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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 Conceptual  Desigrl  Study 
f o r  t he  Hat   Creek   Thermal   Genera t ing   Fac i l i ty  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  Engineering L t d . ,  Vancouver  and Ebasccl S e r v i c e s  
o f  Canada ,   Toronto ,   the  Br i t i sh  Columbia  Hydro  and  Power  Luthority 
has  commissioned a number o f   de t a i l ed   env i ronmen ta l   impac t :   s tud ie 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  tleen 
c o o r d i n a t e d  by Ebasco  Services  Canada L t d . ,  Environmental  C o n s u l -  
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 .  ( former ly   Aero   Acous t ic  Ziystems 
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  the  envir,onrnental 
s t u d i e s   r e l a t i n g   t o   t h e   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 ) .  

C r e d i t   f o r  the map o f   t he   Ha t   Creek   Va l l ey   dup l i ca t ed  on t :he  cover  
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 .  

c 

Hafiord. Kennedy, 'i'iakefieid Ltd. 
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I 

. *  

The 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  Hat   Creek  Project  S t u d y  
Area .   ( s ee   F igu re  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  
cont inuous  noise   measurements  a t  f i v e   l o c a t i o n s :  f o u r  in t he  
Hat  Creek  Valley  around tne mine s i t e  and  one a t  the   p roposed  
s i t e  o f  nake -up   coo l ing   wa te r   supp ly   sys t em  in t ake   nea r   Ashc ro f t .  
Except near Highway 1 2  a n d  t o  a much l e s s e r   e x t e n t ,   t h e   H a t   C r e e k  
Noad, 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  
na tu ra l   env i ronmen t ;  t h a t  i s ,   h a v i n g  d a y - n i g h t  ave rage   no i se  
l e v e l s  o f  30 t o  40 daA* depending o n  wea the r   cond i t ions   and  
nea rness  t o  t r e e s  a n d  w a t e r   b o d i e s .  A t  t he  A s h c r o i t   w a t e r   i n t a k e  
s i t e ,  the  n o i s e   l e v e l s   a r e  mitre t y p i c a l  o f  a n  urban r e s iden 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  Canad ian   Pac i f i c  and 
Canadian  i ia t ional  Raillrray m a i n l i n e s .  

Using a v a r i e t y  'of publ i shed   sources ,   empir ica l   models   and  f i e l d  
measu remen t   da t a ,   t he   t o t a l  s o u n d  power l e v e l s  t o  be c r e a t e d  by  
t he  cons t ruc t ion  a n d  ope ra t ion   phases  o f  t he  mine [Ogen 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  500 Mu g e n e r a t i n g  
u n i t s )  and 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 .   I t   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  
decommiss ion ing   ac t iv i t i e s   because  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  them. However, qua l i t a t ive   compar i sons   have   been  made 
w i t h  t h e   n o i s e   l e v e l s  f rom 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 .   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  and d e s c r i p -  
t ions   nave   been   ob ta ined  from 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 .  
Jhen 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  or  o p e r a t i n g  
parameters  was l a c k i n g  or i n s u f f i c i e n t  or wnen a r ange   o f   poss ib l e  0 

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 ighe r  
n o i s e   l e v e l s )  was taken.   These s o u n d  power leve ls   were   then  con- 
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  (YOijL)' a t   t h e  

. 
* See   the   Glossary  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 e l ,  d8A. 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 a i n o l o g y .  

- i -  %orford. Kannedy, \Nckefield Ltd. 
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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 conserva t ive   sound  propagat ion   model .   This  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  wors t  ( f u l l  o p e r a t i o n )   j e a r s  o f  t h e  

’ g r o j e c t .  

P red ic t ed   p ro j ec t   no i se   l eve l s   were   combined  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 n 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 impacts  o f  t h e   p r e d i c t e d   i n c r e a s e s  i n  env i ronmen ta l   no i se   l eve 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  and 
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  used t o  a s s e s s  
noise   impact  i n  r e s i d e n t i a l   a r e a s   ( t h e   m a j o r   c o n c e r n   h e r e )   w e r e  
l a rge ly   t hose   p roposed  by the   Un i t ed   S t a t e s   Env i ronmen ta l   P ro tec t ion  
Agency in   *arch 1975  (Reference  80. 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  pro tec t   people   f rom severe  h e a l t h   e f f e c t s   ( h e a r i n g  
l o s s  and o t h e r s ) ,  and   f rom  de t e r io ra t ion  o f  the p u b l i c   h e a l t h  a n d  
we l fa re   due   p r imar i ly  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  
as  speecn  communication and s l e e p .  b o t h  with a n  adequate  margin o f  
s a f e t y .  A t h i r d  t ype  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 h e   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  two c r i t e r i a   t a k e   t h e  form o f  f i x e d   t h r e s h o l d  
l e v e l s  o f  noise  below  which no  impact   is   assumed 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  account  f o r  t he   ve ry   pe r sona l i zed  
s e n s i t f v i t y  o f  i n d i v i d u a l s  or communities t o  i n t r u d i n g  no i se .   Th i s  
impac t   s ca l e t akes  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 -  
ronmen ta l   no i se   l eve l ,   p rev ious   exposure  t o  t h e   i n t r u d i n g   n o f s e ,  
na tu re   and   du ra t ion  o f  t h e  i n t r u d i n g  n o i s e  and  community a t $ i t u d e s  
towards   t he   no i se   p roduce r .   These   and   o the r   no i se   c r i t e r i a   u sed  
i n   t h i s  s t u d y  a r e   l i s t e d  i n  Table 1. 

From t h e   a b o v e   c r f t e r i a ,  t w o  s c a l e s  o f  r e s f d e n t i a l   a r e a   n o i s e  
impact   s ign i f icance   were   deve loped   which   a re   sens i t ive  t o  t h e  
i n c r e a s e  i n  env i ronmen ta l   no i se   l eve l s  due t o  t he   p ro j ec t   a s   we l l  
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Intruding  Noise 
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COMMENTS 
_ . 

To protect   against   hear ing loss 
and various  stress-related  diseas- 
es over a work ing  l i fe t ime.  

lo protect   against   negat ive  e f fects  
3n pub l ic  Ilea1 t h  and welfare: 
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. 
speech cotmin icat ion and sleep. 

'io pub l i c   reac t i on  i f  meet e i t h e r  
c r i t e r i on .  I f  don' t ,   publ ic 
reaction  increases  with  nonnalized 
lDNL. 

To prov ide   su i tab le   env i ro lw r t t  
For s tock  ra is ing.  

" "_ . . __ 
Ls i n  1. 
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a s  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  
tnen  used t o  r a n k   t h e   g 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, I4oderate,  High acid 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  
n o i s e   i m g 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  
i n v o l v i n g   o n l y  one o r  two Hat   Creek  Val ley  ranch 
F igure  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 

) t n e r e   w e r e  n i n e  
1 a r e a s ,   t h r e e  

h o u s e s   ( s e e  
f two were j u d g e d  

t o  be  very low ( I n s i g n i f i c a n t )   t h r e e  t o  be Low a n d  f o u r  t o  be 
?loderate .  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  
Thompson and  Bonaparte   Rivers .  These 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  make-up cool ing   water   supply   sys tem  in take   and   boos te r  p u m p i n s  
s t a t i o n  No. 1 .  The o t h e r  modera te   impacts   wi l l  be on Bonaparte  
Indian  Reserve 1 ,  which  has   approximately 30 r e s i d e n t s ,  and a t   t n e  
Ed Lenman ranch  house.  A summary 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  Tab le  2 .  The impacts  o f  Table  2 a r e  t h o s e  which 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 u 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  
con t ro l   measu res   t aken   and  u s i n g  t h e  worst c a s e   ( n o i s i e s t )   e q u i p m e n t  
w h e n  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  geak   p l an t   and   mine   ope ra t ion   yea r s   (Min ing   S t age   6 ) , s even  
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 each.   Table  2 again  summarizes 
t h e s e  impac t s .  The extreme 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  

.Hat  C'reek  Valley  ranch  houses t o  t h e   s o u t h  rim o f  t h e  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  b y  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 H i g h  impact  was p r e d i c t e d   f o r  t n e  Thompson-Bonaparte  community 
upon assuming t h a t  no p u m p i n g  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 Bonapar te   Ind ian   aeserve  1 w i l l   s u f f e r   M o d e r a t e  
no ise  impac t ,   p r imar i ly   f rom  mine   ope ra t ion ,  as  w i l l  t w o  p r e s e n t l y  
occup ied   r anch   houses in   t he  Hat Creek  Valley.  
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1 DOMINANT PXJECT 1 I M F K i  SIGN[FICAVCE 
RESIDENTIAL 
LOCATION CONSTRUCTION 

{onaparte  Indian North Val 1 ey 
leserve 1 ilump-Fi 1 1 i ng 

~ 

UPPER / E .  Lehman /North Valley 
{AT  CREEK^ /Dump-Filling 

NNCHES 

I- A. Pocock & Largely 
G. Parke Inaudible 

rhomoson- Bonaparte River Bottom 
tiver Confluence Preparation 
{ear  Ashcroft 

Water Intake 
Construction 

Pumping Sta- 
t i o n  Cons- 
truction 

lorth-Ashcroft 
jubdivision 

Water Pipe- 

truction 
l ine Cons- 

jemlin Valley Near Airstrip 
iirstrip Si te  C Construction 

i 

! 
PEAK OPELATION 

CONSTRUCTIOiq (MINE S T A G  6 )  MINE  STASE 6 
FIRST Y E A R  OF ,’EAK OPERATIOU 

Mine, coal Pre- Moderate 1 Moderate 
paration and 
Plant  Operation , 
Home displaced 1 Noderate I - - 

;;ne :peration 1 ;ow. , f ,  ~ ~xtreme 

I ine  peration ns ign i  icant Noderate 

Mine and Plant 
Operation I “ 

“ 

- 
“ 

Pumping Station Moderate High 
Operation 

Equipment Off- Low LOW 
loading and 
Trucking 

Airstrip 
Operation I I 

TABLE 2:  S U I M R Y  OF PROJECT I‘IOISE IMPACT SIGNIFICANCE 
AT RESIDENTIAL  LOCATIONS. 
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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  no 
t i a l l y  t o  one g raz ing   l and -use  
a 600  m (2000  f t . )  annu lus   a ro  

i s e   i m p a c t  w i l l  be r e s t r i c t e d   e s s e n -  
i n c o m p a t i b i l i t y  i n v o l v i n g  approximate ly  

u n d  t n e  mine 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  km. '  ( 1 . 5   s q u a r e   m i l e s )   d u r i n g  i . l in . ing  S t age  6 ,  
and two 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   w i l l  be a t  t h e  
i4cClean Lake I n d i a n   2 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  
Clear   2ange   (h ik ing   and  r i d i n g  a r e a ) ,  which w i l l  be  exposed t o  m i n i n g  .= 

noise.  A l t h o u g h   t h e r e   i s  no 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  such 
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  impac t s   w i l l  be i n  t h e  Tow t o  
moderate  range. 

I 

I t   i s   b e l i e v e d   t n a t   w h e n e v e r  a n  o p p o r t u n i t y  for  inexpens ive   no i se  m 

c o n t r o l   p r e s e n t s   i t s e l f ,  i t  should  be taken .   However ,   def in i te  
e f f o r t s  should  be made 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  
w i l l   r e s u l t   i n   m o d e r a t e ,   h i g h  or ex t reme  no ise   impacts .  

L 

d i t i g a t 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  mine 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  mobfle  equipm'ent w i t h  documented 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   m 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  dayt ime  hours .  

I 

.Because o f  i t s '  l o c a t i o n ,   t n e  power p l a n t  w i l l  produce much 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   w i l l   t h e  mine. However,  the 
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  and  induced- a 

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  which d a t a  was a v a i l a b l e   w e r e  
assumed h e r e i n )  a n d  t he  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  
wi l l   r educe   occupa t iona l   no i se   exposure  w i t h i n  t h e  p l a n t  boundar ies  
and s u b s t a n t i a l l y   r e d u c e   t h e  amount o f  l a n d  r ende red   i ncompa t ib 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 he  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  I 

p l a n t .  

I 

I 

... .s 

~ _ ,  - 
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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  
c r i t e r i o n   ( s e e   T a b l e  1 )  a t   t h e   n e a r e s t   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 .  

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

1 
H a r f o r d ,   K e n n e d y ,   W 3 k e f i e l d   L t d .  
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HlTlGATlVC 

ACTION 
SOURCE 
NOISE 
REDUCTION 
(dB) * 

RECEPTOR LOCATION OVERAL 
SIGN 

HITIGATIO 
WITHOUT 

low 

LOW 

MPACT 
CANCE 

WITH 
LTlGATlON 

Insig.  

Insig.  

"_ 

COMMENTS NOISE SOURCI 

Fans (Plant)$ 

Forced-Draft 

Air Fans 
and Prirnary- 

(Plant) 

Fan Selection 
and/or 
Si lencing 

15+ 
Reserve 1 (North 
Bonaparte Indian 

end only) . 

Benef i ts  only areas where 
plant  noise  dolrinates. Reduc- 
t i o n   o f  pure  tone makes noise i 
less annoying. I 

Area  where YDNL exceeds 65 i s  I 
reduced t o   e s s e n t i a l l y   w i t h i n  
the  plant  boundaries. ! 

: 

Plant workers protected  against 
hearing 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. 

hearing damage and s t a r t l e   r e -  
Plant  workers  protected  against 

duced. Ca t t l e  and w i l d l i f e  
s t a r t l e  reduced w i th   s i lenc ing .  

Fan Selection 
and@ 
Si lencing 

~~~ 

12+ Trachy te   H i l l s  
east o f  l a n t  
(Grazing ! 

Silencers Plant  yard and 
Grazing  land t o  
east o f  p lan t  

"_ Steam 1 i ne 
Blowouts 
(Plant) 

Electrolrat ic 
Valves 
(Plant)  

Si lencers 
and/or  tlearin! 
Protect ion fol 
Workers 

Plant  yard and 
Grazing  land t o  
eas t   o f   p lan t .  

"- 

Ba r r i e r  on 
North  Side 

Bonaparte 
Reserve 1 
(Southern  boundary! 

Hlne Cons- 
t r u c t i o n  
Transforulers 

Booster Pu~up- 
in9  Stat ion 1 

Transfoniler 
Fans and 

Insig.  - 
low 

High 

Insig.  - 

Insig. 

Without  barrier,  pure  tone  noise 
would be aud ib le   a t   n igh t .  With 
ba r r i e r .  i t  would be inaudible. 

Fan and transfonller  noise  would 
s t i l l  be audible  dur ing  quiet  
periods (e.9.  between t r a i n  
events,  low  winds) b u t  ialpact 
will be i n s i g n i f i c a n t .  

Ven t i l a t i on  
fan  select ion 
and/or  silenc- 

fomer   ba r r i e r  
ing.  Trans- 

Residential Area a i  
conf 1 uence o f  
Bonaparte and Thoq 
son Rivers. 

* Noise  reduct ions  re fer   e i ther   to   the A-weighted sound level  ( A ) ,  o r   t o  the  level i n  the 
contro l l ing  octave band a t  the  receptor  location. 
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1.0 INTRODUCTION 

1 . 1  

The 
del 
Env 

TERMS O F  REiERENCE 

detailed  terms  of  reference  for  Appendix E l -  Noise,  are 
ineated i n  the  Proposed  Hat  Creek  Oevelopment  Detailed 
ironmental  Studies  Terms  of  Reference  as  prepared  by B . C .  

Hydro,  dated  August 1977. I n  general  terms,  the  noise  impact 
study  was  to  encompass: 

1. the  establishment,  through  field  measurement, o f  
th.e existing  nofse  envfronment  throughout  the  study 
area. 

2. prediction  of  future  noise  environment  with  the 
project. 

3. prediction  of  future  noise  environment  without  the 
project. 

4. evaluation  of  noise  impacts'based  on  differences 
in future  wfth  and  wfthout-project  noise  levels 
and,where  possible,  the'pravision  of a basts  upon 
whfch  the  costs  of  these  impacts  can  be  evaluated. 

compensate for noise  impacts. 
5. the  recommendation of measures  to  mitigate a n d  

1.2 STUDY  SCOPE 

The  scope o f  the  noise  impact  study  has  encompassed  all  aspects 
of  the  mine,  plant  and  offsite  facilities  with  the  exception 
of  the 500 KV transmission  line  which i s  being  dealt  with i n  a 
separate  study.  The  limits  of  the  project  scale  as  addressed 

1 - 1  Harford.  Kennedy.  Wakefield  Ltd. 
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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 Pit No. 1 t o  a d e p t h  o f  
183 m (600  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 s   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  Sample 
P r o g r a m "  May 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   o n   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  ot:cupa-' 
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 ,   on   the   exposure  o f  p lan . :   cons -  
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 .  

1 - 2  HarforU. Kennedy. VJckefield Ltd. 



1.3  STUOY  PERSONNEL 

The  professional  personnel t h a t  have  been  involved i n  the  noise 
impact  study  are  as  follows: 

PERSONNEL 

K. 0. Harford, P. Eng. - 
PROJECT  ACTIVITIES 

project  administration, i m  ct 
assessment,  mitigation  and  compensation, 
baseline  noise  measurement. 

C. W. WakefieTd. M.A.Sc.. - project  administration,  prediction  of 
P. Eng.  noise  levels  and  impacts, b u l k  sample 

0. 5. Kennedy, P.  Eng. - noise  source  documentation,  baseline 

S .  H. Uoodard, P. Eng.  (A1ta.J- noise  source  identification. 
C. 0. Cairns, 6.A.Sc. -. baseline  noise  monitoring  and  baseline 

study,  report  preparation. 

noise  measurement,  report  preparation. 

noise  data  processing. 
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2.0 RESOURCE  INVENTORY  METHODOLOGY 

Resource  inventory  methodology  is  described i n  detail i n  Harford, 
Kennedy,  Wakefield  Ltd.  Report 82-161-2 entitled  "Baseline  Noise 
Monitoring - Hat  Creek  Study".  (See  Appendix A).  A more  concise 
presentation  is  contained  below. 

Ambient  noise  levels  were  monitored  throughout  the  Hat  Creek 
Valley  in  October 1976. These  measurements  were  then  repeated 
in  February  and  March 1977 to  determine  whether  or  not  noise 
levels  change  as a result  of  seasonpl  differences  in  ground  cover 
or  general  level of activity.  In  May 1977, an  additional  measure- 
ment  was  conducted  near  the  site  of  the  proposed  pumping  station 
in  Ashcroft. 

I 
The  purpose  of  all  of  the  "baseline"  noise  measurements  was  to 
provide  information  necessary  to  evaluate  future  noise  impact. 
Furthermore,  the  data  obtained  will  provide a reference i n  t h e  

I future  should  community  noise  problems  ever  develop. 

.I 2.1 NOISE  DESCRIPTORS  EMPLOYED 

T h e  Le, o r  equivalent  sound  level i , s  the  level  of a steady  A-weighteb 
sound  which  would  result i n  the  same  totaJ  sound,  energy  over a 

rr specified  period  of  time  as  does  the  actual  time-varying s,und level 
over  that  time.  The  Leq(24)  is  the  equivalent  sound  level  Over 
a 24-hour  period. -. 

a 
The  Ldn  or  day-night  average  sound  level  is  similar  to  the Leq(24) 
except  that a nighttime  weighting  factor  of 1 0  dB  is  applied 

c 

.I- 
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t o  no i se   l eve l s   gene ra t ed   be tween  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 he  grea te r   annoyance   caused  by 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  by  t h e  U . S .  Environmental  
Pro tec t ion  Agency a s   be ing  the communi ty  noise   index  which  best  
r e l a t e s  t o  p u b l i c   h e a l t h  a n d  we l fa re   conce rns ,   such   a s   speech  
i n t e r f e r e n c e  and  annoyance. 

B o t h  t h e  L e q  and the  L d n  employ t h e  ave rage   ene rgy   concep 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 .  This  
resu 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  more  emphasis  than 
they   would   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 .  For t h i s  
r e a s o n ,   t h e  Leq a n d  Ld" 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 ive  noises   even  though 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  Leq and Ldn.  t h e  moni tor ing   equipment  p r o v i d e d  
i n f o r m a t i o n  o n  the  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 he  measurement   per iod .   Var ious   ind ices ,   L i ,   were   ob ta ined  
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  were  exceeded 1 %  of t he  time. 
For  e x a m p l e , t h e  L10 i s  t h e  leve l   exceeded  10% o f  t h e   t i m e .  

2 . 2  NOISE  MONITORING  EQUIPMENT 

The b a s i c   n o i s e  m o n i t o r i n g  system used f o r  t he  b a s e l i n e  
measurements   cons is ted  o f  a Bruel & K j a e r   P r e c i s i o n  S o u n d  Level 
Meter Type 2204 a n d  Octave Band F i l t e r   S e t  Type  1613,  a General  
Radio Community Noise  Analyser  Model 1945, a Uher tape r e c o r d e r  
Model 4 4 0 0 ,  and a Bruel & K j a e r   C a l i b r a t o r  Type 4 2 3 0 .  A11 o f  
the   equipment  was b a t t e r y   o p e r a t e d   a n d , w i t h  the excep t ion  o f  t h e  
microphone  and  an  anemometer. was con ta ined  i n  a m o b i l e   l a b o r a t o r y .  

2 - 2  
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2 .3  N O I S E  MONITORING 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 3 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 2 n s e  
( 1 2 5  ms. 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  SO; 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 a 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  5 .  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   b y   t h e   t e c h n i c i a n  whcl 
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   l a b  was  unmanned f o r   t h e   m a j o r i t ) !  
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  was 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 t 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 . )   t l 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 g 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  
was 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   t 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 c 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 aken  by 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  from t h e   t a p e   r e c o r d i n g s .  A t  S i t e  5 ,  no  motor  v e h i c l e  
noise   appeared  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  noise 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  volume o f  t r a i n  
t r a f f i c  were o b t a i n e d  from Canadian  Nat ional   and  Canadian  Pacif ic  
r a i l w a y s .  

2 . 4  MONITORING SITES 

Four  s i t e s  were chosen 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 was chosen 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 ,  
west o f  t h e  Hat  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  
Hat Creek j u n c t f o n ,  and 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  
propert ies  nea r  t o  Highway 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 
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  of Highway 1 2 .  S i t e  4 was s e l e c t e d  
a s  a sample o f  t h o s e   a r e a s  which a r e   w e l l  removed from a n y  o f  
the 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  
the  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 .  The 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  Hat Creek V a l l e y   a r e  shown i n  F igu re  2 - 1 .  

4 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 )  was chosen t o  be i n d i c a t i v e   o f  L 

t h e  a rea   i n   c lo se   p ro -x imi ty   t o  t.he proposed p u m p i n g  s t a t i o n .  
Figure 2 - 2  i l l u s t r a t e s  t he  e x a c t   l o c a t i o n  of t h i s  s i t e . .  .. 
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F I G U R E  2 - 1 B A S E L I N E   N O I S E   M O N I T O R I N G  
S I T E S   I N   T H E   H A T   C R E E K   V A L L E Y  
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FIGURE 2-2: BASELINE  NOISE  MONITORING  SITE 5 NEAR MAKE-UP COOLING 
WATER SUPPLY INTAKE  AT ASHCROFT. 



2 . 5  M O N I T O R I N G  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 weekday ,   and   one   on  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 .  Only o n e   2 4 - h o u r   m e a s u r e m e n t  was  made, t h a t  
b e i n g   o n  a weekday i n  May 7977 .  

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   w a s   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 e 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 te r   weekend .  On 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   w i n d y   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  was 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 weekday 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 .  

2 - 5  Harford. Kennedy. Wakefield Ltd. 



1 SITE 1: FROM I TO OESCRIPTION I 

I 
1 2 : O O  a.m. Oct. 26/76 \12 Midnight Oct.  26/76 :Fall-Weekday I ' 

I I I I ~~~~~~ ~ 

j , 112 Midnight Oct.  22/76  112  Midnight  Oct.  23/76 1 Fall-Weekend ~ 

~ ~ ~~~ ~ ~~~ 

7:OO a.m. March 9/77 
11:OO p.m. Feb. 10/77 I7:'O 7:OO a.m.  Feb. 11/77 1 

March 9/77 1 Winter-Weekday 
I I 

8 : 4 0  a.m. Feb. 20177 5:40  a.m. Feb. 21/77 Winter-Weekend 

12 Midnight Oct. 24/76 

2:OO a.m. Oct.  24/76 

12 Midnight  Oct.  25/76 Fall-Weekday 

12 Midnight Oct. 29/76 1 1 2  Midnight Oct. 30176 I Fall-Weekend 
Fall-Weekday 12 Midnight.  Oct. 29/76 12 Midnight Oct 28/76 

Wfnter-Weekend 6 : O O  a.m. March  7/77 8 : O O  a.m. March 6/77 

6:OO a.m. Feb. 15/77 1 Wlnter-Weekday 8:OO a.m. Feb. 14/77 

Fall Weekend 12 Mldnight Oct.  24/76 
2 

1 ' )  J I - 1 1~7YOO a.m. Feb. 18/77 I6:OO a.m. Feb. 19/77 1 Winter-Weekday] 
I 4 i 

I I7:OO a.m. Feb. 19/77 /6:00 a.m.. Feb. 20/77 1 Winter-Weekendl 
12 Midnight O c t .  31/76 

Fall-Weekend 12 Midnight Oct. 30176  112 Midnight Oct. 31/76 

Fall-Weekend 12 Midnight N o v .  1/76 

I n  L , I 
7 ~~ 1 1 8 : O O  a.m. March 10177 (6:OO a.m. March 11/77 1 Winter  Weekday( 

I L I 
" 

" 1 Winter-Weekend 
5 111:OO p.m. May 26/77 1O:OO p . m .  May 27/77 1 Spring-Meekday 

Table 2 - 1 :  Monitoring Schedule 

Harford. Kennedy. Wckefield Ltd, 
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3.0 R E S O U R C E  INVENTORY 
(NOISE ENVIRONMENT WITHOUT THE PROJECT) 

3 . 1  PRESENT NOISE 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 8 i 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 t 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  

T h e   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  Lc.1, L 1 ,   L z ,   L 3 ,  L l o ,  L 2 , a ,  
L s 0 ,   L s o .   a n d  L 4 g .  T h e   m e a s u r e d   L l 0 ,   L s 0   a n d  L v a l u e s   ( I r e  
s u m m a r i z e d  i n  T a b l e   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 e q   a n d   L d n )  

T h e   v a l u e s  O f  L e q ( 2 4 )  and Ldn 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  
i n  T a b l e   3 - 2 .   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  
s o u n d   l e v e l ,  L 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 n   f r o m   w h i c h  
t h e   L d n   a n d   L e q ( 2 4 )   v a l u e s   w e r e   c o m p u t e d .  

( c )   T r a f f i c  Logs 

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 g   t h e  
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  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   w a s   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  by l i s t e n i n g  

3 - 1  Harford. Kennedy. 'Wckefieic Lta. 



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  
due  t o  gaps 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  
24 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  
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 f o d s   i n   t h e   H a t   C r e e k  
The   range  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  was p l o t t e d   a n d  
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 )  

d u r i n g  
V a l l e y .  

t h e s e  

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

Upon 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 f 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  wee 
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  
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  
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 f t 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 and 2 .  it 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 f 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  

k -  
t h e  

i s  

i n c r e a s e d   t r u c k   t r a f f i c  and, 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 and  2 ( b o t h   o n   H i g h w a y   1 2 1 ,   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  by 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  5 1 .  A t  S i t e s  3 and 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  32 t o  41. 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 f f i c a n c e   o n  
t h e   p a r t f 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 .  

3 - 2  

- 
Harford. Kennedy. Wakefield L:d. 

I 



S I T E  S T A T I S T I C A L  

WEEKDAY WEEKDAY  WEEKEND WEEKDAY  WEEKEND ( 2 4  H O U R S )  

S P R I N G   W I N T E R  F A L L  
I N D E X  

L l O  

27  24 25 2 4  L s  a 

34  29  29  25 L s a  1 
41 40  37  35 

42   39   40  38 L ,  0 
2 28 3 2  33  33 L, 0 

L lO 25  32  

26 
'1 a 

1 9  L ,  0 

2 4  

L 5  0 
2 2  3 0  

'9 a 21 28  

'1 a 5 1  
5 L s  0 

37  L 9  0 

4 2  

L 9 0  27 31 3 2  
2 9  

3 19  2 6  I 21 28  L 5 0  
26 

1 8  :: 1 
35 28  " 

20 " 

1 8  " 

4 

- 

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

c 
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S I T E  S T A T I S T I C A L  FALL 
I N D E X  

( 2 4  H O U R S )  WEEKDAY  WEEKEND 

L d  48 45 
42  38 

1 Ln 

~ ~ ( 2 4 )  47  43 

Ldn 50 

42 39 
50 43 Ld 

46 

2 Ln 

~ ~ ~ ( 2 4 )  
48 42 

Ldn 51 

30 37 Ld 

46 

Ld 

36 33 Ldn 

26 25 Ln 

24 27 
34  42 

3 
~ 4 2 4 )  29 . 35 

4 Ln 
32  40 ~ ~ 4 2 4 )  

Ldn 

Ld 

Lq(24) 

Ldn 

34 41 

5 Ln 

W I N T E R  

WEEKDAY  WEEKEND 

46  46 
42  38 
45  44 
49 47 

48 43 

42 35 
47  41 
50 44 

31  28 
24 29 
29 28 
32  35 

S P R I N G  

WEEKDAY 

50 
49 
50 
56 

Tab le   3 -2 :  Values o f  Ld, Ln, L (24) and Ldn  (d8A) 
eq 

A t  t h e   F i v e   B a s e l i n e  N o i s e  M o n i t o r i n g  S i t e s  



SITE MONITORING PERIOD 

F a l l   W e e k d a y  
Fa1 1  Weekend 
Winter Weekday 
Winter Weekend 

Fa1  1  Weekday 
Fa1 1 Weekend 
Winter Weekday 
Winter Weekend 

1 

- 

t- 
F a l l   W e e k d a y  
Fa1  1  Weekend 
Winter Weekday 
Winter Weekend 

3 

F a l l   W e e k d a y  
Fa1  1  Weekend 
Winter Uoekday  
j l in te r  Weekend 

4 

C A R S  1 TRUCKS T O T A L  , TRUCKS 

137 8 6   2 2 3  

1 2  2 0 5  2 5   1 8 0  
1 2   2 0 0   2 4   1 7 6  
2 4  2 2 8  5 4  1 7 4  
39 

2 0 3  1 1 4  3 1 7  1 36  
1 4 5   6 1  30 
1 2 1  35 1 5 6  
1 1 3  8 

121  1 7 
! 

2 3   1 0  33  30 1 

1 7  2 1 9  1 1  i 

I 

Io __i 

2 0 6  I 22 

__i 

4 
1 4  7 1 6 

0 4 0 

5 

0 0 0 
0 0 0 0 
0 1 0 1 
0 5 0 

O I  I 

T a b l e  3-3: T r a f f i c  L a g  f o r  E n t i r e  Day ( 2 4  Hrs.)  
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3.2 F U T U R E  NOISE ENVIRONMENT  WITHOUT T H E  P R O J E C T  

T h i s   s e c t i o n   d i s c u s s e s   t h o s e   f a c t o r s   w h i c h  may cause  changes 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 he   s tudy   r eg ion  i n  t he   absence  
o f  t h e  Ha't 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 t u d y  r eg ion   wh ich   cou ld   have   t he i r   ex i s t ing  
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 ,  
namely:  the p l a n t  and  mine s i t e s  and 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  make-u.p water  
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  . a n d  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 i ?   F i g u r e  3-1  and 3-2. 

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

( 1 )  Highway 12 

T r a f f i c   n o i s e  from  Highway 1 2  c o n t r o l s   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  
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  o n  Eonaparte   Indian  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  Hall  & 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  volumes  are  
about  400 v e h i c l e s / d a y   n e a r   P a v i l i o n  and  600/day  near   the  Carqui le  
j u n c t i o n  w i t h  Highway 9 7 ,  and t h a t  firm p r o j e c t s   t h a t   t h e s e  
volumes w i l l  grow r e s p e c t i v e l y  t o  5 5 0  a n d  750/day by 1986  and 
600 and  800/day by 1991 .  Provided   the .   percentage  o f  heavy 
veh ic l e s ,   wh ich  i s  R O W  q u i t e   h i g h  d u e  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  dB by 
1986 and 2 dB by 1 9 9 1 .  Such increases   would  be l a rge ly   imper -  
cep t ib l e   even   i f   t hey   occu red   sudden ly ;   sp read   ove r  1 0  and 1 5  
y e a r s ,   t h e y  would be e n t j 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  
assumed 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  env i ron -  
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 
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( i i )  Highways 1 and 97 

Summer  traffic  volumes  on  Highway 1 near  Savonna  and  at  the  China 
Creek  Tunnel  were  about  8400/day  in  1976;  the  corresponding  figure 
for  Highway 97 north  of  Cache  Creek  was  6700/day2. 8y 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  in  the  mid  1980's  would 
be  expected  to  reduce  Highway 1 volumes to their 1974 levels  of 
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'3d8 
and 2 . 5  d B ,  respectively. If the  Coquihalla  is  completed by the 
mid  1980's  and if the  total  traffic  volume  through  the 
interior  continues t o  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. 

I n  summation,  the  historical  rate  of  increase  in  traffic  noise 
levels  along  Highways 1 and 97 from  non-project traffic will be 
largely  maintained  but  it will not  be  sufficient  to  significantly 
alter  any  possible  project  no 
already  exposed to this  traff 

ise im.pacts suffered by receptors 
ic  noise. 

(b) Increases  in  Railway  Traffic 

The  environmental  noise  levels  at  the  location  of the make-up  water 
intake  and  riveiside  pumping  station  just  North  of  Ashcroft  are  pre- 
sently  controlled by train  noise  from  both  Canadian  National ( ~ N R )  
and  Canadian  Pacific  Railway  (CPR)  mainlines. 

3 - 4  Horford. Kennedy.  Wokefield  L:d 



Bar r ing  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 ins  u s i n g  t h e s e  
l i n e s   o r  the 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 ,  the  t r a i n  
n o i s e - c o n t r o l l e d  Ldn  w i l l  i n c r e a s e  by 3 dB for each   doubl ing  o f  
t r a i n   t r a f f i c  v o l u m e  Cur ren t  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 *  a re  f o r  a s t e a d y   i n c r e a s e  f rom 1978 ( 2 5  t r a i n  
movements/day)  to  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  22 movementslday 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 %  or abou t  2 movementslday  over the  n e x t  5 y e a r s w .  
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  
Over 2 5  y e a r s  for  t h e   t r a i n   t r a f f i c  volume t o  double  a n d  hence 
cause  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 ,  
now unforseeable   deve lopments   could   cause  more 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 he  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  Ashcroft  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  the  l i f e  o f  t h e   p r o j e c t .  

(c )   Popula t ion   Changes  

The l e v e l  o f  env i ronmen ta l   no i se   i n  a community i n c r e a s e s   s t e a d i l y  
a s  t h e  popu la t ion   dens i ty   o f  t h e  community 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 i m p l y  from the  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  
a n d  t he  machines they use i n  t h e i r  work  and l e i s u r e .  In   the   absence  
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 reeways ,  t h e  l e v e l   o f  
envi ronmenta l   no ise   can  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  

~. .. 
.. 

Two o f  the three m a j o r   a r e a s   w h e r e   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 exposed t o  p r o j e c t  n0is.e a r e   r u r a l  i n  n a t u r e   a n d   f a r  from i n c o r -  
pora ted   l ands ;   namely ,  the Bonapar te   Ind ian   Reserve  1 and  the  Hat 
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  the  
s t u d y   a r e a  i s  a b o u t   t h e  same a s   i t  was i n  1941. This  i s  because 
t h e  r u r a l  g r o w t h  has  been  close t o  exis t ing  communit ies   and  has  
been met with t he  e x t e n s i o n  o f  t h e  boundar ies  o f  i n c o r p o r a t e d  .. 

~. c- 

" 
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communit ies .6   .This   t rend  is   expected t o  c o n t i n u e  so t h a t  i:: i s  
u n l i k e l y  t h a t  e i t h e r  the  Bonaparte   Reserve or t h e  H a t  Creek  Val ley 
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 ,  and 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  may be impacted by 
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 he  Bonaparti?  and 
Thompson R ive 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  very 
near 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 block 
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  by a C l a s s  1 ,  A g r i c u l t u r a l  Land 
R e s e r v e .   I t   i s  n o t  a n t i c i p a t e d  t h a t  any o f  t h i s   l a n d  w i l l  be 
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 ' .  The p resence  o f  the  ne ighbour-  
ing  l a n d  r e s e r v e  and   the   shor tage   o f  good  b u i l d i n g   s i t e s   n e a r  
the  r i v e r   w i l l ,   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  con- 
t r o l l e d  by C P R  and C N R  t r a i n   t r a f f i c  so 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  be 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  in Land  Use 

I f   t h e  Hat   Creek  project   does   not   proceed,  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  use w i l l  occu r  i n  t h e  H a t  
Creek  Val ley or o n  the   Bonapar te   Ind ian   Reserve  1 .  The r e s i d e n t s  
o f  t h e  Ha t   Creek   Va l l ey   have   expres sed   t he i r   des i r e  t o  c o n t i n u e  
ranching   as  many 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 ' .  

The c u r r e n t   u s e   o f   l a n d  a r o u n d  t he  p r o p o s e d   s i t e  for  t h e  m2ke-up 
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  change.  The m , i j o r i t y  
o f  the  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  Reserve ,   Class  1 ,  , i n d  i s  
n o t  expec ted  t o  be 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 .  The small  
p i e c e  o f  r e s i d e n t i a l   l a n d  a t  the   Bonaparte-Thompson  confluence 
could  be expec ted  t o  grow somewhat i n   popu la t ion  b u t  a cha ige   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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The u n i n h a b i t e d   a r e a s  i n  the  T r a c h y t e   H i l l s   s u r r o u n d i n g  the  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  
MacLean Lake 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 .  I t  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   u i l l   c h a n g e   i n   t h e   n e a r   f u t u r e .  The n o i s e   l e v e l s  
c r e a t e d  by t h e s e  l a n d  u s e s ,  however, w i l l   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 ime   a s  more 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  as t h e  means 
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 .  The 
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  methods o n  t h e   e n v i r o n -  
men ta l   no i se   l eve l  ( L d n )  cannoG'however ,  be c a l c u l a t e d ,  b u t  they  
a.re n o t  expec ted  t o  be l a r g e .  

T O  summarize,  i n  t he  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  no 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   W i l l   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  
proceed.  
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4 . 0  H E T H O D O L O G Y  FOR P R E D I C T I O N  OF 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 o f  the  H a t   C r e e k   P r o j e c t   w i l l  be  1ocat.d i n  
an a r e a   o f   v e r y  uneven t e r r a i n   a n d   h e n c e   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 he  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  t r 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   t h e   p r o j e c t   t o   b e   e s t i m a t e d  w i . : h  
c o n f i d e n c e .  To b e  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   i m p a c 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  abou t  23 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 .  

F o r   t h e s e   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 n m "   h a s  
been  adopted 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   ' e v e l s .  
This  means t h a t  where da ta   and   procedures  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  been u t i l i z e d ,  b u t  
w h e r e   t h e   a c c u r a c y   o f   d a t a   o r   p r o c e d u r e s  i s  low or w h e r e   t h e r e   i s  
u n c e r t a i n t y   a s  t o  t he  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 ! ,  
" 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   b e e n  made.  In t h i s  c o n t e x t ,   c o n s e r -  
v a t i u z   e s t i m a t e s   a r e   t h o s e  wh ich   l ead   u l t ima te ly  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 conse rva t ive   approach   a s   desc r ibed   above   s e rves   we l l  t o  i den -  
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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impac t s .   However ,   where   s ign i f i can t   impac t s   a r e   fo re seen ,  
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  the o v e r s t a t e -  
ment .of  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  random 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  assumptions are   summar ized   in   Sec t ion  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 )  Wi th-Pro jec t   Noise   Level   Descr ip tors  

( i )  Average  Noise  Level   Descr iptor  ( Y O N L )  

A s  d i s c u s s e d  i n  Sec t ion  2 . 1 ,  t he  d a y - n i g h t  average   sound  leve l  

Or Ldn  
a n d  i t  has been 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 
which  comparisons o f  w l t h  a n d  w i thou t -p r0 jec . t   no i se   env i ronmen t s  
a r e  made. The b a s e l i n e  Ldn's r e p o r t e d  i n  Sec t ion  3.0 were 
o b t a i n e d  d u r i n g '  24-hour   moni tor ing   per iods  on  weekdays  and week- 
ends d u r i n g  the f a l l  a n d  winter. These d a i l y  Ldn's a r e   c o n s i -  
dered  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 4 s  ( i . e .  t h e  
loga r i thmic   ave rage   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 .  

i s  a w ide ly   accep ted   communi ty   no i se   l eve l   desc r ip to r  

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  been es t ima ted   i n   t e rms   o f   yea r ly   day -n igh t  
average  sound  level  which will h e n c e f o r t h  be r e f e r r e d  t o  a s  " Y O N L " .  
The YONL'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 he  t o t a l  Y D N L  for a p a r t i c u l a r  
receptor l o c a t i o n .  Where 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  
noises   levels   have  been  possible ,   these  have  been added  t o  t h e   c o n t r i -  
b u t t o n s  o f  c o n t f n u o u s  n o i s e   s o u r c e s .  

z 
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( i i )  Impac t   o f   In t e rmi t t en t   No i ses  

Compliance  with YONL 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  p r o -  
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 ecep to r   annoyance   a l though   t hey  may make a smal l  or 
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  YONL t o  wh ich   t he   r ecep to 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 h e  peak A -  
w e i g h t e d   l e v e l  (dEA)  o f  t he  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  expected 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  
e v e n t s .  

( c )  The  Accommodation o f  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  from 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 sumpt ions   and   ca l cu la t ions   each   accom-  
panied  by a d e g r e e  o f  u n c e r t a i n t y  or e r ror  margin.  The e r ro 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 h e   c h a i n   o f   o p e r a t i o n s ,   h o w e v e r ,  
a s  discussed i n   ( a )   a b o v e ,  the m a j o r   u n c e r t a i n t i e s   h a v e  been 
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  way, the  cummulat ive 
margin o f  e r r o r   i s  accommodated  within a m a r g i n  o f  s a f e t y .  

( d )  Sources  of  S o u n d  Power  Level  Data 

The f i r s t  s t ep  i n  t h e  p r e d i c t i o n  o f '  community  noise  impact 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 l t a i n  
t h e i r  sound power l e v e l   c h a r a c t e r i s t i c s ,   i . e .  h o w  much a c o , d s t i c  
power t h e y  e m i t   i n   o p e r a t i o n .  F o r  f ixed   sound  sources ,   such   as  
f a n s ,  i t  i s  customary t o  o b t a i n  t h e  t o t a l  sound  power  leve'l i n  dB 
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  mobile   sound  sources  
such   a s   t rucks ,   t he   sound   p re s su re   l eve 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 the   purpose  o f  comb.ining 
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various  noise  sources i n  this  study,  all  sound  power o r  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  literqture o r  privately  communicated 
test  results, 

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

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

Appendix B contains  tables  of  sound  pressure  level  data  in  Octave 
bands  of  frequency,  from  31.5  to 8000 Hz,for  all  the  significant 
noise  sources (or simflar  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 Pt.ece of  equipment  is  operated 
at parti.al o r  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  relatfve  to a time  base o f  one 
year.  For  example, a compressor  which  operates 8 hours/day, 7 
days/week  for 3 months  would  have a yearly  usage  factor  of 
9 7 3  

reduce  the  operating  noise  level o f  the  compressor by 10 log  (0.0833) 
or 10.8 dB  to  obtain  its  yearly  "energy-averaged''  noise  level. 

7 4 x 7 x i 2 a p  or 0.0833.  This  usage  factor  would  be  applied  to 
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Values f o r  equipment   usage   fac tors   were   ob ta ined  i n  var ious  ways.  
For p l a n t  a n d  mine ope ra t ing   equ ipmen t ,   t he   u sage   f ac to r s   were  
l a r g e l y   d i c t a t e d  by 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 gene ra l  comments 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  f i l l  in  a n y  
informat ion   gaps .  E . C .  Hydro  plant lo  a n d  mine" d e s c r i p t i o l s  Pro- 
v ided   t he  work c y c l e s  f o r  many m a j o r  p i e c e s  o f  mobile   equipment .  
The approximate   f requency  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  
such a s  s team  va lves  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  In teg-Ebasco  a n d  E . C .  Hydro e n q i n e e r s .  

Cons t ruc t ion   equ ipmen t   u sage   f ac to r s -   a r e  more d i f f i c u l t  t o  e s t i -  
mate.  Data  compiled by U . S .  Environmental   Protect ion  Agency '*  
fo r  i n d u s t r i a l  and publ ic   words   cons t ruc t ion   pro jec ts   were   used  
where   app l i cab le .  Usage f a c t o r s   a r e   p r o v i d e d  by t h e  EPA f o r  
t he   va r ious   ma jo r   s t ages   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  so 
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 g 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   s 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  Hat  Creek  project  component.  

In many 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 , ? s -  
pond c l o s e l y   t o  any 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  for  w h i l : 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  
been  adopted,   these  being  based o n  the  assumption t h a t  a l l  equip-  
ment w i l l  be 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 he   cons -  
t r u c t i o n  hours t h a t  i t   i s   r e q u i r e d  t o  be  o n  t h e   s i t e .  For example,  
such a p i e c e  o f  equipment  which i s  o n  a 5 day/week, 8 haurj 'day 
j o b  f o r  6 months  would  have a y e a r l y   u s a g e   f a c t o r  o f :  

x ax 7 x,z * 0.09 3 8 5 6  
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( f )  S o u n d  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  
from  source t o  r e c e p t o r  depends i n  qu i te   complex  ways o n  t h e  
geometry o f  t he  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  
the  i n t e r v e n i n g   t e r r a i n .  Under i d e a l   c o n d i t i o n s ,   a l l  o f  these 
fac tors  can be t aken  i n t o  accoun t  w i t h  a r e a s o n a b l e   d e g r e e  o f  
accuracy.   However ,   in  t he  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  the   Hat  
Creek  Val ley,  t he  a t t e n t u a t i o n  t o  be o b t a i n e d  from some o f  t h e s e  
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 .  
Thes,e e f f e c t s   w i l l  be present 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  time 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.  the 
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  the mos t   unpred ic t ab le  o f  t h e  
s o u n d - a t t e n u a t i n g   e f f e c t s .  The m a j o r   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 .  

( 1 )  Geometr ic   Spreading 

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 he  progressive 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   r a v e s   a s   t h e y  move away from t h e i r  p o i n t  o f  
o r i g i n .  This 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 he  i n c r e a s e  
i n  t h e  t o t a l   a r e a  of  the  wavef ron t .   The re fo re ,  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  7 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 busy  highway, 
i t  d e c r e a s e s  as ;T . T h e s e   t r a n s l a t e   i n C 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 ,  Vhen c l o s e  t o  very 
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 he  mine p i t ,  t h e  
no ise  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  a s  r exceeds  
t he  d i ame te r  o f  t h e  p i t ,  t he  6 dB per 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 Appendlx C, S e c t i o n  C1.4.  

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  

A s  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  i 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  dB 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 Oocument  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 l * .  

( i i i )  Wind 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 r  3 0  dB a t  some 
f r e q u e n c i e s   w i t h  15 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 k e r i c  
a b s o r D t i o n .  
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A-weighted  noise   level  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 .  Wind 
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  downwind  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 .  

The amount  of  excess w i n d  a t t e n u a t i o n   o b s e r v e d  depends o n  w i n d  speed 
a n d  d i r e c t i o n   r e l a t i v e  t o  t he  s o u r c e - r e c e p t o r  p a t h  and o n  t he  source -  
r e c e p t o r   d i s t a n c e .  Wind 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 
sou rce   and   r ecep to r  b o t h  n e a r   t h e  g r o u n d " .  However, i n  t h e   h i l l y  
t e r r a i n   o f   t h e  Hat  Creek  region, these r e s u l t s   c a n n o t  be 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  
wind g r a d i e n t  a n d  of  the  h e i g h t  of t he  s o u r c e  t o  r e c e p t o r   p a t h  
above t h e  g r o u n d .  They i n s t e a d   p r o v i d e  a n  upper  l i m i t  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  be expec ted .  

Based on the  Average Wind R u n  Ana lys i s   Repor t s  from B . C .  Hydro 
w e a t h e r   s t a t i o n s   i n  the Hat  Creek  region for  t h e  pe r iod  November 
1974 t o  September 1976': i t  was 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   w i l l  be t y p i c a l  of  t h e  Hat   Creek  Project ,  
t he  wind w i l l  be s u f f i c i e n t l y  s t rong  t o  f u l l y   d e v e l o p  i t s  sound 
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   9 0 %   o f  t he  time. Hence, some 
degree   o f  w i n d  a t t e n u a t i o n   w i l l   e x i s t  f o r  most 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 determine 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   l i m i t  
( f l a t   t e r r a i n )  o f  wind a t t e n u a t i o n  was f o r  t h e   p l a n t  and  mine s i t e s ,  
t ab l e s   o f   mon th ly   f r equency  o f  w i n d  d i r e c t i o n $ '  from November 1 9 7 4  
t o  September 1976 were ana lyzed  t o  de t e rmine  t h e  p o r t f o n s  of  t he  
t i m e   t h a t  the  w i n d  blew from each   quadran t  o f  the   compass .   These 
time-.weighting 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 he  range  o f  w i n d  
a t t e n u a t i o n s   t h a t  would  be g e n e r a t e d  i n  a given 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 .  The t ime-weighted   a t tenuat ions   were   then   averaged  
l o g a r i t h m i c a l l y .   w i t h  t he  periods o f  calm r i n d s  ( 5 - 1 0 5 )  cons ide red  
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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 a i t  w i n d  

a t t e n u a t i o n s   v a l u e s  for  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  <of 
i t s  va lue   ove r  h i l l y  and  uneven t e r r a i n .  The y e a r l y   a v e r a ’ l 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  w i l l  then   only 

be  used 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  
the  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 ) .  

Under no rma l   day t ime   cond i t ions ,  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  
causes  sound  waves  to  bend  upwards 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  
and  hence a sound   shadow  can   ex i s t s   a l l   a round   t he   sou rce   beyond  
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  on 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  bend d o w n  t o  
t he  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  Etind 
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  
on 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  
Hat   Creek  Val ley,  t h i s  t ype   o f   excess   a t t enua t ion   has   been   neg -  
l e c t e d   i n  t he  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 )  The Ground E f f e c t  

Another   type  o f  excess   sound  a t tenuat ion   can   be   caused  by the  
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  two  sound  waves  which  reach t h . :  
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  from t h e   s o u r c e  and 
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 .  The a t t e n u a t i o n  
produced  can be q u i t e   l a r g e   ( 1 0   t o   1 5  dB a t  mid 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 m i  
when the   sound   waves   t r ave l   c lo se   and   a t  a g r a z i n g   a n g l e  ~ I I  

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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The occurence  o f  t h i s   e f f e c t   i n   t h e   h i l l y  Hat  Creek  region w i l l  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 he  5 t o  1 0 %  o f  t he   t ime  
when t h e  r i n d  i s  calm or 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  
been 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 f a n   p r o c e d u r e .  

( v )  Topograph ica l   Sh te ld ing  

In   the  uneven t e r r a i n  o f  the  Hat  Creek r eg ion ,  t o p o g r a p h i c a l   f e a t u r e s  
may be s i t u a t e d  . between a sound  source 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 he  d i r e c t  t r ave l   o f   sound  between them. The a t t e n u a t i o n   r e s u l t i n g  
from 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 he  d e g r e e  t o  
which  sound must 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 .  The 
a t t e n u a t i o n   h a s  been  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  sound and 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  Trees  

The s o u n d - a t t e n u a t i n g   a b f l i t y   o f  t rees  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 row o f  t r e e s  or a hedge be ing  more psycho log ica l   t han  
a c o u s t i c a l .  However, 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 .  The t r e e s  i n  t h e  
a r i d  Hat  Creek  region a re  g e n e r a l l y  t o o  s p a r c e  a n d  widely  spaced t o  
produce a s i g n l . f i c a n t   e f f e c t .  The high  f requency  noise   components  
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 tmosphe r i c  
a b s o r p t i o n .  thus the  conse rva t ive   s t ance   has   been   t aken   aga in  
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 .  

4 - 10 Harford. Kennedy. Wakefield  Ltd. 
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4 . 2  CONSTRUCTION NOISE L E V E L  PREDICTION 

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 a n d , w h e r e   p o s s i b l e ,   t h e  
make and  model o f  each   no i sy   p i ece   o f   equ ipmen t   fo r   each  
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  each  piece  of   equipment  or 
an e q u i v a l e n t .  

3 .  de te rmine  the  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 rom  ava i lab le   da ta"  or l o g i c a l ,   c o n s e r v a t i v e  
a s sumpt ions .  

4 .  Combine the  year- qound l e v e l  ( Y 0 N L ) f r o m  each 
type   o f   equ ipmen t   t o   ge t  a t o t a l  s o u n d  l eve l   and   expres 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  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  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 -  
r o u n d i n g  r e c e p t o r   l o c a t i o n s .  

The  above  procedure was fo l lowed  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  
major  p l a n t ,  mine and o f f s i t e s   c o n s t r u c t i o n   p r o j e c t s .  However, 
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 r o d u c e  a s i g n i " i c a n t  
impact .   These   p ro jec ts   were  deemed 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  be   execu ted   s imul t aneous ly  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  
wh ich   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  one  

y e a r ,  i t s  ave rage  no.ise leve l   has   been   conver ted  t o  a Y D N L  
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f o r  t he  year   in   which  the  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  for  s i g n i f i c a n t l y  more than   one   year  or i f  i t  i s  
broken u p  i n to   w ide ly   spaced  work p e r i o d s ,   t h e n  d YONL has 
been   genera ted  for 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  considered 
t o  be o n  a 5 day/week  basis   with d s i n g l e ,   d a i l y ,   8 - h o u r   s h i f t  
s t a r t l n g  a t  8:OO a.m. 

A p p e n d i x  6 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  equipment 
used t o  compute t h e  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 ,  mine and  o f f s f t e   f a c i l i t i e s .  Whenever 
p o s s i b l e ,   t h e s e   l i s t s   h a v e  been 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  
g r o u p  r e s p o n s i b l e  for  t h e  des tgn  of t he  f a c i l i t y  i n  q u e s t i o n .  
When.no such l i s t  has been ava i l ab le .   t he   equ fpmen t  requirements 
have been e s t i m a t e d  by comparison  of   scale   and  t imeframe 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  fo 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  Construct ion 

(i) P l a n t  Proper 

A .  E q u i p m e n t  L i s t  and Cons t ruc t ion   Schedu le  

The numbers and  g e n e r i c   t y p e s  o f  cons t ruc t ion   equ ipmen t  t o  be 
used d u r i n g  t he  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  1986 were o b t a i n e d  
from Integ-Ebasco  "Hat-Creek E q u t p m e n t  S c h e d u l e "   d a t e d   J u l y   1 9 ,  
1977. The numbers  of  equipment t o  be used i n  each  major a c t i v i t y  
were averaged 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  numbers o f  
each   type  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 r f  a 
g iven   year   were   ob ta ined .   These  t o t a l  numbers   i nc luded   cons t ruc t ion  

.of  the make-up 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 and  model o f   each   gene r i c   equ ipmen t  
t y p e  was o b t a i n e d  from a l i s t  provided by Integ-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 and 
model  was s p e c i f i e d  a s u i t a 6 l e  u n i t  was assumed  based on t h e   c a p a c i t y  
s p e c i f i e d   o r  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  equ ip -  
ment while   under   load  were 

1 .  Measurements made 
C e n t r a l i a  Power P 
Kaiser   Resources  
gram. 

o b t a i n e d  from a v a r i e t y  o f  s o u r c e s :  

a t   I s l a n d  Copper (Utah   Mines) ,  
l a n t   ( P a c i f i c  Power  and L i g h t ) ,  
and d u r i n g  the   8u lk   Sample  P r o -  

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 .  € P A  Document E P A  550 / 9-76-004,  Noise 
Emission  Standards  For   Construct ion  Equipment   (Ref . .?  1 ,  

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 .  

len In  Appendix 8 ,  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  
a r e   l l 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 .  

.t 

6.. Osage  Factors  

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 .  EPA h a s   p u b l i s h e d   t y p i c a l  
u s a g e   f a c t o r s  for  i n d u s t r i a l  and   munic ipa l   cons t ruc t ion   equipment .  
However, no 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  Hat  Creek. I t  w a s ,   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 u n d e r   l o a d   f o r  75Z o f  
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  use i s  scheduled   (See  
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  o f  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 igh -p res su re   s t eam t h r o u g h  them 
a n d  ven t ing  i t  t o  a tmosphere.  This p rocess   w i l l   have  t o  be 
r epea ted   rough ly  1 0  t imes   per   day   for  1 t o  2 weeks u n t i l  no  
more d e b r i s  shows u p  i n  t h e  vented  s team. The d u r a t i o n  o f  
the  i n d i v i d u a l  blow outs  vary  from 3 t o  10   minutes ,  so a n  
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  blow outs  would  only  occur  during  normal  cons- 
t r u c t i p n  hours. 

V a l v e   S p e c i f i c a t i o n s  a n d  Noise  Levels  

Opera t ing   s t eam  cond i t ions   and   va lve   s i ze s   were   supp l i ed  
by Ebasco,   Toronto,   and the sound  power leve l  t o  b e  g e n e r a t e d  
was e s t ima ted   w i th  a semi-empir ica l  model ( r e f .  42). An etched 
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 p r e s e n c e   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 ,  
however   the   increase   cannot  be r e a d f l y   c a l c u l a t e d .   . T h e r e f o r e ,  a 
3 dB s a f e t y   f a c t o r   h a s  been a p p l i e d  t o  t he  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 79 cm. (24 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 he  
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  .west o f  the p l a n t   w i l l  
r e c e l 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 .  F o r  
receptors t o  t h e  e a s t ,  the  b low-out   no ise   wi l l  be e s s e n t i a l l y  
uniform  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 f b l e '   t h a t  the b low-ou t   l i nes  may be made t o  emerge 
from t h e  west s i d e   o f  t he  t u r b i n e  h a l l ,   i n  which  case t he  s h i e l d -  
i n g  pa t te rn   d i scussed   above   would  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 h ?   k e y  
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 , ? v e l s  
( 1 9 7 8   t o   1 9 8 6 )  

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 i m e   f r o m   1 9 7 8 - 1 9 7 9   t o   1 9 8 6 .   T h e  
n o i s e   l e v e l s   a r e   f o r   t h e   n e a r e s t   p l a n t   p r o p e r t y   l i n e   ( 2 3 0 m   ( 7 5 0   f t . )  
w e s t  o f  t h e   t u r b i n e   h a l l )   a n d   a r e   b a s e d   o n   t h e   a s s u m p t i o n   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  
o n   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 ,   f r o m   1 9 7 9   t o   1 9 8 3 ,   t h e  
p l a n t   n o i s e   l e v e l   w o u l d   b e   c o n t r o l l e d   b y   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  will b e   l o c a t e d   i n   t h e   s w i t c h y d r d   a b o u t  
120 m ( 4 0 0  ft.) 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  s o  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  will b e   a b o u t  48 dBA ( s e e   S e c t i o n  4 . 3  c ( v i ) ) .  
O n c e   t h e   f i r s t   g e n e r a t i n g  u n i t  c o m e s   o n   l i n e  i n  1 9 8 4 ,   t h e   n i g h t t , i m e  
n o i s e   l e v e l s  will b e   c o n t r o l l e d   b y   p l a n t   o p e r a t i o n .  By 1!)86, w i t h  
t h r e e   u n i t s  on  l i n e ,   p l a n t   o p e r a t i o n  will 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   a s   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 : l i t i e s  
d e s c r i b e d   a b o v e .  

4 - 15  Harford. Kennedy, Wakefieid Ltd. 
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FIGURE 4-2: PLANT SITE SHOWING PRIMARY  CONSTRUCTION ZONE 
USED I N  PREDICTION OF PROPERTY LINE  NOISE  LEVELS. 



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

Al though   t he   cons t ruc t ion  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 almost  one 
month, i t  w i l l  no 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 O N L  f o r  
1 9 7 9  fo r  t h e   f o l l o w i n g   r e a s o n s :  

1 .  much 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   h o u s e  
founda t ion   w i l l   beg in   immedia t e ly   a f t e r   t he  camp i s  
f i n i s h e d ,  

2 .  accord lng  t o  H . A .  Simons ( I n t e r n a t i o n a l )  L t d .  Report  
414ZA 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   b u i l d i n g s  
w i l l   l i k e l y  be p r e f a b r i c a t e d  and t h e r e  w i l l  be m i n i m u m  
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  cover .  

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

For   the  purpose o f  no i se   impac t   p red lc t ion .   t he   fo l lowing   have  
been  considered t o  b e   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  Val ley  
Dump f n  p r e p a r a t i o n  for  t h e  mine mouth 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  the  mine mouth f a c i l i t i e s  and t h e  
c o a l   p r e p a r a t i o n   f o r   t h e   m i n e  mouth 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. mine   conveyor   cons t ruc t ion  

( i )  North  Valley Dump P r e p a r a t i o n  

The f i l l i n g  o f  the North  Valley Oump 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 he   r emova l   o f   supe r f i c i a l s  from t h e  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 .  However, s i n c e   t h e   n o r t h e r n   h a l f  o f  
t h e  dump w l 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  the   dump-f l l l ing   has   been   cons idered  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 .  

t 
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It has  been  assumed,  i n  c o n s u l t a t i o n   w i t h  B . C .  H y d r o   s t a f f "  
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   b e   h a u l e d   a n d   g r a d e d  
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   w o r k  i s  assumed t o   b e   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 o f   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  o f  B .C .  H y d r o ' s  
A u g u s t   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  1 . 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 t h e r   e q u i p m e n t  will w o r k   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:OO a.m. t o  1O:OO p.m.)  and 7 d a y s l w e e k .   W i t h  a lnean 
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 km. ( 1 . 2 5  m i l e s )   a n d   a n   3 v e r a g e  
s p e e d  o f  1 6 . 1   k m / h   ( 1 0   m p h ) ,   t h e   s c r a p e r s  will h a v e  a w o r k i n g - h o u r  
u s a g e   f a c t o r  

( i i  

No c o n s t r u c t  

o f   a p p r o x i m a t e l y   0 . 8  

M i n e   M o u t h   F a c i l i t i e 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  

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   D e c e m b e r   1 9 8 0 .   T h e r e f o r e ,   u s e  was  made o f   t h e   M i n e  
C o n s t r u c t i o n  W o r k   F o r c e   E s t i m a t e   ( T a b l e  20W o f   t h e   A u g u s t   1 9 7 7  
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   e q u i p m e n t   r e q u i r e d  
a c c o r d i n g   t o   t h e   n u m b e r   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 ! ;   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   o p e r a t o r s  - w e r e   a l s o   a s s u m e d   t o   b e  i r t  r e g u l a r  
u s e .   U s a g e   f a c t o r s   w e r e   c o n s e r v a t i v e l y   b a s e d   o n   a l l   e q u i r l m e n t  
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 )   M i n e  Camp C o n s t r u c t i o n  

M i n e  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   b e g i n   i n   O c t o b e r  15,78  and 
t o   c o n t i n u e   f o r  8 1 / 2  m o n t h s .   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   h e n c e  
will c o n t r o l   t h e   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 a n u a r y ,   1 9 8 0   N o r t h   V a l l e y   O u m p - F i l l i n g  will b e g i n   a n d   c a l r p   c o n s -  
t r u c t i o n   n o i s e  will 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 .  

a - 1 7  Harford. Kennedy. Wokefield Ltd, 
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T o  e s t i m a t e   t h e   n o i s e  from t h e   f i r s t   t h r e e   n 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  
equipment l i s t  was e s t a b l i s e d .  I t  inc luded   one   bu l ldozer ,   one  
grader,   one  backhoe,  one  loader  and t w o  dumptrucks ;   these   be ing  
used   p r imar i ly  f o r  s i t e   p r e p a r a t i o n  and 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 .  Usage fac tors   were   based  o n  U.S.  € 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 .  

The  mine camp s i t e  examined was S i t e  #1 which was des igned   a s  
p r e f e r r e d  by H . A .  Simons ( I n t e r n a t i o n a l )  L t d . Z '  T h i s   s i t e   i s  
approximate ly  760 m (2500 f t . )  s o u t h  o f  Reserve 1 .  A l l   a l t e r -  
n a t e  mine camp s i t e s   a r e   l o c a t e d  so a s  t o  p r o d u c e   l e s s   n o i s e  
impact  on Reserve 1 t h a t   i s   S i t e  #1.  

While  the 
conveyors  
u t i l i z e  1 
bed t r u c k  

a 
S 

.r 

L 

L 

i v )  n ine  Conveyor   Construct ion 

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  and o t h e r  'I 

t o  t he   was t e  dumps a r e   m a j o r   a c t i v i t i e s ,   t h e y   w i l l  n o t  
rge  amounts o f  heavy  equipment  (mainly  cranes a n d  f l a t -  
) .  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  

.L 
_ .  

from May t o  December o f  1981 so t h a t  i t  w i  11  be done,  a1 1 o r   i n  
par t ,   whi le   overburden  removal   and  other   mine m o u t h  a c t i v i t i e s  
a re   underway.   Therefore ,  i t  i s   b e l i e v e d   t h a t  mine  conveyor 
c o n s t r u c t i o n   w i l l  n o t  cause  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 )  Make-up Water   P ipe l ine  

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  and schedu les  for  a l l   p h a s e s  o f  t h e  
make-up wa te r   p ipe l ine   were   supp l i ed  by Sandwell a n d  Company Ltd. '* 
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  and p u b l i c   b u i l d i n g s  o n  the  north  end o f  
A s h c r o f t ,  and  hence  have t h e   p o t e n t i a l  t o  have   cons ide rab le  
sho r t - t e rm  no i se   impac t .  

t 
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A .  R iver  Bot tom Preparat i . ,on 

The 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 io 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  may be n e c e s s a r y .   T h i s  work i s   s c h e d u l e d  f r m  Novem- 
ber  1978 t o  Apr i l  1 9 7 9 .  Usage f a c t o r s   f o r   t h e   e q u i p m e n t  Mere 
based o n  t h e   c o n s e r v a t i v e ,  7 5 %  o f   cons t ruc t ion   hour s   unde r   l oad  
a s sumpt ion .  

8 .  Water   Intake 

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  scheduled  from  August  1980 t l J  May 
1981. The i n t a k e   r e q u i r e s   t h e   u s e  o f  some unusual equipmS!nt 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  and seve ra l   mo to rboa t s .   The re -  
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  such 
equipment   and   the   conserva t ive ,  - 7 5 ,  v a l u e  was assumed f o , -  o t h e r  
equipment   such   as   loaders  a n d  compressors .  

C .  Pumping. S t a t i o n s  

The 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  
from  April   1981 t o  Apri l   1982.  The equipment l i s t   p r o v i d e d  by  
Sandwell  and 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 .  The exis. : ing 
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  
two s t a t i o n  s i t e s ,  however ,  s o  t h a t  t h e  i m p a c t  o f  t h e  c o n n t r u c t i o n  
n o i s e   w i l l  n o t  be   t he  same f o r  b o t h  s t a t ions .   Equ ipmen t   u sage  
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 he  75% o f  cons t ruc t ion   hour s   unde r  
load   assumpt ion .  

0. Wate r   P ipe l ine  

The re   w i l l  be two phases  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 .  The 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 t i 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  or  t h e  500 kV t r a n s m i s s i o n   l i r l e ,  w i l l  
be done well i n  advance o f  t he  p i p e   l a y i n g .   T h e r e   w i l l  be l i t t l e  
or no 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 .  

4 - 1 9  )?orford. Kennedy. ‘Nckefield Ltd. 



The second   phase   i nvo lves   t r ench ing ,   l ay ing  o f  p ipe  a n d  b a c k f i l l i n g  
a l l  i n  r a p i d  s u c c e s s i o n .  The e n t i r e   o p e r a t i o n  w i l l  be conf ined  t o  a 
n a r r o w   s t r i p   o n l y  0 . 4  km (0 .25  m i l e s )  l o n g  a t  a n y  one  t ime. I t  i s  
hoped t h a t   t h e   p i p e   w i l l  be l a y e d   a t   t h e   r a t e  o f  6 1 0  mlday 
(2000 f t l d a y )  so t h a t  the  whole   opera t ion  w i l l  pass  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  l imi t s  i n  l e s s   t h a n  a week. 

The usage   f ac to r s   fo r   t he   equ ipmen t   u sed  i n  t h e   p i p e l a y i n g   p h a s e  
were   der ived   as  much 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  and   s ewers   p ro j ec t s .  Where 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 used.  

N o i s e   l e v e l s  were n o t  genera ted  f o r  the  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 f n g   r e q u i r e d  was no t  k n o w n  a n d  some o f  i t  
w i l l  be done  a s   p a r t  o f  t h e  access   road  and 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  would be 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 ,  
where s u b s t a n t i a l   c l e a r l n g   i s   r e q u i r e d ,   t h ' n o i s e   w i l l  be the  same a s  
for  t h e   p i p d a y i n g   p h a s e .  

The n o i s e  a n d  v i b r a t i o n  from b l a s t i n g   a l o n g   t h e   p i p e l i n e  route  
and i n  other 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 i l l  be d i s c u s s e d  
in  Sect ion 4 . 2  d . 
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( i i )  Access Road C o n s t r u c t i o n  

A n  equipment 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  
by Sandwell  and Co. L t d .  The c o n s t r u c t i o n   w i l l   t a k e   p l a c e  i n  
two ma jo r   phases ,   excava t ion   and   base   cour se   (Oc tobe r   1978   t o  
December  1979)   and  surface  course  and  paving (April t o  Novsmber 
1979) .  I t  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   w i l l  be r e q u i r e d  i n  t he  e x c a v a t i o n  
and  base  course  phase" . T h e r e f o r e ,  i t  has  been  assumed 
t h a t  t he  quipment  a l l o t e d   f o r  t h i s  phase   w i l l   be  d i v i d e d  
e q u a l l y  among the  four   c rews   and   tha t   each   c rew w i l l  comple te  
approx ima te ly  8 k m  ( 5  miles)  of   road .   There  w i l l  be  only  ,ne 
paving  crew.  I t  w i l l   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  
work t o   t h e   m i d p o i n t ,  w i t h  12  highway  dumptrucks  haul ing  gravel  
and a s p h a l t ,  and  then move t o   t h e   o t h e r  end  and s t a r t   t o w a r d s  
the  midpo in t   aga in .  

For 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 each 
of  the 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  'work 
zone  of  each  crew i s  assumed t o  be a n a r r o w   s t r i p  0 . 4  km ( 3 . 2 5  m i l e )  
l o n g .   S i n c e   t h e  U . S .  EPA does   no t   p r .ov ide   u sage   f ac to r s   fo r   ma jo r  
r o a d   b u i l d i n g   p r o j e c t s ,  these 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 , i   a s  
b e i n g  gene ra l ly   be tween  . 5  and . 7 5  based o n  obse rva t ions   mlde  
d u r i n g  t h e  b u l k  Sample  Program  and  calculat ions  of  mean h a l l a g e  
d i s t a n c e s   f o r   t r u c k s .  The 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  
complete  8 Km (5 m i l e s )  i n  abou t  1 4  months .   Therefore ,  i t  
w i l l   t a k e  a crew  roughly 3 weeks t o  pass  a g iven   po in t .   Nl l i se  ' 

from the   p r imary   cons t ruc t ion   zone   o f  a c r ew  wi l l  be a u d i b l e  
a t  a given p o i n t  f o r   a b o u t  5 months. 
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The major   source  o f  no ise   impact  f rom t h e   s u r f a c e   c o u r s e  a n d  paving 
phase   w i l l  be  highway  dumptrucks  hauling  gravel a n d  a s p h a l t  from t h e  
ends 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 problem 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  model was 
used t o  p r e d i c t  t he  r o a d s i d e   n o i s e   l e v e l s .  The model used   for  
f o r  t h i s  and o the r  t r a f f i c  noise p r e d i c t i o n s  i n  t h i s   s t u d y  was 
proposed in  New Hous ing  and Road a n d  Rai l   Noise ,   Draf t  2 by 
the Central  Mortgage  and H o u s i n g  C o r p o r a t i o n z * .  This document 
i s   e x p e c t e d  t o  be adop ted   a s  a Canadian  Standard i n  Apri l   1978.  

The a c t i o n s   o f   t h e  other s u r f a c e  course and paving  equipment 
w e r e   t r e a t e d   a s  a normal 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  the  same  manner as  were t h o s e  o f  t h e  
excava t ion  a n d  base   course   equipment .  

' ( i i i )   A i r s t r i p  C o n s t r u c t i o n  

S ince  no  o f f i c i a l   e q u l 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 i s t  was compiled t h r o u g h  comparison 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 he  m a j o r   a c t i v i t i e s  
o f  the  two p r o j e c t s ,  namely   base   course   p repara t ion   and   sur face  
course  and  paving,  b e i n g  l a r g e l y  the  same. The comparison was 
made o n  t h e   b a s e s  o f  t o t a l  paved   a r ea   and   t o t a l   cons t ruc t ion  
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  w i l l  g e n e r a l l y  be i n  much 
more rugged 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  
fo r   s lower   work ,  t he  a i r s t r l p  equipment 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  paved  road  area t o  a i r s t r i p   a r e a   i s  5 : l  w h i l e  the t o t a l  
c o n s t r u c t i o n  time for  the   road  i s  r o u g h l y t w i c e   t h a t  o f  t he  a i r s t r ip .  
T h e r e f o r e ,  t h e  numbers o f  equipment   requi red  f o r  the  a i r s t r i p   i s  
e s t i m a t e d  t o  be 1 / 5  x 2 = 0 . 4  or 4096 o f  t h e  numbers   required 
for  t h e   r o a d .  

The u s a g e   f a c t o r s  for 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  same way a s  f o r  the   access   road   equipment .  

L 
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( i v )  Creek   Divers ion   Cons t ruc t ion  

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 he  H a t  a n d  o the r   c r eeks   have   been   ru l ed  o u t  a s  s i g n i f i E a n t  
sources  o f  n o i s e   i m p a c t   f o r   t h e   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 l c t i o n  
of  t he  mine  mouth f a c i l i t i e s ,  t he  e x c a v a t i o n  of t , ? 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  North Va l l ey  D u m p .  These 
o the r  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  wi l l   r i ?nder  
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 .  Of the t w o  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 h e  c r e e k   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 he  p i t  rim 
r e s e r v o i r  and  hence  wil l   have t o  be v a c a t e d   i f  
c o n s t r u c t i o n  proceeds. The o t h e r  i s   w i t h i n   t h e  
boundar i e s  o f  p i t  N O .  1 and l e s s   t h a n  1 . 6  km ( 1  m i l e )  
from the  p i t   i n c l i n e .  Hence, 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 h e   i n c 1 , ' n e  
excava t ion   no i se   w i l l   domina te .  

3 .  O f  the  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 z  t i a t  ire..;< 
Val ley  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 ,   c n l y  
one i s   i n  t he  r ange   o f   poss ib l e   impac 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  the  fa rmer  Alan Parke proper ty  
( 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 
(4000 f t . )   s o u t h  o f  the  canal   headworks - t h e  most 
s o u t h e r l y  component  o f  the  c reek   d ivers ion   complex .  



( v )  O f f l o a d i n g   F a c i l i t i e s  

The 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  w i t h  t he  o f f l o a d i n g  
f a c i l i t i e s   w i l l  be the c l e a r i n g ,   g r a d i n g  a n d  g r a v e l   s u r f a c i n g  o f  
t he  3 h a . ( 7 . 5   a c r e )   s i t e .  However, the  p r e c i s e   l o c a t i o n s  o f  t h e  
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  a n d  
Spences B r i d g e )   a r e   n o t  now a v a i l a b l e ,  so 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  be de te rmined .  The t h r e e   s i t e s   h a v e  
been   compared   subjec t ive ly  t o  de t e rmine  t h e i r  ranking   in   t e rms  o f  
p robab le   cons t ruc t ion   no i se   impac t .  

( v i )  6 9  K V  Transmiss ion  Line 

The erect ion o f  wooden p o l e s  and t h e   s t r i n g i n g   o f   c a b l e   f o r   t h e  
two 69  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  the  mine and  t h e   p l a n t  
construction camp and t h e  two  make-up wa te r  p u m p t n g  s t a t i o n 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 l s e .  F o r  Reserve 1 and Hat  Creek 
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  
wi l l   overshadow  t ransmiss ion  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  w i l l  pumphouse 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   Ashc ro f t .  F o r  a n y   r e c e p t o r s   n e a r  Highway 1 eas t   o f   Cache   Creek ,  
t h e  s t r i n g i n g  o f  t h e  l i n e  w i l l   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  
the  YONL p r e s e n t l y   e s t a b l i s h e d  by t h e  highway t r a f f i c .  

The noise  from 69 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  and  w i l l   n o t  be ana lyzed  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  wr:y. To 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 l l s   t h e  
a i r s t r i o   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  [Ser! 
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  of '  
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  damage o r   s e v e r e   s t a r t l e .  It has  been  assumed,   based o n  
t h e  1 i t e r a t u r e  2 * a  
z * b  

and  on  the 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  

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   f s   f e l t   t o   b e   i n d f c a t i v e   o f   n o i s e   l e v e l s   a t t a f n e d  f 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  used   and  
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 .  I t  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 .  

, 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  95  dBA will b e   a t t a i n e d  

t 

I 

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

The 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 ,  it 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  on l i n e ,  i t  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 .  

.. 
.t 
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S i n c e  t h e  dominant 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 ,   a s   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   c f   1 0  Lo910N * 
where N i s   t h e  number o f  o p e r a t i n g  un 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 d B  when Unit  No. 2 comes o n  l i n e  a n d  
w i l l   h a v e   i n c r e a s e d  by a t o t a l  of 6 dB 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  be 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  
noise   f rom  combust ion,   power  generat ion and a i r   h a n d l i n g   p r s ~ c e s s e s  
punctua ted  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   p r e s s u r e   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 he   con t inuous  
a n d  i n t e rmi t t en t   no i se   sou rces   have   been   accoun ted  fo r  i n  o l l t a in ing  
YDNL's f o r   p l a n t   o p e r a t i o n .  

Because   t he   d i s t ance   f rom  the   Har ry  Lake p l a n 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  on Reserve 1 i s  roughly  two 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.   There-  
f o r e ,   t h e   s p a t i a l   a r r a n g e m e n t  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  impor t an t  so f a r   a s   o n e   s o u r c e   ( e . g .   t h e   b o i l e r   h o u s e )   a c t s  
as 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 ign i f i can t   Con t inuous   'No i se   Sources  

The fo l lowing   p l an t   con t inuous   no i se   sou rces   were   cons ide red   a s  
b e i n g  p o t e n t i a l l y   s t r o n g  enough t o  i n f l u e n c e   t h e   o v e r a l l  Y D N L  o f  t h e  
p l a n t  a s   pe rce ived  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 ,   t h e s e   s o u r c e s  
were   subjec ted  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 .  This  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 .  Those   sources   tha 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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d .  B o i l e r  House  and Turbine H a l l  !Jails 

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 he  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  the  bo i l e r   house   and  
t u r b i n e   h a l l .  Therefore ,  i t  has   been   conserva t ive ly   assumed,  o n  
the  bas is   o f   measurements   t aken  by Ebasco i n  e x i s t i n g   t h e r m a l  power 
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  
bui ldings.   However ,  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  
of 90 dBA or lower be s e t  as 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 w i t h  
Uorker 's   Compensation  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 o f  
the  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  95 d8A 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  
95 dBA. T h e r e f o r e ,   i t  1 s  f e l t  t h a t  the assumpt ion  o f  a 95 d6A i n c i -  
dent   sound  leve l   over  t h e  e n t i r e   8 9 , 5 0 0  m i  ( 9 5 7 , 5 0 0   f t . i )  o f  t h e  
comple t ed   ba i l e r   house   and   t u rb ine   ha l l  i s  c o n s e r v a t i v e .  The spectrum 
shape o f  t he  i n t e r i o r   n o i s e  was t aken  t o  be t h a t  which  would  produce 
a t o t a l   l e v e l  o f  95 dBA w i t h  app rox ima te ly   equa l   con t r ibu t ions   f rom 
each   oc t ave  band  from  31.5 Hz. t o  8 kHz". See   s ample   ca l cu la t ion  
i n  Appendix C .  - 

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

The des ign   of  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  
ha l l   has   no t   ye t   been   f i na l i zed .   The , "base"   des ign   a s   p roposed  
by In t eg -Ebasco"   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  22 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  2 6 . 4  k g / d  ( 1 . 6 5   l b . / f t . ' )   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  sheet ,  l i k e l y  24 gauge .   This   base   wal l   sec t ion  has  been 
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 sound trans- 
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 he  
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 f 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  mass  law 25a 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  so  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 .  (See Tab le  3 - 8  & Appendix 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  cons ide red  f o r  use by t h e  p r o -  
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  th ickness   and  
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 .  For  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 avoured .  The e f f e c t s  on n o i s e  t r ansmiss ion  of   us ing  
o t h e r  t h a n  t h e  base  wal 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 ( t i )  C. 

Wall  Openings 

I t   i s  a n t i c i p a t e d  t h a t  equipment a c c e s s   d o o r s   w i l l   o n l y  he open 
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 l   s t a g e s   o f   c o n s t r u c t i o n   o f  
Un i t s  2 .  3 and 4 and d u r i n g  major m a i n t e n a n c e   a c t i v i t i e s .  Fu r the r -  
more, t h e  door s   w i l l   occupy   on ly  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  so 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   o p e n   d o o r s   a r e   n e g l e c t e d .  . 

Open ings   fo r  t h e  i n t a k e  a n d  d i scha rge   o f   combus t ion   and   ' l en t i l a t ion  
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 .  
The re fo re ,   t he   dominan t   no i se   emi t t ed  f r o m  these  opening. :  i s  f a n  
noise   which   wi 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  

Because o f  the  shape  o f  t h e   b u i l d i n g   ( h a v i n g   a n   a s p e c t   r a t i o  O f  

a b o u t  3 t o  1 ) , 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  and  west 
than  n o r t h  and  south  and  hence  more  sound  will  be d i r e c t e d  t o  t h e  
e a s t  and west ( approx ima te ly  3 times a s  much sound power o r  a 
5 dB 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  conser- 
v a t i v e l y   a s s u m e d   t h a t  t h e  h igher   sound  power   l eve l   wi 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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8. Forced  Draft  (F.D.)  and  Primary  Air (P.A.) Fans 

Fan  Specifications  and  Sound  Power  Levels 

The  test  block  conditions f o r  the  major  plant  fans  were  specified 
by Integ-Ebasco  in  their  January 1977 power  plant  conceptual 
designr7.  These  specifications  were  sent  to  Babcock b Wilcox 
Canada  Ltd.  who  solicited  sound  power  level  information  from 
five  manufacturers  of  the  axfal  flow  fans  anticipated f o r  use 
fn  the  plant2a.Thfs  data is summarized fn Appendix  8.  There 
were  substantial  variations i n  the.reported  noise  levels  of  the 
various  manufacturer's  fans;  over 30 dB  in  the  some  cases i n  
critical  low  frequency  bands. 

To provide a check  on  the  manufacturer's  data,  an  empirical  fan 
noise  model  from  .the  1iteratureZO  was  applied.  The  noise  levels 
predicted by the  model  generally  were  well  within  the  scatter  of 
.the  manufacturer's  data  except  at 500 and 1000 Hz where  the 
model's  values  were  at  the  low  end  of  the  scatter  range.  The 
initial  evaluation  of  the  plant  noise  impact  has  been  made  using 
the  worst  case  fan  noise  levels  since  it i s  not  now  known  which 
manufacturer's  fans  will  be  selected. 

.. It 

It 

I 
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Fan Noise   Levels   Emi t ted   f rom  the   P lan t  

Each p l a n t  u n i t  wi 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  
wal l   of  i 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  w o  f o r c e d   d r a f t  ( F . C . )  
f ans   and  two p r i m a r y   a i r  (P.AJ f a n s .  The i n t a k e s  and   d i scha rges  
o f   bo th   t he  F.D.and P. A. f a n s   w i l l  be d u c t e d   t o   t h e  t o p  o f  t h e  
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  w i t h  a m i n i m m   s t e e l  
d u c t   t h i c k n e s s   o f  6 mm ( 0 . 2 5  i n ) .  F r e s h   a i r   w i l l  be a l h w e d   t o  
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   l l u v r e s   s e t  
i n  the  e a s t   w a l l s   o f   e a c h   f a n  room. T h e r e f o r e ,   t h e   n o i s ?   e s c a p i n g  
in to   t he   env i ronmen t   t h rough   t hese  louvres w i l l  be 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 .  

Fan cas ing - rad ia t ed   sound  power 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   fan   manufac turer   (Novenco)   and   the   d i f fe rences   be tween 
t h e s e   l e v e l s  and   Novenco ' s   fan   in le t   sound  power   l eve ls   were  
u s e d   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 w j   r a d i a t e d  
l e v e l s   f o r   t h e   o t h e r   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 cas ing - rad ia t ed   sound  power l e v e l s   f r o m   t h e   f o u r  f a n ;  t o  be 
housed   in   each   fan  room were  combined  and  the  fan s o u n d  lower   l eav ing  
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  louvres  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  and ce i l ings   were   assumed t o  be 
c o n s t r u c t e d  o f  10 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 t % n e l s  w i t h  
p e r f o r a t e d  inner f ac ings to   p romote  s o u n d  a b s o r p t i o n 3 ' .  The t o t a l  
s o u n d  power l e v e l   r a d i a t e d  t o  the  environment  by t h e   e i g i i t  F. 0. and 
e i g h t  P.R 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  for  one   f an  room. 
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Fan N o i s e   D i r e c t i v i t y  

Because the  v e n t i l a t i o n   a i r  i n t a k e  louvres w i l l  a l l  be l o c a t e d  on 
t h e   e a s t  s i d e  of  t he  b o i l e r   h o u s e ,  there  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  the west o f  the  p l a n t .  
The s h i e l d i n g  t o  be provided  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  the  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 ) .  Whi l e   t he re   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 -  
propagat ion   of  t he  F a n  no i se  t o  t he  e a s t  d u e  t o  t h e  p resence  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  low frequency  sound  will   pass  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   Oraf t  {I.U.) Fans 

Fan S p e c i f i c a t i o n s   a n d  Sound  Power Levels  

.The t e s t   b l o c k   c o n d i t i o n s  and   manufac turer ' s   sound  power   l eve l   da ta  
were o b t a i n e d   f o r  the induced  d r a f t  (1.D) f a n s   a s   t h e y  were f o r  t h e  
F.0.and  P.A.fans. 

F a n  Nofse  Levels Emitted from Stack  

The 1.U.fans  ( two  per u n i t )  w i l l  be loca ted   downst ream  of   the   p rec i -  
p i t a t o r s  and 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 
( 1 2 0 0   f t . )  s t ack .  The ducts  fram t he  f a n s  t o  t h e   s t a c k  w i l l  have 
a m i n i m u m  th i ckness   o f  6 mm ( 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  and l a g g e b l .  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  from t he  1-0 f a n s ,  i t  was assumed  tha t   the   fans  and  
duc ts  w i l l  be lagged  with  an  impervious  mater ia 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/m2 ( 0 . 5  l b / f t . 2 )  
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I n  c a l c u l a t i n g  t h e  I . 0 . f an   d i scha rge   no i se   l eve l s   wh ich   b r i l l   emerge  
from t h e   s t a c k ,   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  wt?re a p p l i e d ;  

1 .  the  r e 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  .:he s t a c k .  

2 .  t h e  w a l l  ' a b s o r p t i o n  o f  the  f l u e s   i n   t h e   s t a c k .  

3. t he  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  of  t h e  s t a c k .  

4 .  t he  d i r e c t i v i t y   o f  t h e  sound emerging from  the  s . :ack. 

S t a c k  ( 1 . 0 .  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  th ree  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 .  The 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 ,  however,,  can be 
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 igh- f requency  n o i s e .  At i t s  
t o p ,  t h e  c o n c r e t e   s t a c k   w i l l   h a v e   a n   i n s i d e   d i a m e t e r  o f  20.8 m 
( 6 8 . 3  f t . )  a n d   w i l l   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. fa 'n.  

I .D. f a n  n o i s e  from t h e  s t a c k  w i l l  be   r ad ia t ed   un i fo rmly   i n  t he  
h o r i z o n t a l   p l a n e ,  b u t  w i l l  show 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   w i l l  be r a d i a t e d  more s t rongly   upwards  
than  downwards  towards  the  ground. This  e f f e c t  w i l l  be r o r e   p r o -  
nounced a t  h i g h  f r equenc ie s   t han  a t  low 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  necessa ry  t o  make 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 .  The problem was addressed  f rom two d i f f e r e n t  p o i n t s  o f  
view  each w i t h  i t s  own assumpt ions :  

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  
the  l a r g e  f l u e s ,  a l l  sound  waves w i l l  be m o v i n g  p a r a l l e l  
t o  the axes  o f  t h e  f l u e s .  The rim o f   e a c h   f l u e  w i  1 1  
then a c t  as 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  waves which w i l l  behave a s   i f   t h e y  were p r o p a -  
g a t i n g  f r e e l y   ( i . e .  n o t  con f ined  by t h e  f l u e )  a n d  w i l l  
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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 .  The d i r e c t i v i t y   i s  
t hen   de r ived   f rom  s imple   ba r r i e r   t heo ry   a s   desc r ibed  
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  model i s  more 
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 lane  
p i s t o n  r a d i a t o r  (somewhat l i k e  a loudspeaker   d iaphragm)  
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  
sound is r a d i a t e d  i n  phase.  The d i r e c t i v i t y  o f  such 
a s o u n d  source  can  then  be  predicted  f rom  the  theory 
of  r a d i a t i o n  from 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  
sphere"a. .   This  model i s  more a c c u r a t e  a t  low 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 .  

The 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 ob ta ined  by a d o p t i n g  
the  lower 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  by t h e  two models 
a t  each   oc tave  band f requency .  

* 

1c 

c 

0. Transformers  

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  and  Noise  Levels 

Each 500 M W  g e n e r a t i n g  u n i t  w i l l   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 -  
formers  wi t h  a r a t e d   c a p a c i t y  o f  200 MVA a t  500 K V .  Measure.. 
ments  were made of  t h e   n o i s e   l e v e l s  from 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  Power and L i g h t ' s   C e n t r a l i a  Power 
P lan t .   These   t r ans fo rmers  had a r a t e d   c a p a c i t y  o f  243 M V A  a t  
500 K V .  The n o i s e   l e v e l   d a t a   o b t a i n e d  from 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  provfde 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  Hat 
Creek   t r ans fo rmer   no i se  and was used d i r ec t ly .   See   Append ix  a 
fo r  o c t a v e  band d a t a .  The Hat   Creek   t ransformers   wi l l  be enc losed  

w i t h  e i t h e r  a  low bank w a l y f o r  o i l  con ta inmen t )  or f i r e   w a l l s .  They 
w i l l   n o t  be enc losed  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 3 2 .   T h e r e f o r e ,  
no sh ie ld ing   o f   t r ans fo rmer   no ' i s e   has  been  assumed. 

.- "C 
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Source O 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   wal l  o f  
t h e   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  boi le l .   house 
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   w e s t ,  o n l y  t h e   s w i t c h y a r d  
w i l l  be beyond   t he   t r ans fo rmers ,  s o  t h a t  no  s h i e l d i n g  w i '  1 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 ' i 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  hence 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  
Creek   t r ans fo rmers .  

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  Creek   t ransformers  may 
be enc losed  o n  a l l   s i d e s  b u t  n o t  o n  t o p .  However ,   in   this   ana-  
l y s i , s ,  no  e n c l o s u r e   i s   a s s u m e d .  

E .  C o o l i n g  Towers 

Cooling Tower S p e c i f i c a t i o n s  a n d  Noise  Levzls  L 

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  t w o  1 1 6 . 5  m ( 3 8 2  f t . )  hyper-  
b o l i c   ( n a t u r a l   d r a f t )   c o o l i n g   t o w e r s   e a c h   w i t h  a c i r c u l a t i n g  
wa te 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 m ) .  Sever21 s e m i -  
empirical   models  have  been  developed t o  p e r m i t   e s t i m a t i o l  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 recent   paper"   has  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  measured  data   can be o b t a i n e d  
from a model w h i c h   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  ( ' I B A )  o n  
t he   bas i s   o f   wa te r  f l o w  r a t e  a l o n e .  This  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 g h t e d   n o i s e   l e v e l  from t h e  Hat  :reek 
cool ing  towers   which  are   assumed t o  be o f   t he   coun te r f low  type .  
The spectrum o f  coo l ing   t ower   no i se  was based o n  the   comJi led  
measured  data  o f  s e v e r a 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 -  
men t ioned   pape r   ( s ee  A p p e n d i x  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  from 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  and i t  emerges  mainly from the   base  o f  the  towers  where 
t h e   c o o l   a i r   e n t e r s  a n d  t he   wa te r   d rop le t s   imp inge  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 he   sou th  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  coo l ing   t ower   no i se  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  been  neglected i n  t h e   p r e s e n t   a n a l y s i s .  

I 

L 

F ,  Ash Disposal  Schemes 
.L 

Base P l a n t  Scheme 

The b a s e   p l a t e s c h e m e   f e 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  of b o t h  
bottom  and f l y  a s h  i n   s l u r r y  form t o  an  Upper  Medicine  Creek  disposal 
a r e a .  The noise   produced by t h i s  scheme w o u l d  be i n s i g n i f i c a n t .  

I 
. ,  

.t 

A l t e r n a t e  Scheme 1 
I 

Bottom  ash  would  be s l u i c e d  t o  a s epa ra t e   d i sposa l   a r ea   nea r   Har ry  
Lake .   Because   o f   the   l imi ted   capac i ty  o f  t h i s   d i s p o s a l   . a r e a ,  some 
o f  t h e  b o t t o m  ash may have t o  be t rucked  t o  t h e  mine 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  t 

o p e r a t i o n   a r e  n o t  now k n o w n ,  however, 'so t h a t   t r u c k i n g   n o i s e   e s t i -  
mates  cannot 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  compared to. .  t h e   t o t a l  
mining  noise .  

.. .L 

. .  * 

.c 

A l t e r n a t e  Scheme 2 . _  

T h i s   s c h e m e   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  and  conveyed t o  a disposal   area  near   Harry  Lake,  or t o  be 
s l u i c e d  t o  a dewater ing  p o n d  near   Harry Lake a n d  then  t rucked t o  a 

I 
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I 

permanent 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  Integ-Ebasco 
e n g i n e e r s 3 * ,  t h i s  l a t t e r   v a r i a t i o n  would r e q u i r e   f o u r   1 0 3  t o n  
t rucks 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 day  week. I f  a f r o n t -  
e n d   l o a d e r ,  a bu l ldozer   and  a grade r   a r e   added  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  
expe r i enced  b y  r e c e p t o r s   t o  t h e  west by 2 t o  3 dB under e 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 .  

f i i ) . .  Other Cont inuous   P lan t   Noise   Sources  

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 easons   were   no t   cons ide red   t o   have  the  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  Y D N L .  They 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   t 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 i 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  which p e r i o d i c a l l y   j a r  
p r e c i p i t a t o r s   t o  
e x h a u s t   g a s e s .  W 

i n g  n o i s e  i s  quas 
t h e  r a p p e r  mechan 
t e c t i o n   a n d   n o i s e  

t he  
l o o s e n   m a t e r i a l   e x t r a c t e d  from t h e   b o i l e r  
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  
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 sumed   t ha t  
isms w i l l  be e n c l o s e d ,  for  both   weather  p r o  

reasons”  , with ,medium  gauge   shee t   meta 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  

1 t -  

- 

r a p p e r s   w i l l   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  env i ronmen ta l   no i se .  
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8.  Ven t i l a t ion   Fans  

The re   w i l l  be 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  
236 d / s e c .  (500 ,000  cfm)  and from 0 . 5  t o  1 . 2  k P a  ( 2  t o  5 i n .  w . g . )  
s t a t i c  pressure f o r  each u n i t ’ & . .  The f a n  rooms w i l l  be l o c a t e d  o n  
the  west s i d e   o f   t h e   t u r b i n e   h a l l  and w i l l  be c o n s t r u c t e d   s i m i l a r l y  
t o  the  F.J.and  P.A.fan rooms. The s o u n d  power l e v e l s  t o  be gene ra t ed  
by t hese   f ans   were   e s t ima ted   u s ing   an   empi r i ca l  model i n   t h e  
l i t e r a t ~ r e ’ ~  I Upon conve r t ing  t h e s e  power 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  room i n t a k e s ,  the  v e n t i l a t i o n  fans  were  seen t o  be 
i n s i g n i f i c a n t   n o i s e  sources. 

C .  Cooling Tower and Make-up Water P u m p s  

Each c o o l i n g  tower w i l l  be s u p p l i e d  by a 3 . 7 3  mW (5000 h . p . )  
p u m p .  Three 0 . 7 4 6  mW (1000 h . p . )  f i r e  p r o t e c t i o n  a n d  make-up 
wa te r  pumps  w i l l  be l o c a t e d   a t  the r e s e r v o i r .  B o t h  t y p e s   o f ’  
pumps w i l l  be f u l l y   e n c l o s e d  i n  p u m p h o u ~ e s ~ ~ ~ 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 .  

0 .  Coal  Conveyors  and  Transfer Points 

All   coal   conveyors   and  t ransfer   points   between  the  mine  and  the 
p l a n t   w i l l  be enc losed  for  wea the r   p ro t ec t ion  a n d  d u s t  c o n t r o l  
r easons .   A l so ,   we l l -ma in ta ined  b e l t  conveyor   sys tems  a re  n o t  
i nhe ren t ly   no i sy .   The r . e fo re ,   t hey   a r e   no t   cons ide red   a s   s ign i -  
f i c a n t   n o i s e   s o u r c e s .  

E.  Coal 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 .  However. 
based  on  measurements  taken by the c o n s u l t a n t s   a t   R o b e r t ’ s  B a n k  coa 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  be a s i g n i f i c a n t  p l a n t  n o i s e  
sou rce   [ s ee   Sec t ion   4 .3b ( 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 k 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  on t h e i r   l e v e l f 9 .  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   d B ,  
t h e   C - w e i g h t i n g   h a s   b e m   a p p l i e d ,  i f  i t  i s   l e s s   t h a n  105  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 s 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  

YDNL. 

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  480 kPa ( S O  t o  70 p s i )   a b o v e   o p e r . i 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  .:'ea'- p e r  
u n i t   o r  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 k 0 .  This 
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  Noise  Levels  

The s t eam  cond i t ions  (maximum t e m p e r a t u r e  a n d  p r e s s u r e )  upstream 
o f  t he  valves   and the  v a l v e   s i z e  were o b t a i n e d  f r o m  Ebasco,  
T o r o n t o  O f f i c e  41 .  The s o u n d  power l e v e l  t o  be c r e a t e d  by the  
escaping   s team was p r e d i c t e d  u s i n g  a s emi -empi r i ca l  model  which 
a p p l i e s  t o  gas 
parameters :   gas  
v a l v e   f l o w   a r e a  

The d i s c h a r g e  p 
b o i l e r  house t o  

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  
- 

temperature, pressure a n d  molecu la r  w e i g h t  and 
42 

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

pes w h i c h  d i r e c t  t h e  vented  steam o u t  o f  t h e  
t h e   a t m o s p h e r e   w i l l   b e ~ l o c a t e d  on t he  b o i l e r  

house r o o f  a n d  w i l l  be d i r e c t e d   v e r t i c a l l y  . T h e r e   w i l l ,  
t h e r e f o r e ,  be 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  upward 
hemisphere,   however ,  t h i s  has   been  neglected i n  C a l c u l a t i n g  
the  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  the  
g r o u n d ) .  The f l a t   r o o f   o f  the  b o f l e r   h o u s e   w i l l  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  most ,  i f  n o t   a l l   d i r e c t i o n s  
(depending  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  on t h e  r o o f ) .  

43 

B .  C i r c u i t  Breakers 

A t  f u l l   c a p a c i t y ,   t h e   p l . a n t  wi l l  have 1.4 t h r e e - p o l e ,  500 kV a i r -  
b l a s t   c f r c u i t  breakers.  They a r e  t o  be C G E  type .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  60 ,000  o p e r a t i o n s  o f  two b r e a k e r s  
s i m u l t a n e o u s l y  will occur  d u r i n g  t h e  35 y e a r   l i f e  o f  the  p l a n t  
or roughly  1 7 2 0  o p e r a t i o n s  per y e a r .  
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S o e c i f i c a t i o n s  a n d  Noise  Levels  

Noise l e v e l   d a t a  was n o t   d v a i l a b l e   f r o m  C G E  so t h a t   d a t a   f r o m  a 
r e c e n t  IEEE paper46 for 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  
has  been  used. T h i s  r e f e r e n c e  gives  a sound   p re s su re   l eve l  o f  
160 dB peak l i n e a r   a t  1 5  rn ( 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 igher  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 .  Hydro's Mica  Creek 
i n s t a l l a t i o n   o f  Brown-Boveri 500 k V  b r e a k e r s  and i s  t h e r e f o r e  
f e l t  t o  be c o n s e r v a t i v e .  The f requency   spec t rum o f  c i r c u i t  
breaker   noise   assumed i s  g iven   in  A p p e n d i x  8 ,  Table  8-6. 

Hcrford. Kennedy. Wckefield Ltd. 
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For the  purpose  o f  c a l c u l a t i n g  the  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  Y D N L  a t   r e c e p t o r   l o c a t i o n s ,   i t  was 
conse rva t ive ly   a s sumed  t h a t  t h e  d u r a t i o n  o f  the   b reaker   . impulse  
noise   between t h e  1 0  dB down p a i n t s   i s   1 0 0  ms. I t  was a " s o  
assumed 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  be eq-ua l ly   p robable  
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   O i r e c t i v i t y  

C i r c u i t   b r e a k e r   n o i s e  w i l l  be 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 .  
However, t he  b o i l e r   h o u s e   w i l l  p r o v i d e  some s h i e l d i n g  f o r  r ecep -  
to rs  l o c a t e d   d i r e c t l y   e a s t  o f  t he  p l a n t .  

( i v )  Other 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  

The 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  be p o t e n t i a l l y   s i g n i -  
f f 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  YONL. They a r e   l i s t e d  
h e r e   i n  t he  i n t e r e s t  of   completeness .  

A .  Disconnect   Swi tches  

The s w i t c h y a r d   w i l l   c o n t a i n  28 d i s c o n n e c t   s w i t c h e s  - 1 4  m:.nually 
and 1 4  moto r  o p e r a t e d  - IT€ T Y P E  TTR 70 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  do n o t   o p e r a t e  on the  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  be 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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6. P l a n t   P u b l i c  Address System 

The p l a n t   p u b l i c   a d d r e s s  ( P . A . )  system w i l l   c o v e r  the  immediate 
p l a n t  v i c i n i t y   p l u s   o n e   s m a l l   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 ,  make-up wa te r  pumphouse 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  tower pumphouse ,   and   p lan t   coa l   s tockpi le* ' .  
In 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  or 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  
of  annoyance  because  they must, t o  be u s e f u l ,  be c l e a r l y   a u d i b l e  
above  the  background  noise  o f  t he  p l a n t .  

In the p r e s e n t   s i t u a t i o n ,   w h e r e  t he  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 )  from the  p l a n t ,  the p l a n t  P.A.  system i s  no t  
l i k e l y  t o  be a s o u r c e  of  annoyance t o  r e s i d e n t s .  However, 
e f f o r t s   s h o u l d  be made i n   t h e   d e s i g n  o f  t h e  P.A.  system t o  r e s -  
t r i c t  i t s  coverage  t o  those a r e a s  where 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 )  Mine Opera t ion  

During i t s  p r o d u c t i o n   l i f e ,   t h e   c o a l  mine ( o p e n  p f 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  and  waste d u m p s )  can  be  considered  as  a quas i - con t inuous  
noise s o u r c e ;   t h a t  i s ,  t h e  noise 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 ,  
equipment 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  noise s o u r c e s   w i l l   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  hours  
per   day ,  7 days  per   week.   This   quasi-cont inuous  noise   wil l  be 
punc tua ted  by 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  from b l a s t i n g .  

The numbers and g e n e r i c  types o f  mobile  mining  equipment t o  be 
used d u r i n g  t he  var ious   s tages   o f   mine   opera t ion   were   ob ta ined   f rom 
Table  1 4  "Schedule  o f  Mobile M i n i n g  Equipment Requirements"  i n  
8.C. Hydro M i n f n g  Department's  Hat  Creek M i n i n g  P r o j e c t  Engineer ing  
Desc r ip t ion   fo r   Env i ronmen ta l   Repor t .  

. =  

. 
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Usage f a c t o r s  for  major   types  o f  mobile  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 gene ra 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  for  such  equipment.  

Theno~ i se   l eve l   da t a  f o r  mobile  mining  equipment was g a t h e r e d  
from a v a r i e t y   o f   s o u r c e s ,  as wi th  cons t ruc t ion  equipmen:: ( s e e  
S e c t i o n   4 . 2 a ) ,  and i s   l i s t e d  i n  Appendix B .  

( 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  Sc'urces 

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

For t he  pu rpose   o f   no i se   e s t ima t ion ,   p i t   ope ra t ions   have   been  
considered 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  was te   and   segrega ted  
was te   removal .   Al 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  
below t h e   o r i g i n a l   l e v e l  of t h e   v a l l e y   f l o o r  so t h a t  some d e g r e e  
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  the  Noise  Source  Reqion 

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  from c r i t i c a l   r e c e p t o r s ,   c a n  be r e p r e s e n t e d   a s  a p o i n t  
source  of   sound.  The d i a m e t e r  o f  ' t h e  open p i t ,  by c o n t r a s t ,   i s  
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  Ind ian  
Reserve 1 .  T h e r e f o r e ,   p o r t i o n s  o f  Reserve i 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  the  p i t  must be 
accounted  f o r  i n   t h e   e s t i m a t i o n  of  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  Reserve 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 .  

4 - 43 Warford. Kennedy. \Yckefield Ltd 



The p i t  must then  be 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 n i c h   a r e  more 
or  l e s s   c o n t i n u o u s l y  mov ing   and   va ry ing   t he i r   no i se   ou tpu t .  The 
l e v e l s   o f   a c c u r a c y  o f  t he  equ ipmen t   no i se   l eve l   da t a   and   u sage  
f a c t o r s ,   t h e  s o u n d  p ropaga t ion  model   and   indeed   the   en t i re   no ise  
impact   p rocedure  d i d  n o t   w a r r a n t  the 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  complex   no ise   source .   Therefore ,  a s i m p l i f i e d  model o f  
the  p i t  a s  a n o i s e   s o u r c e  was devised  based on t h e   f o l l o w i n g  
assumpt ions :  

1 .  The mobile equipment   wil l   work  predominant ly   on the eve r -  
expanding   face   o f  t he  p i t ;  t h e y   w i l l   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  the  e n t i r e  p i t  c i r cumfe rence  
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  by t h e   c o n v e y o r   i n c l i n e .  

2 .  Over t h e  per iod o f  a y e a r ,  o n .  which YONL i s  b a s e d ,   t h e  
mobile  equi,pment w i l l  d i s t r i b u t e  t h e i r  work  hours  uniformly 
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 rom  top  to   bot tom  and 
t h r o u g h   e s s e n t i a l l y  3600. 

3 .  The mobile  m i n i n g  equipment can ,  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  the  
e n t i r e   a r e a   o f  the p i t  when cons ide red  on 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  cons idered   to   be   symmetr ica 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 f 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  
by t he  r e c e p t o r ,   c a n  be approximated by 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 .  
Once 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  has  been 
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  
power 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  he cons ide red  t o  
be c o n c e n t r a t e d   a t   t h a t   c e n t r e  and t h e  p i t  can b e  t r e a t e d  
a s  a s i m p l e   p o i n t  or l i n e   s o u r c e ,   d e p e n d i n g  on r e c e p t o r  d i s -  

. t ance .  An example  of t h i s  procedure  i s  given  in  Appendix 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  mobile  equipment e n t e r s  t h e   p i t  a n d  goes  below 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  pe rce ived  
by a receptor  o n  t h e  v a l l e y   f l o o r   w i l l  be reduced  due t o  s h i e l d i n g  
b y  t h e   p i t   w a l l s .  The deeper the equipment   goes   in to  the  p i t ,  t h e  
g r e a t e r  the  s h i e l d i n g .  There w i l l  be 15,IZ-metre (40-fOOt)  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  b o t t o m  of   the   183  m .  ( 6 0 0  f t . )  
deep p i t .  T o  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 t h a t  a n  equal  number of   equipment   hours   wil l  be s i lent  O n  e a c i  
t e r r a c e ;   t h i s  becomes  more a c c u r a t e  a s  the 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  were t h e n   c a l c u l a t e d  for  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  for 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  sou th  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  mine 
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 he  mid 
y e a r s   o f   t h e  mine's l i f e  and 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  
ave rage  va lues  o f   p i t   w a l l   a t t e n u a t i o n .  

8 .  S u p e r f i c i a l r  

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  b e  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 5  
and 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  dump 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 h e   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 h e  t o p  of  t h e  p i t   i i 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 i a  conveyor 4 a .  In b o t h  types   of  
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  o r  near  t h e  s u r f a c e  of 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 ince  t he  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  rim  of t he  p i t ,  t he  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 .  
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C .  Coal 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  the  
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  concern  because o f  
t h e i r   p r o x i m i t y   t o   R e s e r v e  1 .  The l o c a t i o n  o f  t he   coa l   p repa -  
r a t i o n  a r e a   h a s  been assumed t o  be t h a t   g i v e n  o n  B . C .  Hydro 
P r e l i m i n a r y  Project Layout,  Orawing No. 6044-C14-E7,  Oecember 1 ,  
1977 .   Th i s   l ayou t   p l aces  t h e  northern edge o f  the  coa l   p repa-  
r a t i o n   a r e a  244 m .  (800 f t . )  from  Reserve 1 .  The major   no ise  
s o u r c e s  i n  t he  a r e a   a r e  t he  c o a l   s t a c k e r  a n d  r e c l a i m e r  and t h e i r  
assoc ia ted   conveyors   and   mobi le   c lean-up   equipment  as we l l   a s  
the  pr imary  and  secondary crushers. 

Coal   Stacker   and  Reclaimer 

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  and   rec la iming  
o p e r a t i o n   w i l l  go on  t h roughou t  t he  l i f e  o f  t h e  mine. This w i l l  
be accomplished by a r a d i a l   s t a c k e r  and a bucket -wheel   rec la imer  
o p e r a t i n g   s i m u l t a m u s l y .   I t  was confirmed by Cominco-Monenco 
Jo in t   Ven tu re49  t h a t  t he  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  Rober t s  
Bank coal   terminal   (Stephens-Adamson,  4000 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  and  capaci. ty o f  those   p lanned  fo r  Hat  Creek. 
Therefore ,   measurements   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 the Roberts Bank i n s t a l l a t i o n  i n  t he  rec1aimin.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 he  bucket -wheel ' i s   id le . '  The o c t a v e  b a n d  n o i s e  
l e v e l s  s o  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  8 .  

Mobile  Clean-up E q u i p m e n t  

I t  has  been e s t i m a t e d   t h a t  two or three doze r s  or l o a d e r s   w i l l  
be required on  a f u l l  time b a s i s   t o   c l e a n  u p  t he  c o a l   p l l e s  
d u r i n g  rec la imin$ '  . I t   h a s ,   t h e r e f o r e ,  been  assumed t h a t  
one  Cat D8K dozer and two Cat 966C l o a d e r s   r 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 l 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 
(50  f t . )  h i g h  c o a l   p i l e s   h a s  been accounted for .  

I 

.. *L 

" 

.. I 

/ /  
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Primary  and  Secondary  Crushers 

The pr imary   and   secondary   coa l   c rushers  w i l l  p robably  be l o c l t e d  
near the  main conveyor   interchange  [1300 m ( 4 2 6 0  f t . ) ]  s o u t h  of  
Rese rve   l ( acco rd ing  t o  Cominco-Monenco  Drawing No. 620-001. 
October 2 6 ,  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 he  p i t .  
The f o r m e r   s i t u a t i o n   w i l l  be addres sed   he re  as i t  w o u l d  resu l l :  
i n  h i g h e r   n o i s e   l e v e l s   a t   R e s e r v e  1 .  

The two crushers w i l l  be enc losed  i n  a s i n g l e   c r u s h e r   h o u s e S * .  
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 rusher   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 **. The 
s i z e   o f   t h e  crusher house was e s t ima ted   f rom  P la t e  3 2  o f  8.C.  Hydro’s 
A u g u s t  1977 Min ing   P ro jec t   Eng inee r ing   Desc r ip t ion .  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 a s  p l a n n e d  f o r  t h e  p l a n t  
b o i l e r  house [ 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  ( fo r  c rush ing   coa l   r ec l a imed  from 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 .  

Coal -Washing   Al te rna t ive  

I t  may prove   necessary  t o  wash (wet 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 he  coa l  i n  order 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 :  
a v a i l a b l e  o n  the type o f   p rocess  or amount o f  coal  washed.  However, 
i t  is assumed t h a t  t he   wash ing   f ac i l i t y   wou ld  be enc losed   and ,   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  other 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  
noise would be i n s i g n i f i c a n t  compared t o  t h a t  o f  o ther  coa l   handl ing  
f a c i l i t y   a c t i v i t i e s ”  . 
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( i i )  Other Continuous Mine Noise  Sources 

A .  Waste Dumps 

The noise-genera t ing   equipment  t o  be employed d u r i n g  the o o n  p e r a t i  
of the  two major   waste  dumps  (Houth Meadows and  Medicine  Creek) 
is l i m i t e d  t o  a side-boom t r a c t o r  t o  move conveyers   and two or 
t h r e e  pieces of   mobile  equipment t o   p r e p a r e  embankments a n d  
c o n t o u r  t he  waste". Compared 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  removal ,  the  waste  d u m p  
a c t i v i t i e s   w l l l  be i n s i g n i f f c a n t   s o u r c e s  o f  n o i s e .  The H o u t h  
M,eadows dump,  a1 t h o u g h  somewhat n e a r e r  t o  Reserve 1 than the  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 (6000 f t . )  compared 
t o  2800 m (9200 f t . )  f o r  the p i t ]  w i l l  be an 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 he  combined   no ise   genera t ion  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  and t h e  p i t  a n d   s u p e r f i c i a l s  operat ions.  

8 .  Conveyors 

Conveyors   w i l l   c a r ry   coa l  and waste o u t  o f  t h e  p i t  and c a r r y  c o a l  
t o  t he  p l a n t  and  wastes t o  the dump a r e a s .  However, a l l   f i x e d  
su r face   conveyors   w i l l  be e n c l o s e d   f o r  weather and dust  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  1 6  

and t h e i r   n o i s e  is p r i m a r i l y  mid a n d  h igh- f requency ,  w h i c h  w i l l  
n o t  p ropaga te  as e f f i c i e n t l y  as low-frequency  diesel   equipment  
e x h a u s t   n o i s e  f o r  example. Conveyors a r e ,   t h e r e f o r e ,  n o t  consi-  
dered t o  be 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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( i i i )   I n t e r m i t t e n t  M i n i n g  Noise  Sources  

A .  B la s t ing   No i se   and   V ib ra t ion  

B las t inq   No i se  

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  the  m i n i n g  ope ra t ion .   Because  
O f  t he   need  t o  s h u t  down 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  
a s   p o s s i b l e .  The maximum frequency  would be one b l a s t   p e r  d a y  
and t h e  d e s i r e d  minimum f r e q u e n c y   i s  1 t o  2 b l a s t s  per wcek. S i n c e  
the s i z e   o f  a w e e k l y   b l a s t  must be rough ly   s even   t imes   t ha 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  dayt ime - between  these two ex t r eme   cases  
i s  m a l ! .  The d a i l y   b l a s t   c a s e  gives a s l i g h t l y   h i g h e r  Y O N L ,  
so t h e r e f o r e  i t  has been assumed  herein.  A s  d i s c u s s e d  i n  S e c t i o n  
4 . 3  a ( i i i ) ,  w h e r 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 v e   e x c e e d e d  1 0 5  d B ,  
t he i r   C-we igh ted   spec t r a   have   been   app l i ed  t o  c a l c u l a t e  YDNL, 
otherwise   the   A-weighted   spec t ra   have  been used. 

Peak 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  from a s 'emi-empir ical  
models' i n  which the  main p a r a m e t e r   i s   t h e   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 , 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 han   t he   cha rge  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 a i s s .  B.C. 
Hydro 's  M i n i n g  Depar tment   es t imates  t h a t  t h e   b l a s t i n g   p r o l r a m  w i l l  
consume 3000 m/week ( 1 0 , 0 0 0  f t . / w e e k )  o f  primer c o r d   c o n t , t i n i n g  
8 2  grams/m ( 2 5  g r a i n s / f t . )   o f  PETN exp los ive"  . - 
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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 he   impac t  of  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  is  a v a i l a b l e  t o  e s t i m a t e  
the   r ange  o f  v i b r a t i o n   l e v e l s  t o  be expec ted  from the   major  
source,   mine p i t  b l a s t i n g ,  t h i s  has   been  done.   This   analysis  
a n d  i t s  conclus:-*'-$ a r e   c o n t a i n e d  i n  Appendix E. 

^ I  

6 .  Mine Publ ic   Address   System 

Because   o f   the   nearness   o f   the   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  Eonaparte   Reserve 1 ,  the   mine   publ ic   address   sys tem h a s  
a g r e a t e r   p o t e n t i a l  f o r  c rea t ing   annoyance   t han   does   t he   p l an t  
system. 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 .  system a t  
Reserve 1 may be  below t h a t   c r e a t e d  by d iese l -powered  m i n i n g  
equipment ,   the   f requency  a n d  i n f o r m a t i o n   c o n t e n t  and t h e   i n t e r -  
ml t tency   of  the P . A .  sys tem  noise  may make i t   c l e a r l y   a u d i b l e  
and   hence   annoy ing .   e spec ia l ly   a t  n i g h t .  P . A .  sys tem  noise  
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  above,   measures   should be  taken  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  which i t  i s  in t ended .   (See   Sec t ion  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 .  

... 

u: 

I 

I 

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

( i )  Make-up Coolfng  Water  Supply  System 

The  make-up w a t e r   i n t a k e  and r i v e r s i d e   b o o s t e r  pumping s t a t i o n  
a r e  t o  be loca t ed   nea r   t he   con f luence   o f   t he   Eonapa r t e  and 
Thompson Rivers  j u s t  n o r t h  o f  t he  Ashc ro f t   V i l l age  limits. There 
a r e   s e v e r a l  homes w i t h i n  300 m .  (1 .000  f t . )  o f  t h i s  p u m p i n g  
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s t a t i o n  a n d  i n t a k e .  The second   boos t e r  p u m p i n g  s t a t i o n   w i l l  be 
l o c a t e d  7 km (4.5 m i l e s )   a l o n g  the  p i p e l i n e   a t  an e l e v a t i o n  o f  
850 m ( 2 , 8 0 0  f t . )   i n  an   un inhab i t ed   a r ea .  

A .  Booster  Pumping S t a t i o n s  

Sandwell a n d  Company L t d .  h a s   r e p o r t e d 5 '   t h a t  a l l  p u m p  a n d  motor  
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  pumps  a n d  a n c i l l a r y   e q u i p m e n t )   c a n  
meet the 90 dBA Worker's  Compensation B o a r d  l i m i t   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  YDNL's n e a r   t h e s e   g e n e r a l l y  
unmanned s t a t i o n s ,   i t   h a s  been  assumed t h a t   t h e  9 0  dBA i i t e r i o r  
l e v e l  w i l l  be achieved ,   however ,  i t  i s   r e c o g n i z e d   t h a t   i t  may n o t  
be n e c e s s a r y   t o   a c h i e v e   t h i s   l e v e l   f o r   e i t h e r   o c c u p a t i o n d l  o r  
env i ronmen ta l   no i se   r ea sons .  The 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  
pumping s t a t i o n  n o i s e  was e s t ima ted   f rom  da t a   p rov ided  to S a n d w e l l  
by t h e  Byron  Jackson P u m p  D iv i s ion   o f  Borg Warner. 

The c o n s t r u c t i o n   o f  t h e  pumping s t a t i o n  wa l l s   and  r o o f  wiis des -  
c r i b e d  by  Sandwel160  and   cons is 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  deck w i t h  i n v e r t e d   m 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  be used t o  
p rovide  i n t e r i o r  sound   and   t he rma l   i n su la t ion   a s   r equ i r ec .  

Other 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  pumping s t a t i o n s  
w i l l  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 K V  - one a t  each 
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  
each  end  wall  o f  t h e  pumphouse) . 62 

N o i s e   l e v e l s  for  the   t r ans fo rmers   were   ob ta ined  from B . C .  Hydro 
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   w i l l  n o t  be made u n t i l  
the  d e t a i l e d   d e s i g n   p h a s e ,  a worst   case  noise   level   has   bsen 
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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8 .  P i p e 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   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 he  
w a t e r   p i p e l i n e   w i l l  be t h a t  from maintenance a n d  i n spec t fon   c r ews .  
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  YON1 unless major   main te-  
nance i s  r e q u i r e d .  

C .  Water   In take  

The r i v e r   w a t e r   i n t a k e   w a l l s  and  roof a i l  1 be c o n s t r u c t e d   i n  
the  same way a s   f o r  t h e  b o o s t e r  pumping s t a t i o n .   A c c o r d i n g  
t o  Sandwell   Report  V4191/1,  March 1 9 7 8 ,  Yolume 1 .  t h e   i n t a k e  
b u i l d i n g   w i l l   h o u s e   f i v e   v e r t i c a l - t u r b i n e   s t y l e  pumps of  185 kW 
(250  h . p . )  each .  8 y  comparison,  t h e  f i v e   b o o s t e r   s t a t i o n  pumps 
w i l l  be 2600 kw (3500 h . p . )  e a c h .   F u r t h e r m o r e ,   t h e   i n t a k e  
b u i l d i n g   w i l l  n o t  h a v e   a n y   e x t e r 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  
or a n y   a s s o c i a t e d   t r a n s f o r m e r .  

River 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  compared t o  tha. t  o f  b o o s t e r  pumping s t a t i o n  1 and 
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 f )  Airstrip 

In the  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  the  new a i r s t r i p   w l 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 J  
( 6  movemen t s /day )   d i r ec t ly   a s soc ia t ed  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  and l f k e l y   f e w e r   o n c e   t h e   p l a n t  is 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  volume  of l o c a  
was de te rmined  t h a t  a t  
a c t i v i t i e s   i s   h i g h e r ,  
menti ( 3 0 0  v i s i t s )  and 

1 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  
F t .  S t .  J ames   where   t he   l eve l   o f   a i r c ra f t  

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- 
300 l o c a l  movements p e r   y e a r  ". 

O n  the b a s i s   o f   t h e  above  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 \ ' 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 movementslday ( 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  moveme!nts 
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 the  Cessna 150 a n d  
the  o t h e r  two wi th  B . C .  Hydro 's  MU-2. T h e  procedures   used t o  
o b t a i n   t h e  Ldn contours t o  be genera ted  around the a i r s t r i p  by 
these f l i g h t s  were as developed i n  a s t u d y   o f   a i r c r a f t   n c 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 s s .   T h i  
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  

( S e e  A p p e n d i x  C ) .  

s procedure  t a k e s  i n t o  
climb  of t h e  a i r c r a f t .  

, Highway 1 i s  1500 m A t  the  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 1 
(4900 f t . )  away so 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  very low. 
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 .  
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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 access   road   w i l l  be 31 km ' (19 .5   mi l e )   l ong ,   have  a d e s i g n  
speed o f  80 k m / h  (50 m p h )  and  grades o f  u p  t o  r o u g h l y  8%. Es t ima tes  
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 l y   a s s o c i a t e d  w i t h  t he  
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  the p l a n t  and mine were   suppl ied  by 
S t r o n g  H a l l  b A s s o c i a t e s  '' . T h e s e   f i g u r e s   v a r i e d  from a b o u t  1400 
movements/week  in  l9aO t o  3900 per week 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  o f  1 9 8 3 ' t o  2700 pe r  week d u r i n g  o p e r a t i o n   ( 1 9 8 8 - 9 0 ) .  Heavy 
truck 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   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- 
truction y e a r s   ( 4 0 - 6 0   m ~ v e m e n t s l d a y ) ~ ' ,   I t  was c o n s e r v a t i v e l y  
assumed t h a t  d u r i n g  o p e r a t i o n  o f  t he  p l a n t ,   t h e r e  would s t i l l  
be 20 truck 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  1 

occur p redominan t ly   du r ing  the  d a y   e x c e p t   f o r   t h o s e   p e o p l e  on 
t h e  graveyard  s h i f t .  Truck t r a f f i c   has   been   a s sumed  t o  be a l l  
d u r i n g  the   day .  

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  and  commercial t r a f f i c  g o i n g  t o  or from P a v i l i o n  

a c c e s s   r o a d   i n s t e a d  o f  Highway 12 .   I t 'has   been   assumed t h a t  20% 
o f  the  t r a f f i c  w h i c h  would  otherwise  have  used Highway 1 2  wil l .   use  
the a c c e s s   r o a d .   F i g u r e s   f o r  the  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 he  p r o j e c t  were s u p p l i e d  by S t r o n g  Hall  & 

A s s o c i a t e s  6'. 

- .  or L i l l o o e t   w i l l  no doubt  f i n d  i t  more d i r e c t   t o  use t h e  new 
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C .  T r a f f i c   N o i s e  Model 

The 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 model   p repared   for   the  C M H C  by the  Nat ional   Research  Counci l  6 9 .  

This  was done by comput ing   the  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  
and  combining  them  -while   aoplying  the + 1 0  d B  n igh t t ime  
we igh t ing  - t o   g i v e  L d n .  

T o  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 3 a d ,  a 
c o r r e c t i o n  for  road   grade  was appl ied  and  where  necessary,   any 
t o p o g r a p h i c a l   s h i e l d i n g  was a c c o u n t e d   f o r .  

( i v )  Creek   Divers ions  

The 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  
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 .   T h o s e  p u m p s  r e q u i r e d  t o  move the 
w a t e r   w i l l   b e s e n c l o s e d  i n  pumphouses. 

(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 r 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 :  BCR-Kelly  Lake 
S u b s t a t i o n ,  CNR-J & B Lumber near   Ashcrof t   and  CPR-Spences B r i d g e .  
However, 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 r 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  be q u a n t i f i e i .   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  spurs ,  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  no t   expec ted  t o  be 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  
C P R  r a i l   t r a f f i c  r ’s  e x p e c t e d   t o  be 24 movements/day. The c o r r e s -  
ponding C N R  t r a f f i c  i s  22  mo~ement s /day ’~ .The   ope ra t ion  0.f  t h e   o f f -  
l o a d i n g   f a c i l i t y   w i l l   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  
twice   per   day’ l .   Hence ,  t he  e x t r a   t r a i n  movements f o r   e q j i p m e n t  
o f f l o a d i n g   w i l l   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 ma jo r   no i se   impac t   i s   expec ted   t o   a r i s e   f rom the t ruck ing  of  - 
m a t e r i a l s  away from the  f a c i l i t y .  B.C. Hydro 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  and   l eave   t he   t e rmina l  d u r i n g  
a normal  day ". w 

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 subjec t ive  comparison  of t he  probably   no ise   impacts  
a t   t h e   t h r e e   s i t e s .  

( v i )  69 KV Transmiss ion   Line  
.r 

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 rom t h e  o p e r a t i o n  o f  
t h e  69 KV t r a n s m i s s i o n   l i n e   w i l l  be  from the  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 he  system . The n o i s e   l e v e l s  t o  be expec ted  
from these t r a n s f o r m e r s ,  some o f  which have   no t  been s p e c i f i e d   p r e -  I 

c i s e l y   y e t ,   h a v e  been o b t a i n e d  from B . C .  Hydro'l  and a. r e c e n t l y  , 
deve loped   t r ans fo rmer  noise p ropaga t ion  model  was used". 

L 

L 

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

The two 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 k v / 1 2 . 6  k v  u n i t s   w i t h  a r a t i n g   o f  20 M.VA 
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 a r  them b u t  8.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  dEA*. 

* B . C .  Hydro g e n e r a l l y  requests t h a t   t r a n s f o r m e r s   f o r   n o i s e  sen- 
s i t i v e   a r e a s  be about  6 O B A  q u i e t e r  t h a ' n  t h e  NEMA r a t i n g  for  
a p a r t i c u l a r  u n i t .  T h u s  a NEHA r a t i n g  o f  81 dBA w o u l d  c o r r e s -  
pond t o  a B . C .  Hydro r a t i n g  o f  75  dBA. 
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8 .  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 KV 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  mine 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 J c t i o n  
s u b s t a t i o n  when they  have become i n s u f f i c i e n t  for  t h e  neemjs o f  
the   mine.  

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

This 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  K V / 6 9  KV 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  of two s i t e s   n o r t h - e a s t  o f  Cache  Creek  as a 
gene ra l -pu rpose   ex tens ion  o f  B . C .  H y d r o ' s   d i s t r i b u t i o n  sy:;tern 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  knc lwn 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  such a u n i t  i s  78 d B A .  

D. Booster  P u m p i n g  S t a t i o n  Transformers  

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  which B . C .  Hydro ' s   no ise  r a t i n g  i s  6 7  dBA. 
However ,   the   noise  from t h e s e  units has   been  t reated  as  p a r t  o f  t h e  
t o t a l   n o i s e  from t h e  pumping s t a t i o n s  a n d  w i l l  be addressed  i n  t h e  
"make-up  cool ing  water   supply  system"  port ion o f  S e c t i o n  6 . 4  b .  

c 
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( d )  T r a f f i c   N o i s e  from E x i s t i n g  Highways 

Many p e o p l o   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  ex . i s t i ng  h i g h w a y .  
I n   g e n e r a l ,   t h e i r   p r e s e n t  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  and  in  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 ,  as 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  occur a s  a r e s u l t   o f   t h e   p r o j e c t .  

( 1 )  Highway 1 2  

F u t u r e   d a i l y   t r a f f i c  volumes 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   w e r e  p r o v i d e d  by Strong  Hal l  & A s ~ o c i a t e s ’ ~ .   E x i s t i n g  
(1976)   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 rom 
S t r o n g  Hall  (Summer - 400/day)  a n d  from t r a f f i c   c o u n t s   d a r i n g   n o i s e  
mon i to r ing  (winter - 15O/day,   Fal l  - 300/day, S p r i n g  -assumed 
same a s   F a l l ) .  This d a t a  was r eco rded  near Pavi l ion  and  near   the  Hat  
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 l 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  Minter, 
S p r i n g  and  Fall  were  assumed t o  bea r  t he  same r e l a t i o n s h i p s  
t o  the  Summer volumes  (suppl ied 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 ,   N i n t e r   ( 3 7 . 5 9 , ) a n d  S p r i n g  a n d  Fa17 ( 7 5 % ) .  The p e r c e n t a g e s  
o f  trucks i n  the t r a f f i c  w e r e   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  high  due t o  t h e   u s e  o f  t h e  highway 
by ore 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   w e r e  o b t a i n e d  du r ing  
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 a n d  2 .  (See   Tab le  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 de t e rmined  d u r i n g  the  1975 
b a s e l f n e   n o i s e  m o n i t o r i n g .  T h e  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 iven  by S t r o n g  H a l l .  

t 
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I n c r e a s e s  i n  ' f u t u r e  Highway 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  
thepro jec t   were   computed  from 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  werr! then  
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  YONL 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 .  

( t i )  Highways 1 and 9 7  

The 1976 Summer t r a f f i c  volumes on  Highway 1 '  a t   t h e  C h i n a  Bar  Tunnel 
and on  Highway 9 7  no r th   o f  the Carqu i l l e   j unc t ion   were   852Zlday   and  
6 0 0 0 / d a y   r e s p e c t i v e l y 6 .  The 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  ' 

projec t   (peak   vo lume on a l l   r o a d s   a b o u t   7 0 0 / d a y )   w i l l   c a u s e  no  
p e r c e p t i b l e   i n c r e a s e  i n  t h e  YONL's expe r i enced  b y  r e s i d e r i t s   n e a r  
these   major   h ighways .  
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4 . 4  P'ROJECT OECOMMISSIONI~~G 

( a )  Mine Reclamation 

The two 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  mine 
a r e :  

1 .  r econ tour  

2 .  r e s t o r i n g  

' i n g  t h e  p i t  s l opes   and   f l ood ing   t he  p i t .  

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  c 

a c t i v i t i e s   h a v e  been made through  the   compar ison   of  t h e i r  s c a l e s .  
w f 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 f s  t ime.  

( i )  P i t  Reclamation 

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  wa te r  and become a l a k e .   I t  would t a k e   r o u g h l y  26  y e a r s  
t o  f i l l  u p ,  Immedia te ly   fo l lowing   the   end   of   min is3   the  p i t  
w a l l s  would  be 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  
and  appearance7' .  No d e t a i l s   o f   e q u i p m e n t  t o  be used or schedu les  
a r e   a v a i l a b l e ,   h o w e v e r ,  8.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  end  of m i n i n g .  

T h r o u g h  a comparison  of the t o t a l  volume o f  m a t e r i a l  t o  be 
moved p e r   y e a r  d u r i n g  mine p roduc t ion  w i t h  t h a t   t o  be moved d u r i n g  
p i t  r econtour ing   (assuming 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  seen t h a t  thae l e v e l  o f  a c t f 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  be on ly  
2 t o  42 o f   t h a t  d u r i n g  m i n i n g .  This  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  17 dB r e d u c t i o n  i n  p i t  no i se   a s suming   s imi l a r   equ ipmen t  i s  used 
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  
co r re spond   t o  the 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  and  both 
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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d) 

g e n e r a t e  Y D N L ' s  t h a t   a r e  20 d a  lower 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   w i l l  t he  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  impac t  o f   t h e  p i t  r ec l ama t ion  
work w i l l   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  w i l l   p r e c e e d  i t .  

( i i )  Waste Dump Reclamation 

This work t i s  worknc ludes   r econ tour ing   ana   cove r ing   w i th  t c  PS o i l ,  
Wi l l   beg in   a s  s o o n  a s  a dump has   reached t h e  t o p   o f  i t s  ma i n  embank- 
ment. Far the  H o u t h  Meadow dump t h i s  w i l l  be- i n  abou t  ZOO!j  a n d  f o r  
the  Medicine  Creek d u m p ,  i t   w i l l  be a f e w   y e a r s   l a t e r .  

I t  i s  expected t h a t   a l l  dump r e c l a m a t i o n   w i l l  be completed by 
the time 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  by d u m p  
r e c l a m a t i o n   w i l l   n o t  be s i g n i f i c a n t  compared t o  n o i s e   s t i l l  b e i n g  
generated by 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 : i l i t i e s  

(b)   P lan t   Decommiss ioning  

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  on t h e  methods  and  equipment 
t o  be   used   nor   the   schedule   to   be   fo l lowed  dur ing   p lan t   decommis-  
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 ,  i t  can   on ly  be 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  by p l a n t   d e m o l i t i o n   w i l l  be comparable  t o  t h a t  
c r e a t e d  by i t s  c o n s t r u c t i o n .  T h i s  i s  no d o u b t   c o n s e r v a t i r 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  much heavy  equipment 
w i l l  n o t  be d u p l i c a t e d  a n d  t he  p r o c e s s   w i l l   c e r t a i n l y   t a k e  much 
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  of  t h e  35 y e a r s  
of  plant.   operation n o i s e  t o  which t h e  l o c a l   r e c e p t o r s   w i l l   h a v e  
been exposed,  t he  beginning  o f  decommissioning o f  t h e   p l a n t   w i l l  
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 > . p o s u r e  
a n d  hence w i l l   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  no ise   impact .  A more 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  and o f f -  
s i tes   decommiss ioning   no ise   impact   can   be  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   h a v e  been c a r r i e d  o u t  i n   t h e  H a t  
Creek   Val ley   for  some t i m e   a s   p a r t  o f  a p rog ram 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 .   T h e s e   a r e  t h e  b u l k  sample  and the  e x p l o r a t o r y  
d r i l l i n g   p r o g r a m s .  

( a )  B u l k  Sample Program 

( 1 ) .  P red ic t ed   No i se   Leve l s  

P r i o r  t o  the  s t a r t   o f   t h e   b u l k   c o a l  sample p r o g r a m .  t h e  n o i 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  were p r e d i c t e d .  
The r e s u l t s  were 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  Impact Assessment o f  Hat  Creek  Bulk  Sample 
Program”. 

The m a j o r   a c t i v i t i e s   w e r e   e x c a v a t i o n   o f  t he  two t r e n c h e s ,  A 
and 8 .  and the  t rucking  o f  t h e  coa’l ove r  Highways 1 2  and 97 
t o   A s h c r o f t .   ( S e e   F i g u r e  4 - 3 ) .  

N o i s e   l e v e l s  from t r e n c h   e x c a v a t i o n   w e r e   e s t i m a t e d   a t   t h e   s o u t h -  
wes t   corner  o f  Bonaparte   Reserve 1 a n d  a t  t h e   n e a r e s t  Hat  Creek 
Valley  ranch  house (Ed Lehman).   These  were  respect ively L d n  37 
and 49 from Trench A o p e r a t i o n s  and  L&,, 4 2  and 46  from Trench B .  
In a r r i v i n g  a t  these l e v e l s ,  no w i n d  a t t e n u a t i o n  or  topograph ic  
shielding  were  assumed.  

The h a u l i n g  o f  coa l  over 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   p e r   d a y ,   g i v i n g ,   t h e . r e f o r e ,  32 t r u c k   e v e n t s  per day.  
A l l  t r u c k i n g  was assumed t o  be done i n  t he   day t ime   and   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 .  

c 
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T h e   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   H i g h w a y   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 8   o n   w e e k d a y s   a n d   s l i g h t l y   l a r g e r   o n   w e e k -  
e n d s .  On H i g h w a y   9 7 ,   t h e   c o a l   h a u l i n g   w o u l d   h a v e  a n e g l i g i b l e  
e f f e c t .  

( i i )  M e a s u r e d   N o i s e   L e v e l s  

D u r i n g   t h e   e x c a v a t i o n   o f   T r e n c h  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   H a t   C r e e k   V i i l l e y .  
The s i t e s   a r e  shown i n   F l g u r e   4 - 3 .   T h e   r e s u l t s  o f  t h e s e   m e a s u r e -  
m e n t s   w e r e   p r e s e n t e d   i n  a J u n e  8 ,  1 9 7 7   r e p o r t   e n t i t l e d   " I l 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 ,   ' : r e n c h  A " .  
T h e   m e a s u r e d   v a l u e s   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  33 .  38  and  49  dB. 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 .   F r o m   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 c !  t o   t h e  
t r e n c h .   F o r   p u r p o s e s  o f  c o m p a r i s o n ,   t h e   T r e n c h  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 . ; s t i n g  
a n d   n u m b e r s   a n d   t y p e s   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  
measuremen ts  a t   t h a t   s i t e .  T h e   p r e d i c t e d   l e v e l  w a s  L 5 3  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   m e a s u r e m e n t s   o f   T r e n c h  A n o i s e   w e r e   a l s o  made n e a r   t h e  
s o u t h w e s t   c o r n e r  o f  R e s e r v e  1 and  a t  t h e  Ed Lehman  ranch. ,  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 c !   a b o v e  
t h e  35 t o  40 dBA b a c k g r o u n d   n o i s e . o f   w i n d   i n   t r e e s   a n d   r u n n i n g  
w a t e r .  A t  t h e  L e h m a n   r a n c h ,   t h e   b a c k g r o u n d   n o i s e   l e v e l  f r o m  
w i n d   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 
c o m p a r i s o n ,   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  (Ldn 3 7 )  a t  
R e s e r v e  1 and  L 5 3  ( L d n   4 9 )  a t  t h e  L e h m a n   r a n c h .   A g a i r l ,   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 ,   b y   f r o m  
6 t o   1 1  dBA a t  R e s e r v e  1 a n d   f r o m  9 t o  1 3  dBA a t   t h e  Lehnlan 
r a n c h .   T h e   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  b e   l a r g e l y   d u e   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  0-r Trench 8 excava t ion  
m i s e   l e v e l s .  

( b )  Exp lo ra to ry   Or i l l i ng   P rogram 

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  and q u a l i t y  of  t h e  
Hat Creek c o a l   d e p o s i t s   h a v e  b'een 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 than  50 yea r s ,   however ,  t he  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 he  p resen t   t he rma l  power p r o j e c t  was s t a r t e d  
by B . C .  Hydro i n  1974.   This   program  reached  i ts   peak from 
September  1977 t o  January  1978 when a t o t a l   o f   n i n e   d r i l l i n g  
r igs  ( f i v e  diamond d r i l l s ,   o n e   l a r g e   r o t a r y  r i g ,  one  bucket  
auger  and 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 he  
  alley"^. N o i s e   l e v e l s   c r e a t e d  by such  equipment  can range 
approximate ly  from 80 t o  100 dBA a t  1 5  m ( 5 0  f t . )  depending 
on t he  type   o f  rig and t h e  composi t ion   o f  t he  ground  being 
d r i l l e d .  I n  t he   Ha t   Creek   Va l l ey ,   where   ambien t -no i se   l eve l s  
a r e   t y p i c a l l y   l e s s   t h a n  40 d8A. 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  
have  been  audible  over d i s t a n c e s   o f   f r o m  0.8 t o  3 . 2  km ( 0 . 5  
t o  2 .0  m i l e s )  unde r  t he  worst c a s e   c o n d i t i o n s   o f  no  wind 
a t t e n u a t i o n  and 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  Valley  ranch  houses 
wi l l   have   r ece ived  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  from t h e  
high  banks o f  the  c reek  a n d  t h e   u n e v e n   v a l l e y   w a l l s .   N o n e t h e l e s s ,  
the  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  have  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 .  

D u r i n g  1978, two or t h r e e   d r i l l i n g  r igs w i l l  be w o r k i n g  t o  f i l l  
in   gaps i n  the  1 5 2  m (500 f t . )  o n - c e n t r e s   g r i d .  

- .  3 
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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  the mine,   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  samples  on a 60  n ( 2 0 0  f t . )  g r i d  
p r i o r   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 . )  deep s o  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 no i se   f rom  an   ope ra t ion  o f  t h i s   s c a l e ,  
where the  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 -  
stones or 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  the 
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 a n d  hence   w i l l  n o t  be  d i s -  
cussed  fu r the 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  P. 

5.1 ENVIRONMENTAL IMPACT IN THE G E N E R A L  CONTEXT 

( a )  Changes in  Resources 

In the  general  context of the Hat Creek environmental   noise  studies,  
impact is   defined  as a change i n  a resource  (as i t  p resent ly   ex is t s  
or i s  expected t o  ex i s t   i n   t he   fu tu re )   r e su l t i ng   d i r ec t ly   o r   i nd i r ec t ly  
from project  actions".  

A resource i s  considered t o  be any aspect o f  the  environment which 
has,   or  will  i n  the  future  have,  value t o  man because i t  provides 
revenue,  recreation or aesthet ic   appeal  or somehow a d d s  t o  the 
qua l i ty  of l i f e .  The resource  changes which could  possibly  result  
from the i n t r u s i o n  o f  indus t r ia l   no ise  a r e :  

1 .  hearing  loss a n d  other   severe   heal th   effects  

2 .  degradation of the  "best  use" o f  land 

3 .  degradation o f  the  acoustic  environment  (annoyance) 

4 .  displacement o f  a n d / o r  in jury t o  w i l d l i f e .  

( b )  Ass 

'rlherever  possib 

ignment o f  Noise 

l e ,  i t  is desirab 

Impact  Costs 

l e  t o  assign a monetary  value t o  the 
impact  (resource  change)  associated w i t h  intruding  project   noise so 
as t o  provide a common base  for  comparison  with  other  project  impacts 
a n d  t o  a s s i s t  i n  any compensation  actions. W i t h  the  exception o f  
hearing  loss  (occupational  noise  exposure  will n o t  generally be 
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a i 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  which  monetary  values  

I 
3 n  be a t t a c h e d  w i t h  any   accu racy   a r e :  

a 
1 ;  t he  necessa ry   change   i n   bes t   l and   u se  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 buy ing   t he   p rope r ty  or paying the  owner - f o r   h i s  l o s t  f u t u r e   r e v e n u e .  

2 .  the  n e c e s s a r y   p u r c h a s e  o f  l and  by B . C .  Hydro s o l e l y   b e c a u s e  
of noise  impact   a l though the  i n c r e a s e d   n o i s e   l e v e l s  do n o t  
exceed the  c r i t e r i a   f o r  the best o r  oresent land  use. 

r 
L nits have 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  

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  u s e s .  
7. ? n  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  excedence o f  one o f  t h e s e   l i m i x ,  

+he 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 he  use   o f   the  l a n d  a t   l e s s  t h a r l  
5 h i g h e s t   c a p a c i t y   c a n  be c o n s i d e r e d  t o  be a cos t  t o  t h e   p r o j e c t .  

m 
c o l l a b o r a t i o n   w i t h  S t r o n g  Hall  & 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  

mpacts   could be  computed, b o t h  f o r  t h e   c a s e   i n  whi'ch B . C .  Hydro buys 
e - 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' t he  c o s t s  o f  such   no i se  

-, 2 property concerned  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 t ?  
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  

1. 
Appendix 0 .  

I- 2 NOISE I M P A C T  CRITERIA 

I 
le impacts  o f  n o f s e  o n  humans can be p l aced  i n  t h r e e   m a j o r   c a t e -  

go r i e s   depend ing  on  t he  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 he  use t o  
~ i c h   t h e  l a n d  i s  or 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  

- h 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  annoyance. Each 
l t e g o r y  and 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  

r - ~ 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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Applicable  Canadian  noise  control  regulations  and  guidelines 
were  reviewed  with  the  following  results : 

1 .  At  the  municipal  government  level,  the  Hat  Creek  Valley  is 
an  unincorporated  area  and  hence  has  no  noise  regulations. 
The  Village  of  Ashcroft.  however,  adopted  an  "Anti-Noise 
By-Law  No.  280, 1977". This  is a noise  "nuisance"  by-law 
which  prohibits  the  production  of  "objectionable'  or  "dis- 
turbing"  noises  and  limits  construction  activities  to 
between 7.00 a.m. and 9.00 p.m., except  where  the  permission 
of  the  village  clerk  has  been  given.  Other  British  Columbia 
cities  and  municipalities  such  as  Vancouver  (Noise  Regulation 
By-Law)  and  Burnaby  (Burnaby  Noise  or  Sound  Abatement  By-Law 
1971)  have  quantitative  noise  bylaws  which  specify  maximum 
levels  for  specific  types  of  machines  (motor  vehicles,  lawn 
mowers,  jackhammers  etc.)  and  maximum  property  line  noise 
levels  for  industrial  operations i n  activity  and  quiet  zones. 
For  example,  the  Burnaby  By-law  states  that  daytime  property . 
line  noise  levels i n  residential  and  commercial-industrial 
districts  shall  not  exceed 55 a n d  65 dBA  respectively, 
whereas  at  night (10.00 p.m. to 7.00 a.m.) these  limits 
are  both  reduced  by  10dBA. 

2. The  British  Columbia  Provincial  Government  has  not  formulated 
any  noise  control  regulations. 

3. At  the  federal  level,  the  Oivision  of  Applied  Physics  of 
the  National  Research  Council  (NRC), i n  1968, issued a 
report  entitled  "A  Brief  Study  of a Rational  Approach  to 
Legislative  C6ntrol  of  Noise"  which  was  intended  to  provide 

' guidance  to  municipalities i n  the  formulation  of  noise by- 
laws. 
The  Central  Mortgage  and  Housing  Commission  (CMHC).  in  1970, 
published  guidelines  for  the  control  of  noise  impact  on 
residential  developments  for  which  federal  financing  is 
sought.  These  were  contained'in  their  "Site  Planning  Hand- 
book". I n  1976,  the  CMHC, i n  collaboration  with  the  NRC, 
Prepared a supplement  to  the  above  handbook  which  dealt 

c 
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e x c l u s i v e l y  w i t h  t he   impac t  o f  r o a d  a n d  r a i l  n o i s e  o n  new 
re s iden t i a l   deve lopmen t s .   Th i s   supp lemen t  was e n t i t l e d  
"New Housing  and Road and  Rail   Noise" a n d  i t   i s  expec ted  
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  
invo lved   be ing   j udged   accep tab le   o r   unaccep tab le  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  assump 
t i o n   t h a t  t he  new hous ing   boundar ies   can ,  w i t h i n  l i m i t s ,  be 
upgraded t o  prov ide   accep tab le   i ndoor   no i se   env i ronmen t s  
i n  a reas   where  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  
considered 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  the by-laws 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  
coming t o  g r i p s   w i t h  t he  problems  of   noise  i n  u r b a n  a r e a s  or  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  do no t   p rov ide  a broad  enough  base from 
which 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  
he re .  Many no i se   conce rns   un ique  t o  r u r a l  and   unpopula ted   a reas  
must be a d d r e s s e d   h e r e ,  so 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 ,  fo r  
example,  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 ,  
do 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  must be e v a l u a t e d  fo 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 .  

Fo 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  be a d o p t e d   f o r   t h i s  
s t u d y  w i l l  be l a r g e l y   b a s e d  on  t he  recommendations o f  t h e  U . S .  
Environmenta l   Pro tec t ion   Agency ' s  March 1 9 7 4  p u b l i c a t i o n   c i n t i t l e d  
" I n f o r m a t i a n  o n  Levels  o f  Envi ronmenta l   Noise   Requis i te  t c  P r o t e c t  
P u b l i c  Health and  Welfare  with a n  Adequate Marge o f  S a f e t j " ,   h e r e -  
a f t e r   r e f e r r e d  t o  as   the  "Levels   Document" .  The Levels  Oocument 
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  from h e a r i n g   l o s s  
and 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  an adequa te  
( 5  dBA) marg in   o f   s a fe ty .  I t  a l s o   p r o v i d e s  a procedure f o r  t h e  
a s ses smen t  o f  probable  community  response t o  the  annoyance 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  var ious  amounts  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 he   Leve l s  Document o f f e r s  a more   wide ly   appl icable  
a n d  f l e x i b l e   b a s i s  o n  which 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  Hat Creek, which   involves   bo th .  
r u r a l  and 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 ,  
than d o  any 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  or r e g u l a t i o n s .  

The maximum 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  by 
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 f n g   c r i t e r f a  
from the  Levels  Document. T h e  s c a l e  o f  community  annoyance t o  
i n t r u d i n g  no ise   deve loped  i n  t h e  Levels  Document r e s u l t e d  f r o m  an' 
e m p i r i c a l   a t t e m p t  t o  q u a n t l f y  t h e  concerns  w i t h  publ ic   annoyance  
due t o  no i se   wh ich   a r e   i nhe ren t   i n   no i se   nu i sance   by - l aws   such   a s   t ha t  
i n  force i n   A s h c r o f t .  Hence, t he  Levels  Document 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  
which 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 reas   o f   no i se   impac t  n o t  covered by Canadian   Regula t ions .  

. .  

The 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 tudy   a re   summar ized  
i n  Table  5-1 and w i l l  be d e s c r i b e d   i n  t he  f o l l o w i n g   s e c t i o n s .  

I t   i s   r e c o g n i z e d   t h a t  many o f  t he  e f f e c t s   t h a t   n o i s e   h a s  o n  humans 
a r e   a l s o   e v i d e n t  i n  an ima l s .  However,  few a c c e p t a b l e  noise  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 1 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 l e  
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  an imals  
i s  g i v e n  here in ,  b u t  t he  assessment o f  t he  impac t   o f   p ro j ec t   no i se  
o n  p a r t i c u l a r  g r o u p s  o f  Hat  Creek w i l d l i f e   h a s  been c a r r i e d  o u t  by 
Tera   Consul tan ts   in   the i r   Appendix  A 3 .  
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I JURISDICTION OF NOISE 
LEVEL CRITERION 

Hunlans 
Severe H e a l t h   E f f e c t s   i n  

I 

2. Residential Land-Use 
Incompa t ib i l i t y  

~~ ~ ~ 

3. Annoyance  and Publ ic  
Reaction  Thresholds 

4.. Grazing Land-Use 
Incompa t ib i l i t y  

5. Ag r i cu l   t u ra l  Land-Use 
I nconlpa ti b i  1 i t y  

Unpopulated  Areas 
(Recreation) 

" I_ 6. I 
7. 

m i t t e n t  Noises  (Night- 
Very In f requent   In ter -  

durat ion 
time) 5 t o  30 sec. 

NOISE LEVEL 
CRITERION I COMMENTS I REFERENCE 

Leq(24) 70  To protect   against   hear ing  loss U.S. EPA 
and various  stress-related  diseas- Levels Document 
es over a work ing  l i fe t ime.  (Ref.  79) 

YDNL 55 To protect   against   negat ive  e f fects  U.S. EPA 
on pub l ic   hea l th  and welfare:  Levels Document 

speech comnunication 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. (Ref.  79) 

YDNL of In t rud-  No pub l ic   reac t ion  i f  meet e i t h e r  
ing  noise 10 dB c r i t e r i o n .  I f  don ' t ,   publ ic  

U.S. EPA 

below ex is t ing  react ion  increases  wi th   norn la l ized (Ref.  79) 
Levels Document 

YDNL. o r  norma- YDNL. 
l i z e d  YDNL o f  

5 dB below Ex is t -  
Intruding  Noise 

ing YDNL. 

YDNL 65 To provide  suitable  environment U.S. F.A.A. 
A i r p o r t  Noise Eva 

(Ref.  82) 
l u a t i o n  Procedure 

Leq(24) 70 As i n  1. U.S. EPA 

fo r   s tock   ra is ing .  

Levels Document 
(Ref.  79) 

Natural Sound No s ing le   c r i t e r i on   ava i l ab le ,   bu t  U.S .  €PA 
Levels (YDNL 30 any 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  
t o  40) 

Levels Document 

Wi th-Project  
YDNL plus 20 dBA f s ign i f icant   s leep  d is turbance 

utdoor.  A-weighted  level;  Threshold Vancouver I n t e r -  
na t i ona l   A i rpo r t  

to maximum o f  Noise  Study 
75 dBA (Ref.  85) 

considered  environmental  degradation  (Ref. 79) 
" 

F 
I A  



JURISOICTION OF NOISE 
LEVEL  CRITERION I NOISE LEVEL 

CRITERION 1 COMiENTS I REFERENCE 

I I k"---- 
Publlc Address and Sl  nal  
Systems (Frequent  use 3 Essentual  Inaudibl- 

noise  of  continuous 
l i t y  above background 

p r o j e c t   a c t i v i t i e s  

Impulsive  noise  (Blasting 
and Circuit   Breakers) 

140 dB peak Linear 

Outdoors a t   neares t   res i -  

(See Section 5.2 e) 
dence.  present or fu tu re  

Outdoors a t   p ro jec t   p ro-  
perty  Line  or  nearest  unpro- 

Worker's Colapen- 

tected  receptor on s i te .  
sat ion Board o f  

January 1. 1978 
B r i t i s h  Colunbia 

Regulations. 

TABLE 5-1: SUMMARY OF NOISE LEVEL C R I T E R I A  ( C o n t ' d . )  



( 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  
exceeding  L ( 2 4 )  70 ove r  a p e r i o d  o f  many y e a r s 7 9 .  The appro-  
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 (24) r a t h e r  
t han  L d n  s i n c e  human 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  not  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  the concern 
he re   i s   w i th   env i ronmen ta l   and  n o t  occupa t iona l   no i se   exposure  a n d  
s i n c e  t he  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 i v e d  
wh 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  011 t h e   t y p i c a l  
house   p rovid ing  a sound   a t t enua t ion   o f  1 5  d E A .  T h e r e   a r e  n o t  a t  
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  humail 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  or 
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   f o r m  o f  no ise   impact  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 .  

eq 
eq 

( b )  I n c o m p a t i b i l i t y   w i t h   B e s t  L a n d  Use 

The second   ca t egory  o f  t he   impac t  o f  n o i s e  o n  h u m a n s  can be d e s c r i b e d  
in   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  for  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 cons ide red  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  the  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 ag r i cu l tu ra l  land  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  Land  Use I n c o m p a t i b i l i t y  

U n  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   l a n d ,  t he  pr imary 
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 .  The nega t ive   e f f ec t s   o f   no i se   wh ich   can  
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  
speech  communicat ion  and  s leep,  

2 .  c r e a t i o n  o f  annoyance. 

C r i t e r i a  f o r  t he  f i r s 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 ,  
can b e  q u i t e  a c c u r a t e l y   q u a n t f f i e d .  F o r  example,  i t  has 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  w i l l  be 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  Y O N L  5 S a 0 .  This   l eve l   o f   env i ronmen ta l  
n o i s e  i s  c o n s i d e r e d  t o  be t h e  maximum level   below which no e f f e c t s  
on  p u b l i c   h e a l t h  and we l fa re   occu r   due  t o  i n t e r f e r e n c e  w i t h  speech 
o r  other  a c t i v i t i e s  for 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 .  

This  same l e v e l   o f  o u d o o r  noise ,  Y O N L  5 5 .  is f e l t  t o  p r o v i d e  an 
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  fo r  s l e e p i n g  i n  a t y p i c a 1 , r e s i -  
d e n t i a l  community  where 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  lower than   t hose  o f  t he  d a y " .   T h i s   s i t u a t i o n   w i l l  
e x i s t  for  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  which w i l l  al.l be 
r e s t r i c t e d  t o  the  dayt ime.  Most p r o j e c t  o p e r a t i n g  n o i s e   w i l l  
n o t  be reduced s i g n i f i c a n t l y   a t   n i g h t  b u t  w i l l  be q u i t e  c o n t i n u o u s  
and un i fo rm 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  be r e s t r i c t e d  t o  t he  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 ) ,  the   ach ievement  
o f  Y O N L  55 o u t d o o r s   w i l l   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 -  
ment indoor s .  
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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  YCINL 5 5  
will 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 n e   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 .   A n n o -  
y a n c e ,   h o w e v e r ,   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  will b e   d i s c u  
f u r t h e r   i n   S e c t i o n  5 . 2  c .  

- .  

s s  ed  

( i i )   G r a z i n g   L a n d s  

T h e   n e e d   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   m a x i m u m   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 " .   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. T h e   a p p r o -  
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 1 2  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  YONL 65 a n d  a m a r g i n a l l y   c o m p a t i b l e  
r a n g e   f r o m  YONL 65 t o  75. T h e   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  
m i n e   w o u l d   b e  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 r o u n d  
a n   a i r p o r t   a n d ,   t h e r e f o r e ,  will b e   l e s s   d i s t u r b i n g   t o   c a t t l e .  It 
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   a s s u m e   t h a t   c a t t l e   g r a z i n g  ".an b e  
c a r r i e d   o u t   c o m p a t i b l y   o n   l a n d  w i t h  n o i s e   l e v e l s   o f  YONL 6.5 o r   l o w e r " .  

( i i i )   A g r i c u l t u r a l   L a n d s  

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   b y  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   m u s t   b e  
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   f a r m  
w o r k e r s .   T h e   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  will 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 n o m n a l   l i f e -  
t i m e ,   i . e .   L e q ( 2 4 )  70.  

* 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   t h e   L e v e l s   D o c u m e n t  
[ L e q ( Z 4 )  70  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   m o r e   s p e c i f i c   a s   t o   l a n d   u s e   a n d   s l i g h t l y   m o r e   s t r i n g e n t .  
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( iv )   Unpopu la t ed   Areas  

Unpopu la t ed   a r eas   i nc lude   w i lde rness   a r eas  a n d  p a r k s   t h a t   p r o v i d e  f o r  
the  enjoyment 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  
pa ramoun t   impor t ance   fo 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  in  s u c h   a r e a s ,  
many people   va lue  t he  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  be h e a r d .  I t   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  an a p p r o p r i a t e   n o i s e   l e v e l  t o  p revent   annoyance  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  
and  camping.   Therefore ,  i t  must s u f f i c e  t o  acknowledge  that ,   any 
i d e n t i f i a b l e   i n t r u s i o n  of  man-made n o i s e   i n t o   s u c h   a r e a s   w i l l  cons- 
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  hence a n  impact .  
The degree  o f  i m p a c t   w i l l   i n c r e a s e   a s  t he  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  to the 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  
from Y O N L  30 t o  4 0  depending o n  ave rage  w i n d  s p e e d ,   v e g e t a t i o n  a n d  
p rox imi ty   o f   wa te r   bod ie s ,   e t c , .  

( v )  Multi-Land Use Areas 

Where a land   a rea   exposed  t o  q u i t e   u n i f o r m   l e v e l s  o f  p ro j ec t :   no i se  
encompasses   more   than   one   l and   use ,   such   as   in te rmjxed   agr ic ,u l tura 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 he  a r e a   w i l l  
be t h a t   o f   t h e  most n o i s e - s e n s i t i v e   l a n d   u s e .  

( c )  Annoyance  and Communi ty  R e a c t i o n   t o  Project  Y O N L ' 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  th.e e n v i r o n -  
menta l   no ise   l eve l  in a r e s i d e n t i a l   a r e a  b u t  does n o t  cause  i t  t o  
exceed Y O N L  55, 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 .  The 
area   remains   compat ib le  w i t h  r e s i d e n t i a l   l a n d  use and  the  judgement 
o f  t h e  impact  o f  t he   no i se   i nc rease   mus t  be made i n  terms  of  annoyance 
a n d  community 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  type  o f  noise   impact  
o n  humans. 
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I t   i s  n o t  p o s s i b l e  t o  s e t  a r i g i d   l i m i t  on  i n t r u d i n g   n o i s e   l e v e l s  
below  which there w i l l  be no annoyance  expressed by the  exposed 
popula t ion   and  no  nega t ive   communi ty   r eac t ion .   Th i s   i s   because  
annoyance  due t o  noise   can  vary  widely  f rom  person t o  person a n d  
even from community t o  community.  Community  reactl'on t o  a n  i n t r u d i n g  
n-ojse  can be i n f l u e n c e d  by :  n a t u r e  and 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  and 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 .  Many o f   t h e s e  
f a c t o r s   c a n n o t  be 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  must be g iven  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 .  Other f a c t o r s ,   s u c h  as l eve l   o f  com- 
m u n i t y   a c t i v i t y  and   prev ious   no ise   exposure ,   have   been   quant i f ied  
and  used t o  improve the  c o r r e l a t f 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  and  community r e a c t i o n  t o  t h e ~ i ~ ' ~  . 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  developed o n  an 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  55 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 the U . S .  E P A  f o r  use 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  accoun t  f o r  community  sen- 
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  annoyance. The c o r r e c t i o n s   a r e  
given . i n  Table  5-3. They 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  community r e a c t i o n  t o  a n y   g r e a t e r  
degree of   accuracy '". 
The c o r r e c t i o n s  o f  Table  5-3 a r e   u s e d   h e r e i n  t o  accoun t  f o r  t h e  
s e n s i t i v i t i e s  of 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 .  The n o i s e  
l e v e l s  thus c o r r e c t e d   a r e   r e f e r r e d  t o  , a s   "no rma l i zed  YONL's". 

The t h r e s h o i d  o f  no ise   impact  due  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 .  i4o community r e a c t i o n  i s  expec ted ,   and  n o  
noise impact  i s  assumed t o  o c c u r ,  i f  the   normal ized  YONL 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  approximate ly  5 d8 l e s s  
than the  Y D N L  t h a t   e x i s t s   i n  t he  absence  o f  t h a t   i n t r u d i n g   n o i s e .  
That  the i n t r u d i n g  n o i s e  be 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  
the  n o i s e   i s   n o t   i d e n t i f i a b l e ,  then t h e r e   i ,  no need t o  c o n s i d e r  
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T A B L E  5-3: 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 S  TO B l i  
A D D E D   T O   Y D N L  OF I N T R U D I N G   P R O J E C T  NOI!iE 
T O   O B T A I N   N O R M A L I Z E D   Y D N L   ( O R I G I N A L   S O U R C E  - 
R E F E R E N C E  79). 
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the  community s e n s i t i v i t y  t o  i t .  For  the purpose o f  t h i s   s t u d y ,  
an 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  be 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 below t h e . e x i s t i n g  YONL wi thou 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  then two c r i t e r i a  by which a n  i n t r u d i n g  no ise   can  be 
j u d g e d  t o  cause  no annoyance t o  t h e  communi ty :  

1. t he  a c t u a l  YONL o f  t he  i n t r u d i n g   n o i s e   i s  10 dB 
or more below the  e x i s t i n g  YONL. 

2. the  normalized YDNL of the  i n t r u d i n g   n o i s e  i s  5 dB 
or more below t h e   e x i s t i n g  YONL. 

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   w i l l   h a v e  
t h e   p o t e n t i a l  t o  cause  annoyance  and the  degree  o f  annoyance   wi l l  
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  YONL. 

The normalized YDNL of  the i n t r u d i n g   n o i s e   c a n  be used t o  p r e d i c t  
the expected  annoyance  as  expressed by the level   of   community 
r e a c t i o n  t o  t he   no i se ;   aga in   based  on t h e   r e s u i t s  o f  t h e  survey  
of j 5  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  shows t h e   l e v e l s  o f  cam- 
m u n i t y   r e a c t f a n  a n d  annoyance  expected t o  r e su l t  from g f v e n  l e v e l s  o f  
normalized YONL f o r   i n t r u d f n g   n o i s e s .  

( d )  Annoyance Due 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  ave rage  
n o i s e   l e v e l   c r i t e r f a .  such a s  normalized YDNL. is n o t   s u f f i c f e n t  
t o  a s s u r e  t he  absence o f  impact  due  t o  annoyance .   In f r equen t ,  
i n t e r m i t t e n t   n o i s e   e v e n t s  may be 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  normal   background  noise   level .  

5 -  1 1  Harford. Kennedy. Wukeiielc itb. 
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F igure   5 -1 :  Cormunity  Reaction to Intcnsive N o i s e s  o f  Many Types Function O f  the 
fllJrtlulizcd Outtloov h y  f l ight 5ot111d Level o f  the In t ruding N o i s e  
( S o u r c e :   R e f e r e n c e  7 9 )  



Such  noises  may i n t e r f e r e  w i t h  speech   communica t ion ,   d i s tu rb   s l eep  
( e i t h e r  by causing  waking  or  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 .  For  the   purpose  o f  s e t t i n g  a 
c r i t e r i o n f o r   s u c h   i n t e r m i t t e n t   n o i s e   l e v e l s ,  the  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  most L 

s i g n i f i c a n t   t y p e   o f   i m p a c t  from s u c h   n o i s e s .  

- 
w 

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  concern  because  they 
may be a c t i v e  d u r i n g  evening  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  warning a n d  s h i f t   s i g n a l s  a n d  p u b l i c  - 

addres s   sys t em  a t   t he   p l an t   and   mine .  Most o f   t h e s e   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  and i n f r e q u e n t l y  (0-3 t imes   pe r   n igh t )   and   w i l l   have  
d u r a t i o n s  i n  t h e  5 t o  30 s range. (The   pub l i c   add res s   sys t ems ,  
h o w e v e r ,   w i l l   l i k e l y   o p e r a t e  much more f r e q u e n t l y  and  hence  will  . 
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  draw the  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  the  concensus 
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 he  e f f e c t s  o f  j e t  .'L 

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 r   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  events 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.ime between  10 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  a n  o u t d o o r  
peak   no ise   l eve l  o f  75 dBA ( 6 0  dBA indoors  w i t h  windows 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  I 

f o r   s i n g l e   n o i s e  events". 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  
for  u rban   and   suburban   r e s iden t i a l   a r eas  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 he  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  described i n   S e c t i o n  5 . 2  c ,  t h e   i n t e r -  
mi t ten 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  be a d j u s t e d  t o  II 

a c c o u n t   f o r  the quasi-cont inuous  background  noise   level   which 
w i l l  ;xist  w i t h  t h e   p r o j e c t .  L 

- 

I 

Ir 
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I n  t y p i c a l   u r b a n  a n d  suburban   a r eas  w i t h  no well 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  the YDNL 50 t o  60 range" ; YDNL 5 5  w i l l  be t aken   a s  the 
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  therl 20  dBA 
a b o v e   t n 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  
ex tended  t o  t he  i n t e r m i t t e n t  p l a n t  and  mine  noises 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 .  where YDNL w i t h  p r o j e c t   i s  55 or l e s s ,  no e v e n i i g  or 
n i g h t t i m e  (7:OO p.m. - T : 3 O  a . m . )   i n t e r m i t t e n t   ( l o i s e  
l e v e l   s h a l l   e x c e e d   t h a t  YONL by more than  20  dB,\ .  

2 .  where 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 ,  no  rvening 
or 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 r e d  
75 dBA. 

(e)   Publ ic   Address   Systems 

P l a n t  and  mine  publ ic   address  ( P . A . )  s y s t ems ,   because  o f  t h e i r  
much more 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 .  
They w i l l   o p e r a t e  day  and 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  
w i l l   c o n t a i n   i n f o r m a t i o n   ( i . e .   s p e e c h )   i t   w i l l   l i k e l y  be more 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  the   peak  noise  
l e v e l s  from the  P . A .  system be 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  by mine o p e r a t i o n s .  One 
excep t ion  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  
which  should be a l ld ib l e  well beyond t h e   p r o j e c t   b o u n d a r i e s .  
However, p i t   b l a s . t i n g   w i l l  be a d a y t i m e   a c t i v i t y  o n l y .  

The most c r i t i c a l   l o c a t i o n   f o r  
southern  boundary  of   Bonaparte  
n o i s e   l e v e l  a t  t h i s   l o c a t i o n  w 

t h e   c o n t r o l  o f  P . A .  n o i s e   i s   t h e  
Reserve 1 .  The s t e a d y   p r o j e c t  

i l l  be e s s e n t i a l l y   t h e  same dur ing  
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the  peak  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  years ( 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 peak 
P . A .  n o i s e   l e v e l   c r i t e r i a  of  1 0  dB below the  r e l a t i v e l y   s t e a d y  
background  noise  d u r i n g  min ing   s t age  6 ( i n  a i l  octave  bands from 
31 .5  a n d  8000  Hz) .   s ign i f icant   annoyance   due  t o  t h e  P . A .  a n d  warn- 
i n g  sys t ems   w i l l  be avoided t h r o u g h o u t  t h e   l i f e  o f  the  mine. O n  
t h i s   b a s i s ,   t h e   c r i t e r i o n  f o r  t h e  mine P . A .  and s igna l   sys t ems  
a t  t h e   s o u t h e r n   e d g e  o f  Bonaparte   Reserve 1 i s   a s   f o l l o w s :  

OCTA.VE B A N 0  C E N T R E  F R E Q U E N C Y  ( H Z )  , 
31.5 63 8K 4K Z K  1 K  500 250 125 

- 

55 20 20 23 34 44 46 48 51 
- 

MAXIMUM A C C E P T A B L E  P E A K  SOUND PRESSURE L E V E L S  
( re :  20 p p a )  

. 
( f )   Impu l s ive   No i se   Sources  

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   b r e a k e r   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  mine 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   b e e n   a c c o u n t e d  
in   computing the  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 he  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   e v e n t s   d o   n p t   c r e a t e  a h a z a r d   t o  t h e  
hea r ing   o f   ne ighbour ing   r e s iden t s .  For t h i s   c r i t e r i a ,  t he  Worker’s  
Compensation  Board o f  B . C .  r egu la t ions   have   been   consu l t ed .  The 
Janua ry  1 ,  1 9 7 8   r e g u l a t i o n s   s t a t e   t h a t   t h e  maximum p e a k  impu l s ive  
s o u n d  p r e s s u r e   l e v e l  t o  which a worker may be.  exposed  (even for 
only  a few events pe r   day )  w i t h o u t  h i s   wea r ing  a h e a r i n g   p r o t e c t i o n  
device i s  1 4 0  dB. Th i s   va lue  has,  t h e r e f o r e ,   b e e n   s e l e c t e d   a s  
t he  maximum p e r m i s s i b l e  p r o j e i 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  property l i n e   f o r   c a s e s  o f  on ly  a few ( l e s s   t h a n   t e n )  
e v e n t s  per day. 
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( 9 )  N o i s e   I m p a c t   o n   W i l d l i f e  

N o i s e   p r o d u c e s   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 , ;  a s  
i t  d o e s   o n   h u m a n s ,   n a m e l y :   h e a r i n g   l o s s ,   m a s k i n g   o f   c o m m u n i c a t i o n  
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 a 7  . The 
m o s t   o b s e r v a b l e   e f f e c t s  seem t o   b e   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   o r   o f  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   n o r m a l  
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 limit movement   and ,   t he re -  
f o r e   a c c e s s   t o   f o o d   o r   s h e l t e r .   B r e e d i n g   h a b i t s   c a n   b e   d i s r u p t e d .  

T h e   d e g r e e   t o   w h i c h   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   b y  
n o i s e   d e p e n d s   v e r y   s t r o n g l y  on  t h e   n a t u r e   o ' f   t h e   n o i s e .  I f  t h e  
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   m o s t   l a r g e  
w i l d   a n i m a l s   s u c h  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   e v e n   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   b o r d e r s   o f   t h e   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   n e a r   a , h e l i p o r t   i n   T e x a s ,   h a v e   b e e n  
o b s e r v e d   t o  go  a 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  23 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   b e   v e r y   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   w e a t h e r ,   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 ' * .   T h e   m o s t   p r o b a b l e  
s o u r c e s  o f  s u c h   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  
a n d   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   m ine .  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  w h i c h  t o  b a s e  
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  T 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   w i s d o m  
i s  t o  assume t h a t   a n i m a l s  will 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   b y  
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  human e x p o s u r e g P .  
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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 he  observed  community 
r e sponse  t o  b l a s t i n g   v i b r a t i o n   v e r s u s   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  measured 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  ques t ion .  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 he   onse t   o f   communi ty   compla in t s   i s  0 . 2 5 4  cm/sec.  ( 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  has ,  t h e r e f o r e ,   b e e n   a d o p t e d   a s  
the c r i t e r i o n  fo 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  should  be 
a p p l i e d   a t  t he  nea res t   occup ied   dwe l l ing .  
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5 . 3  T H E  SPATIAL  VARIATION OF NOISE IMPACT 

The usua l   me thod   o f   r ep resen t ing  the  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  equal  
n o i s e   l e v e l .  S u c h  c o n t o u r s  a re  an e f f e c t i v e  means  of v i s u a l i z a t i o n ,  
however ,   in  the c o n t e x t  o f  t he  present s t u d y ,  they have  cer.:ain 
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  hence   con tour   l oca t ions ,   can  be c a l c u l a t e d  
wi th   reasonable   accuracy   and   modes t   e f for t .   However ,   in  
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 -   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  
and 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 . l i r e s  

’ t he  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 o p o g r a p i y .  

2 .  The p o s i t i o n s  Of 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   l f f e c t e d  
by seeming ly   minor   changes   i n   no i se   sou rce   l eve l .   Thus ,  
a n o i s e   l e v e l  contour  p lo t   conveys  a somewhat  exag- 
ge ra t ed   impress ion  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 so   because   o f   t he   w idesp read  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 h e  Hat  Creek  region, 
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 ro jec t   no i se .   Ra the r   no i se   l eve l s   have   been  
p r e d i c t e d   a t  t he  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  or 
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  
reg ions   have  been e v a l u a t e d  a n d  the 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  and  working  assumptions  have  been  noted.  

f 
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5 .  4 T E M P O R A L  EFFECTS O N  NOISE  IMPACT 

( a )  The V a r i a t i o n  o f  P ro jec t   No i se   Leve l s  w i t h  Time 

The n o i s e   l e v e l s   c r e a t e d  by the  major p ro jec t  a c t i v i t i e s ,   p a r t i c u l a r l y  
c o n s t r u c t i o n   a c t i v i t i e s ,   w i l l   v a r y   f r o m   m i n u t e  t o  minute  a n d  from y e a r  
t o  y e a 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  for  by t h e  concep 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 he  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 long-term v a r i a t i o n  o f  
YDNL a s   t h e  project  p roceeds   w i l l  be q u i t e  minor  o n c e   c o n s t r u c t i o n  
i s  complete  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 he  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 he  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 h e  f o l l o w i n g  three p o i n t s  d u r i n g  the p r o j e c t   h i s t o r y " :  

1 .  t he  f i r s t  y e a r  of  t h e  p ro jec t ,  

2. t he  worst y e a r  o f  the pro jec t  ( h i g h e s t i m p a c t ) ,  

3 .  the l a s t   y e a r   o f  t he  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 o r  each 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  among them a r e   s i g n i f i c a . n t .  

T h a t  i s ,   i f  t he  v a r i a t i o n s   i n   n o i s e   l e v e l s  or i n  exposed   popula t ions  
a r e   l a r g e  compared t o  t he   accu racy   w i th  .which noise   impact  a n d  re- 
cep to r   r e sponse   can  be p r e d i c t e d .  

( 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  Noise  Impact 

The d u r a t i o n   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 -  
d e r a t i , o n  i n  e s t a b l i s h f 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 .  
For  a c t i v i t i e s   l a s t i n g   1 e s 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 h e r e n t  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 .  F o r  example,  
t he  YDNL of  a 6 m o n t h c a c t i v i t y   i s  3 dB 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  month a c t i v i t y .  
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. -. "" 



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  from long-term n o i s e   e x p o s u r e ;  i n  t h e  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  for  sho r t - t e rm  no i se   exposure   such   a s  t h a t  from 
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  
Levels  Document c r i t e r i a  fo 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 the  r e s u l t i n g  community 
r e a c t i o n ,   h o w e v e r ,   t h e   L e v e l s  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 Tab les  5 - 3 ,  i t   i s   s e e n  t h a t  a - 1 0  dB,I 
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 the  community knows 
t h a t  the  n o i s e   i s   n e c e s s a r y  and 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 .  
In   p r iva te   communica t ion  , a U . S .  E P A  r e p r e s e n t a t i ~ 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  be 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  
being  based o n  the a t t i t u d e s   o f  t h e  community  towards  the  project .  

I n  a 1 9 7 7  p u b l i c a t i o n  by t he  U . S .  Nat iona l  Academy o f  S c i e n c e s  
en t i t l ed   “Guide l ines   fo r   P repa r ing   Env i ronmen ta l   Impac t   S t a t emen t s  
o n  Noise” ,   changes   in  t he  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 ~ r a t i o n ” ~ :  

1 .   short-term Temporary  Changes;   exis t  f o r  l e s s  t h a n  6 months.  

2 .  Long-Term  Temporary  Changes; e x i s t   f o r  more than  6 months 
b u t  l e s s   t h a n  10  y e a r s .  

3 .  Permanen t   Changes ;   ex i s t s   fo r  more  than 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  the  shor t - te rm  temporary   change   does  
n o t  r e q u i r e   t h e  same degree  o f  no ise   documenta t ion  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  they  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 .  
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For the   pu rpose  o f  t h i s  s t u d y ,  i n  w h i c h   m o s t   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  any   one   loca t ion  
f o r   o n e   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   b e e n   i n t e r p r e t e d  
a s   f o l l o w s :  

1 .  In the  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'nd 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  be 
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  
the  c a l c u l a t i o n  o f  YONL 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   yea r .  

2 .  In t he  de termina t ion   of   normal ized  Y O 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 dB w i l l   b e   a p p l i e d   f o r  
short- term  and  long-term  temporary  changes i n  t h e   n o i s e  
environment .  This  c o r r e c t i o n  w i l l  on ly  be a p p l i e d  i f  
t h e   n o i s y   p e r i o d  unde r  c o n s i d e r a t i o n  i s  fo l lowed 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 f t e  
c o n s t r u c t l o n ,  not p l a n t  o r  mfne c o n s t r u c t i o n .  
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6 .0  PROJECT  NOISE  IMPACT 

m 
6 . 1  LOCATIONS A N D  CHARACTERISTICS OF NOISE R E C E P T O R S  

( a )  Res iden t i a l   Areas  

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   w h i c h  w i l l  or may be  exposed 
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 ,  no  new r e s i d e n t i a l   a r e a s  
a r e   l i k e l y  t o  be l o c a t e d   i n   p r o j e c t   n o i s e - e x p o s e d   a r e a s  ex1:ept f o r   t h e  
p l a n t  and  mine cons t ruc t ion   camps .  The 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  below  and 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 .  

(i) Bonapar te   Ind ian   Reserves  1 a n d  2 

Bonaparte   Indian  Reserves  1 and 2 l i e   a l o n g  Hi'ghway 1 2  between i t s  
j u n c t i o n s  w i t h  t h e  Hat  Creek Road and  Highway 97 (See   F igu re  6 - 1 )  
and  have  approximate  populat ions o f  30.  a n d  3 5  r e s p e c t i v e l y g z .   R e s e r v e  1 
w i l l  be exposed t o  c o n s t r u c t i o n  and o p e r a t i o n   n o i s e  from bath  the  mine 
and t h e  power p l a n t  and t o  i n c r e a s e d   t r a f f i c   n o i s e  from Hiclhway 1 2 .  
The 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  Reserve 2 w i l l  b e  f r o m  

i n c r e a s e d  Highway 1 2  t r a f f i c .  

Most o f  t h e   r e s i d e n c e s  on t hese   Ind ian  l a n d s  l i e  w i t h i n  a b c u t  150 m 
(500 f t . )  o f  Highway 1 2  a n d  hence   a r e   p re sen t ly   exposed  t o  n o i s e   l e v e i s  
between Y D N L  50 a n d  41 due 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 he   na tu ra l   env i ronmen t .  

6 - 1  Harford.  Kennedy.  Wakefield Ltd, 
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F I G U R E  6 - 2 :  EXISTING ( 1 9 7 6 )  HIGHWAY 1 2  TRAFFIC  NOISE 
LEVELS  (YONL  CONTOURS) O N  BONAPARTE RESER'/E 1 
D U R I N G  1 9 7 8 - 1 9 7 9 .  
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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  community 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  the n o r m a l i z e d   p r o j e c t  YONL's 
for  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 impuls 
from Table  5-3. 

( i i )  Upper  Hat  Creek Val 

Thoseupper Hat  Creek  Valley  ranch 

ve n o i s e   c o n t e n t ,   w e r e   o b t a i n e d  
" 

ey  Ranch  Houses - 
h o u s e   r e s i d e n t s  w h o  remain 

a f t e r  t he  project 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 nea r  the  banks 
o f  t he  c r e e k   w h e r e   t h e   n a t u r a l   n o f 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  running  water  and,  in  summer,  t o  t h e  w i n d  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 h e s e   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 a s  from 32 t o  4 1 ,  s ee   Tab le  3 - 2 ) .  
Most  man-made n o i s e  t o  which t h e   r e s i d e n t s   a r e   e x p o s e d  i s  due t o  
t he i r  own ac t iv i ty .   These   r anch   houses ,   t he re fo re ,   compr i se  a 
qu,iet r u r a l  community  with no prior e x p e r i e n c e  w i t h  i n d u s t r i a l  
n o i s e .  As shown i n  Table  6 - 1 ,  t h e  t o t a l   c o r r e c t i o n  for  
community s e n s i t i v i t y   i s  + 1 5  dB f o r  p l a n t  and mine c o n s t r u c t i o n  
and mine o p e r a t i o n   n o i s e  b u t  i s  +20 'dB f o r  p l a n t   o p e r a t i o n   n o i s e  
because o f  the  l i k e l i h o o d   t h a t  i t  w i l l   con ta in   aud ib le   pu re  
t o n e s .  A s  s t a t e d   i n   T a b l e  5-3, 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  
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  be dec reased  by 5 dB i f   t h e  
r e s i d e n t s   w e r e  given reason 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. 

I 
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.I 

t 
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RESIOENTIAL A R E A  

Bonaparte .Reserve 1 

Upper l l a t  Creek Valleq 
Ranch  Houses 

Thocllpson -Bonaparte 
Confluence 

North  Ashcrof t  
Subdiv is ion 

Along  Iiighway 1 
Western Semi i n  

tiine and Plant  Construct ion 
and  Mine  Operation 

+ 5  t 5  
" 

0 - ,  

Plant Operation 
. M n e  EL Plant  Construction & 

+ 5  4.5 0 .  

0 
" Mine  Operation + l o  t 5  "--------"":,,I Plant Operation + I 0  I t 5  

River  Bottom  Preparation I o   I o  I - 5   + 5  = 0 

PROJECT 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  FOR 

I 

S O U R C E ( S )  OUTDOOR SEASONAL PREVIOUS EXPOSURE 
NOISE 

ATTITUDES W/OUT PROJ. DURATION 
' CoMMUNITY NOISE LEVEL 

- 
I I 

" 

__ . 
" - 
" - 

- 

-~ - 
Water Intake  Construction I o  I o  I - 5  +5 = 0 
" I I 

Punlping Stat ion  Construct io  0 0 - 5  t 5  = 0 

Water Pi,peline  Construction I 0 I t 5  L - 5  t 5  = 0 

Off loading F a c i l i t y  
Operation (Trucking) 

A i rs t r ip   Const ruc t ion  
and Operation 

I , I  
I + 5  
I 

1 I I 

TABLE 6-1: COMMUNITY N O I S E  S E N S I T I V I T Y  CORRECTIONS ( d B )  FOR 
V A R I O U S  RESIOENTIAL A R E A S .  ( S e e   T a b l e  5-3) 
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IMPULSE 

0 

t 5  
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0 

+5 

0 

+5 

0 
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0 

0 

:ORRECTIOf 
TOTAL 

+ l o  

+ 1 5  

+ 1 5  
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0 

+ 5  

0 

+10 

+ 5  

0 t o  t 5  

0 
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( i i i )  Thompson 8onapar te   Conf luence  Area 

There a r e   p r e s e n t l y   e i g h t  homes (hous ing   approximate ly  21 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  Ashcrof t   where   the  
Bonaparte  River f l o w s   i n t o  the Thompson.  :dost o f  t h e s e  homes a r e  
l o c a t e d  w i t h i n  250 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  make- 
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 .  
w i l l ,  t h e r e f o r e ,  be exposed t o  t h e   c o n s t r u c t i o n  and   ope ra t ion   no i se  
o f  t h e s e  two 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 .  

.I The 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  due 
t o  the   nearness   o f   bo th  t he  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  56 was measured  in May 1977 a t  moni- 
t o r i n g  s l t e  5 [about  300 m (1000  f t . )  from t h e  C N R  l i n e ] .  The 
p r e s e n t   n o i s e  env i ronmen t  i s  then more l i k e   t h a t  o f  an   u rban   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  one ( s e e   T a b l e  5-3). Tab le  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  cor rec t ion  v a r i e s  
from 0 t o  +10 d B  depending o n  t he  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  

A r e l a t i v e l y  new subdiv is ion   conta in ing   an   e lementary   and  a secon-  
da ry   s choo l   a s   we l l   a s  a h o s p i t a l   l i e s   a t  t he  n o r t h  end o f  A s h c r o f t  
I t   w i l l  be exposed 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  
days  as  t he  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 .  
However. the ma jo r   no i se   impac t   w i l l  coine, i f  the J & 8 Lumber s i t e  
i n  the  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  for  t h e  equ ipmen t   o f f -  
l o a d i n g   f a c i l i t i e s ,  f rom  the  t rucking  of   equipment  t h r o u g h  t he   sub -  
d i v i s i o n  t o  the  highway.  Although t h e  t r u c k   a c c e s s   r o u t e   h a s  n o t  
y e t  been f i n a l i z e d ,   i t  would 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 i l y ,  
the  o l d  highway which p a s s e s   d i r e c t l y  by the   e l emen ta ry   s choo l  a n d  
t h e   h o s p i t a l   ( s e e   F i g u r e  6 - 3 ) .  
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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   w e r e  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  observed  a t  m o n i t o r i n g   s i t e  5 due t o  
the   p roximi ty   o f  the r a i l w a y   l i n e s  and t h e   i n d u s t r i a l   z o n e * .  A l -  
t h o u g h  n o  t r a f f i c  v.olume d a t a   i s   a v a i l a b l e  for  the  p robab le   access  
road 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 -  
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 he  t y p e  a 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 suburban  community  located a t  v a r y i n g  d i s -  
t a n c e s  from l i g h t   i n d u s t r i a l  and t r a n 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 prior 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 ;   i . e .  9 t o  + 5  dB 
( s e e   T a b l e  6-.1!. 

- - 

( v )  Residences  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 H i g h -  
way 1 ,  e a s t  o f  t h e  Cache   Creek   v i l l age   boundary ,   t he   f a rmers ,  
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  g e s t e r n  end o f  t h e  
Seml in   Val ley   wi l l  be exposed 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 ,  be ing   roughly  L d n  60 a t .  150 m, (160  f t . )  
from the  highway**.  Since the  area  would  have had l i t t l e  p r ior  
exposure 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  would be 0 dB. 

The i n d u s t r i a l  tone has   been   recent ly   purchased  by t h e   p r o v i n c i a l  
government and p r e s e n t l y  i s  l a rge ly   undeve loped .  

** This f i g u r e  was o b t a i n e d  by  u s ing  t h e  Summer 1976 t r a f f i c  
volumes  a t ,Savonna  provided by St rong   Hal l  & A s s o c i a t e s  i n  

c t h e  CMHC model f o r  road  and r a i l   n o i s e .   ( S e e   R e f e r e n c e  2 & 2 4 >  

6 - 4  Harford. Kennedy.  Wckefield Ltd 

~. . 



( v i )  P a v i l i o n  I n d i a n  Reserves  3 ,  3A and 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  f r o m  2 . 5  k m .  
( 1 . 6   m i l e s )  t o  8 .8  k m .  ( 5 . 5  m i l e s )   n o r t h - w e s t  o f  the  j u n c t i o n  
w i t h  t h e  H a t  Creek Road .  ( S e e   f i g u r e   6 - 1 ) .  The t o t a l  popula-  
t i o n  of  t he  t h r e e   r e s e r v e s   i n   1 9 7 3  was 1 2 5 9 3 .  The d i s t r i b u t i o n  
o f  occup ied   dwe l l ings   ove r  t he  r e s e r v e s  i s  n o t  known, b u t  a s  a t  
Bonaparte   Reserves  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 h e   n o i s e   s h i e l d i n g   p r o v i d e d  by i i 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 the p r o j e c t .  
T r a f f i c   a l o n g  Highway 1 2  pas t  t h e s e   r e s e r v e s  i s  n o t  expec ted  
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 c l n  
s u p p l i e s  and  workers   wil l   predominant ly  enter  t h e   s t u d y   a r e a  from 
t h e   e a s t .  

( b )  Graz ing  Lands 

In   Sec t ion  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 C l N L  65. 
Under  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  no s o u n d   a t t e n u a t i o n  due  t o  w i n d ,  
t he   a r eas   w i th in   wh ich   t he  pro jec 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  rim a n d  t o  w i t h i n  390 m ( 1 2 8 0 f t . )  and 1 2 0 0  m ( 4 0 0 0  f t . )  
from the 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 round   t he   mine   p i t   r im   i s   l a rge ly  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 and  whi le   the  a rea   a round  t h e  Harry  Lake p l a n t  s i t e   i s  a t  more 
t h a n  1370 m ( 4 , 5 0 0  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  
of 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   a s  p o o r  q u a l i t y .  
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( c )   Agr i cu l tu ra l   Lands  

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  ag r i cu l tu ra l   l and   u se   has   been  
s e t   a t   L e q ( 2 4 )  70 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  
co r re sponds   t o  Y D H L  7 6 .  A t  p r e s e n t ,   t h e r e   a r e  no a g r i c u l t u r a l   l a n d s  
which 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 ,   poss ib le  b u t  n o t   p r o b a b l e   t h a t  some o f  the  small  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 which   p ro j ec t   no i se  l e v e l s  may approach 
Y O N L  7 6  w i l l  be cons ide red  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  use. 

( d ) .  Ui lde rness  and Recreat ional   Lands 

L i t t l e   o f   t h e   l a n d  i n  the Hat   Creek  Val ley  region  could 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 he  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 .  However, 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  g* .  These a r e  
presented  below  and the  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  
each. i s  d i s c u s s e d .  

- . ." 
( i )  k4arble Canyon Provi 'ncial   Park 

Located on  Highway 12  6 . 4  km.  ( 4  miles) no r th -wes t  o f  the   Hat  
Creek   junc t ion ,   Marble  Canyon Provincial   Park  provides   camping 
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  
of   mine   and   p lan t   no ise   and   the  t r a f f i c  o n  Highway 1 2  t o  t h e  e a s t  
of  Hat  Creek i s  not   expec ted  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 the  
p r o j e c t .   T h e r e f o r e ,  no noise   impact  i s  p r e d i c t e d .  

( 1 1 )  Pavi l ion   Ind ian   Reserves  3 ,  3A and 4 

I t  i s  n o t  known t o   w h a t   e x t e n t   t h e   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 ance   f rom  the   mine   and   p l an 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 any   no ise  from 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 ,  mobila   equip-  
ment   noise  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 3 s e r v e s  
s o  t h a t  some envi ronmenta l   degrada t ion   Wi l l   Occur .  

- 

( i i i )  McLean Lake Indian   Reserve  

The i4cLean Lake  Indian  Reserve i s  l o c a t e d   o v e r  6 . 4  k m .  ( 4  m i l e s )  
due e a s t  o f  the  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  mine   no i se   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 .  However, 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   s o u t h e r n   e d g e  o f  the  r e s e r v e  s o  t h a t  ro . ld  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 . 2  e n v i -  
r o n m e n t a l   n o i s e   l e v e l s  over the s o u t h e r n   p o r t i o n  o f  the  r ' z se rve .  
The impact  o f  t h i s   n o i s e  may be o f f s e t  somewhat by the   iml~roved  
a c c e s s  t o  t he  r e s e r v e .  

( i v )  Future   Campsi te  

The p r o v i n c i a l   F o r e s 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  the  Cornwall   Summit ,   about  1 . 6  k m .  ( 1  m i l e )  n o r t h  o f  
Oregon  Jack  Road. The n e a r e s t   p r o j e c t   f a c i l i t y  'would be the  
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 ,  abou t  8 k m .  ( 5  m i l e s )  
t o  t he  n o r t h - e a s 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 .  

( v )  The C l e a r  Range 

Scen ic  h i k i n g  and r i d i n g  t r a i l s  e x i s t   o v e r   t h e   c r e s t s  o f  Y t .  
B l u s t r y ,   C a i r n   P e a k ,  Moore Peak,  and C h i p u i n  M t n .  which form 
the  h e i g h t  of  l and  t o  the   wes t  o f  t h e  Hat  Creek  Valley.  Because 
o f   t h e   u n o b s t r u c t e d   s i t e l i n e s  from the  mountain  peaks down i n t o  
the   Hat   Creek  Val ley,  t he  mine 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 over 6 . 4  k m .  ( 4  m i l e s )  away. 
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6 . 2  NOISE IMPACT OF FIRST YEAR OF PROJECT ( P E A K  CONSTRUCTION NOISE) 

The f i r s t   y e a r  o f  t he  p r o j e c t   i s   c o n s i d e r e d  t o  be the  1978-1979 
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 pos tponed ,   t he  
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 ema in   a s   i nd ica t ed  
on In t eg   Ebasco ' s   Ju ly   7 ,   1977   cons t ruc t ion   s chedu le  a n d  B . C .  Hydro 's  
master   schedule   of   the   Hat   Creek  Thermal   Project .  

Some of  t he  o f f s i t e   f a c i l i t i e s  w i l l  no t  be  s t a r t e d  u n t i l  , a f t e r  1979. 
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  t he  p l a n t  a n d  mine. T h e r e f o r e ,  fo r  e a c h   o f f s i t e   f a c i l i t y .  t he  
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  w h i c h  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 he  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 l v i t i e s  
l a s t i n g  more t h i n  one 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  1 eve1 s . 

( a )   S i t e  and  Environs 

The t o t a l   n o i s e   l e v e l s   i n  the a r e a  o f  t h e  p l a n t  and  mine s i t e s  and 
t h e i r   e n v i r o n s  w i l l  i n   g e n e r a l  be comprised o f  c o n t r i b u t i o n s  from 
s e v e r a l   d i 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  pro jec t ,  these a c t i v i t i e s  wi 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 mouth p r e p a r a t i o n   ( f l 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  on Highway 1 2 .  
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The n o i s e   l e v e l s  t o  be gene ra t ed  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  described in   Sec t ion  4 . 2 .  The c o n t r i b u t i o n  c 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 apply ing   the   sound  propagat ion  model o f  S e c t i o n  
4 . 1  f .  The v a r i o u s   c o n t r i b u t i o n s   w e r e   t h e n   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  
YONL's and 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  
presented  below.  

(1 )   Bonapa 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  the   wes te rn   end   of   Eonapar te   Reserve  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  b y  t h e   n o i s e   o f   e a r t h -  
moving  equipment  engaged i n  f i l l i n g   i n   t h e  Nor th  Val ley  Dump. Pro- 
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 l :  highway 
o v e r   a l l  b u t  the   wes te rn   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  becomes 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   e d g e .   T h e s e  
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   f r o m  Y D N L  6 2  a t   t h e   s o u t h - w e s t   c o r n e r  
o f  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  over   Reserve 1 i s  shown i n  F igu re  6 - 4 .  By adding 
t h e   e x i s t i n g  Y D N L  con tour   va lues   o f   F igu re  6 - 2  t o  t h o s e  o f  F igure  
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 .   T h e s e   a r e  shown i n  Figure  6 . 5 .  

A: Land Use I n c o m p a t i b i l i t y  
c 

I 

.* 

R e s i d e n t i a l  Land 

The areas   o f   Reserve  1 i n  which  the  combined 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  will  be  conside-ed  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 i n  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  occupied  house  ( four  t o  s i x   p e o p l e )  
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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  
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 )  
ON BONAPARTE R E S E R V E  1 D U R I N G  1 9 7 8 - 7 9 .  

H A R F O R O ,   K E N N E D Y ,   U A K E F I E L O  LTO. 

t 



p 
! ! 
I 
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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  on t h e  
i d e n t i f i c a t i o n  o f  from f i v e  t o  seven  occupied  houses  o n  Reserve 1 
by v i sua l   i n spec t ion   i n   1977   and  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  Reserve 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 ) .  

Grazinq Land 

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  much of  Reserve 1 ,  b u t  
s i n c e   t h e  maximum combined  noise   level  on t h e   r e s e r v e   ( s e e   F i g u r e  
6 - 5 )  w i l l  n o t  exceed Y O N L  6 5 ,  none o f  t h e   r e s e r v e   l a n d  w i l l  be 
made incompa t ib l e  w i t h  g r a z i n g .  

8 .  Annoyance  and C o m m u n i t y  Reac t ion  

Average  Noise Levels . 

The normalized YONL's t o  be expec ted  o n  Reserve 1 a r e   o b t a i n e d  
by 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  + l o  dB ( s e e   T a b l e  6 - 1 )  
t o  a l l   p r o j e c t  Y D N L  c o n t o u r s   i n   F i g u r e  6 - 4  which f a l l  w i t h i n  t h e  
r e se rve   boundar i e s .  The normalized YDNL's o f  t h e  i n t r u d i n g  
no i se   i n   Rese rve  1 w i l l   t h e n  be seen  t o  vary from 7 2  t o  45 d B .  
By r e f e r r i n g  t o  Figure  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  community 
r eac t ion   shou ld   va ry  from " t h r e a t e s  o f  l e g a l   a c t i o n "  t o  "no  
r eac t ion"   ove r   t h i s   r ange   o f   no rma l i zed  YDNL's. However,  because 
o f  the  low p o p u l a t i o n   d e n s i t y  b u t  p robab le  h i g h  community  cohesive- 
ness o f  t he  r e s e r v e ,   r e s i d e n t s ,  a cont inuous   range  o f  r e a c t i o n s  
cannot  be expec ted .  T h e  r e s i d e n t s  w i l l  l i k e l y   r e a c t  as a g r o u p  

f a l l   c l o s e r  t o  t h e  upper end o f  t h e   p r e d i c t e d   r a n g e .  
. a n d  t he  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   w i l l   l i k e l y  
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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  the  
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  warning 
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  
the  dayt ime so  t h a t   t h e   c r i t e r i a   a d o p t e d  for  e v a l u a t i n g   t h e   m a j o r  
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 e e   S e c t i o n  
5 . 2  d l ,  d o  n o t  apply .   However ,   reasonable   measures   shoJ ld  be 
taken  t o  minimize the  impact  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  and 
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 mon i to red   ( s ee   Sec t ion  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 .  Land  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  reach  Reserve 2 w i l l  be .:he 
t r a f f i c  noise from 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 on 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  YONL's a long  
Highway 1 2  w i l l  be on ly  1 . 5  dB. By a d d i n g   t h i s  1 . 5  dB t o  t he  
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 r ;   seen 
t h a t  the  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 O N L  5 5 )  
w i l l  be exceeded   on ly   ve ry r2a r   t he   edge   o f  t he  h ighway .   P re sen t ly ,  
Y U N L  5 5  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  h i g h w 2 . y .  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  about  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  no dwel l ings   wi t ,h in  2 7  m 
( 9 0  f t . )  of  the  highway. 

B. Annoyance  and  Community  Reaction 

The i n c r e a s e   i n  YONL of  1.5 dB 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  of  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  
wi th  t r a f f i c  n o i s e ,  the  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  fo r  
t h i s   s i t u a t i o n  is +5 d B .  The maximum normal ized  Y D N L  o n  Reserve 2 
i s  then l e s s   t h a n  5 5  dB a n d  hence ,   acco rd ing  t o  F igu re  5 - . 1 ,  n o  
community 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  Valley  Ranches 

A s  of  March 1978 ,   t he re   were   on ly   f i ve   occup ied   r anch   houses   i n  
t h e   H a t   C r e e k   V a l l e y   t h a t   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   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  
dwe l l ings  a r e  shown i n  Figure 6-6 and t h e y  a r e   l i s t e d  i n  Table  6 - 2  
accord ing   to   occupant   and   d i s tance   f rom  the   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  Table  6-2 fo r  each   house   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 O N L ,  t h e  p r e d i c t e d   p r o j e c t  YONL 2 n d  normalized 
YUNL ( o b t a i n e d  by adding  15 dB t o   t h e   p r e d i c t e d  Y O N L )  and   the  
combined YUNL 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 r e e   l o c a t i o n s  
w i l S  be n o r t h   v a l l e y  dump 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 he  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  community r e a c t i o n   t o   p r o j e c t   n o i s e  i s  given i n  the  f i n a l  
column of  Tab le  6-2 ;  these r eac t ions   were   ob ta ined   f rom Figure 5 - 1  
and  were  based on the  a s s u m p t i o n   t h a t  t he  r e s i d e n t s   o f   e a c h   r a n g e  
w i l l  respond  independent ly .  If.,  h o w e v e r ,   t h e   r e s i d e n 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 level  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 i g h  end  of t he  r a n g e   o f   i n d i v i d u a l   r e a c t i o n s   o f  
Table  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 

Since  none o f  the  combined YDNL's o f   Tab le  6-2 exceed   t he  5 5  d8 
c r i t e r i a ,   a l l   b a t   C r e e k   V a l i 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  be 
compat ib le  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  
of  t he  mine  mouth f a c i l i t i e s .  

M 

*c 

Gratinq Land 

The c a t t l e - g r a z i n g   c r ! t e r i a  o f  Y D N L  65 w i l l  on ly  be exceeded 
w i t h i n  about   150 m (500 f t . )  and 7 5  m (250 f t . )  o f  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 he  n o r t h   v a l l e y  d u m p  and   access   road ,   respec-  
t i v e l y .  These incompat ib le   a reas   can   be   seen  i n  F igu re  6-5 .  I 
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__ 
r\NCIi 
OUSE 
__ 

1 

2 

3. 

4 

5 

__ 

OCCUPANT 

Ed  Lehman 

M. S a u l t e  

I k e  Lehman 

A .  P a r k e  

0. R i d l a r  
( B a l d w i n )  

HIGHWAY 12 JUNCTION 
D I S T A N C E  FROM 

111 ( f t . )  

3.650  (12,000) 

4.900  (16.000) 

4.900 

I3 a 540 

(16 ,000)  

(28,000) 

9.760  (32,000) 

E X I S T I N G  
YDNL 

35 - 4 0  

35  - 4 0  

35 - 40 

35 - 4 0  

35 - 4 0  

PROJEC 
YONL 

46 

41 

4 1  

32 

30  

COMBII iEL 
Y DNL 

46 - 47 

42 - 43. 

42 - 43. 

37 - 40. 

36 - 4 0  

- 
I P  

" 

5 

5 

5 

- 

NORMALIZED 
R O J E C T  YON1 
( + 1 5  dB) 

61  

56  

56 

47 

45 

TABLE 6-2 :  N O I S E  LEVELS A T  HAT CREEK VALLEY RANCH 

AND EXPECTED R E A C T I O N S  OF RESIDENTS. 
HOUSES I N  FIRST YEAR OF PROJECT (1978-1979)  

.- 

EXPECTED 
R E S l O E N T  
R E A C T I O N  

" 

S p o r a d i c  

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

c o m p l a i n t s  

t '  

No r e a c t i o n  

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

No r e 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  

No r e a c t i o n  

No r e a c t i o n  



F I G U R E  6-6: O C C U P I E D   U P P E R   H A T   C R E E K   V A L L E Y   X A N C H  
HOUSES  AS OF NARCH 1 9 7 8  
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Ranch f e n c i n g   w i l l   b e   t y p i c a l l y   i n s t a l l e d   w i t h i n  5 0  t o  100 m 
( 1 6 0  t o  330  f t . )  o f  t h e ' p i t  and 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 q " a .  

8 .  Annoyance  and Community Reac t ion  

Average Noise Levels  

As shown i n  Tab le  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   r a n c h e r s   t o  
f i r s t  y e a r  p r o j e c t  noise shou ld   r ange   f rom  none   a t  t h e  two  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 widespread   compla in ts  ,it t h e  
t h r e e  l o c a t i o n s  nearest t h e  pro jec t .  Again,   because o f  t i l e  small  
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 , / e n e s s  
i t  i s  r e a s o n a b l e  t o  expec t  them t o  a c t   c o l l e c t i v e l y  and for t h a t  

. r e a c t i o n   t o  b e   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 -  
dences .  

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

The comments made i n  Sec t ion   6 .2  a ( i )  B above  regarding  F!eserve 
1 a p p l y  here a l s o .  

( i v )   T rachy te  H i l l s  

During 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  
exceed the  g r a z i n g  land   use  c r i t e r i a  o f  Y O N L  65 u p  t o  a  maximum 
of  about  210 m ( 7 0 0  f t . )  beyond t h e  p l a n t   p r o p e r t y   l i n e s   ( s e e  
FiGure  4-2).   In subsequent  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  the  1400 m (4600 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  roughly  10% 
h i g h   q u a l i t y  and 90% low q u a l i t y " .  Therefore ,  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 Cooling  Water S u p p l y  Sys tem  Cons t ruc t ion  

The several   components   of   the  make-up coo l ing   wa te r   supp ly   sys t em 
w i l l ,  i n  t h e  main,   not  be c o n s t r u c t e d   c o n c u r r e n t l y :  

I .  .River B o t t o m  P r e p a r a t i o n  - November 1978 t o  Apri l   1979,  

2 .  Water   In take   Cons t ruc t ion  - 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  - Apr i l  1981 t o  Apr i l   1982,  

4 .  P i p e l i n e   C o n s t r u c t i o n  - April   1981 t o  November 1981. 

Only d u r i n g  t he  month  of A p r i l  1981 w i  
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  
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  
pendent ly   f rom  the  others.  

17 t h e  v a r i o u s   c o n s t r u c t i o n  
Conf luence   ove r l ap  i n  t ime.  
has  been  Considered i n d e -  

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  taken t o  min i -  
mize the  impact  o f  the  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  
concluded t h a t  t he 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  
ac t iv i t i e s   have   been   cons ide red   a s   t empora ry   sou rces  o f  ‘no i se   impac t s  
and  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  each  case as was p r o p o s e d   i n ’ S e c t i o n  5 . 4  b. 

A .  River Bot tom  Prepara t ion  

Figure  6-7  shows the  p r o p o s e d   l o c a t i o n s  o f  t h e  var ious  components  
o f  the   water   supply   sys tem  near  t h e  conf luence   o f   t he  Thompson  
and i o n a p a r t e   R i v e r s  96. I t   a l s o  shows the 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  a n  
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FJGURE 6-7: EXISTING (1976) TRAIN-NOISE  DOMINATED YDNL'S  IN 

THOMPSON RIVERS. 
RESIDENTIAL AREA AT CONFLUENCE OF BONAPARTE AND 



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  for  the r i v e r s i d e   w a t e r   s u p p l y  
system 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  
t hen   cons ide red  t o  vary from 1 5 0  m (500  i t . )  t o  425 ( l 4 O o  f t * )  

Neg lec t ing  any s h i e l d i n g   t h a t  may be provided by t h e  r iver  bank, 
the n o i s e   l e v e l  from t h i s   s e v e n  month 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 O N L  56 a t  the e a s t e r n e d g e   o f  the r e s i d e n t i a l   a r e a  t o  Y U N L  
46 a t  t he  western  edge.  

Land Use Incompat ib i  1 i t y  

aa'sed 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 O N  56 measured a t  mon i to r ing  
S i t e  5 and o n  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  from 
the two nea rby   r a i lways ,  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  YONL 6 2  t o  5 5 .  This   range  
o f  t r a i n   n o i s e   l e v e l s  was confirmed by inser t ing the  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  from 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 f s e  model (Refe rence  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 t   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  
land  use  over   most  o f  t h e  a rea   conce rn .  By a d d i n g   t h e s e   e x i s t i n g  
no i se   l eve l   ex t r emes  t o  t he  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  
ex t remes  o f  Y O N L  56 and 46 r e s p e c t i v e l y ,   i t  is 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  ra.nge from approximate ly  Y O N L  63 t o  5 5 .  
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  less so t h a t   t h e   c o m p a t i b i l i t y   o f  the  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 a n d  Communi ty  Reac t ion  

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 the  present l e v e l s   f r o m   t r a i n   t r a f f i c  b u t  n o t  so f a r  below 
a s   t o  be  i n a u d i b l e  and they w i l l  c o n t r o l  the daytime  background 
noise 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 addres sed .  From Table   6 -1 ,  the  t o t a l  community 
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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 d B .   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 O f I L ' s  will r a n g e   f r o m  5 6  t o  46 .  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  YDNL 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   B 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 6 7  t o  58 as  shown 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  one 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 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 ,  + 5  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  70 t o  59  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 6-0: WKE-UP COOLING WATER INTAKE  CONSTRUCTION:  COMDINEO, 
WITII-PROJECT  YDNL  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   s h o w n   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  90 m ( 3 0 0  f t . )   t o  2 7 0  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  YONL 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  YONL will t h e n   v a r ' y   f r o m  
70 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 r 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 l i t y  
J 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   s t a t i o n  1 ,  
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   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   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 i d e n t i a l   l a n d  
u s e  will i n c r e a s e   b y   f r o m  5 t o  8 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  

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  57 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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FIGURE 6-9: OOOSTER PUMPING STATION 1 CONSTRUCTION:  COMBINED, WITII- 
PROJECT YDNL  CONTOURS. 
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0 .  Boos ter  Pumping S t a t i o n  2 

The second   boos t e r  pumping s t a t i o n   i s  t o  be l o c a t e d  i n  a range  
a r e a  o f  the  Cornwall   Hi l ls   above  Boston F l a t s .  The c o n s t r u c t i o n  
n o i s e   l e v e l s  a re  c ,ons idered  t o  be the  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  
i s  Y D N L  65  or  l e s s .   N e g l e c t i n g  the 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  
required*,YUNL 6 5  w i l l  be exceeded   for   roughly   150  m ( 5 0 0  f t . )  
around 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 .  Assuming a n  a c t i v e   ' c o n s t r u c -  
t i on   zone   o f  150 m ( 5 0 0  f t . )  i n  r a d i u s ,  t h e  t o t a l   a r e a   a l i e n a t e d  
f rom  graz ing  d u r i n g  pumping s t a t i o n   c o n s t r u c t i o n  w i l l  be ' l ess  
than  0 . 3  h . 2  ( 0 . 1 2  s q u a r e   m i l e ) .   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  ,year i t  i s  n o t  c o n s i d e r e d   t o  be a s i g n i f i c a n t  
impact  o n  g raz ing   l and   u se .  

E .  Wate r   P ipe l ine   Cons t ruc t ion  

I t  i s  p r o p o s e d   t h a t   t h e   w a t e r   p i p e l i n e  be layed  a t  a r a t e  of 6 1 0  
m/day (2000  f t . / d a y )  so t h a t  t he  2 3  km ( 1 4  m i l e s )  o f  pipe   can  be 
completed w i t h i n  the  8 m o n t h  pe r iod  now a 1 1 0 t e d ~ ~ .  The a c t i v e  
c o n s t r u c t i o n  z o n e  be ing   approx ima te ly  0 . 4  !a ( 0 . 2 5  m i l e )  i n  l e n g t h ,  
w i l l   t hen   pas s  a g iven   po in t   in   l ess   than   one   day  a n d  w i l l  be 
w i t h i n  a u d i b l e  range  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.  

Over t he  length   o f  t he  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 o n  four  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  
the  Thompson-Bonaparte   confluence,   the  Nor th  A s h c r o f t   s u b d i v i s i o n ,  
t he  Cornwa l l   H i l l s   g raz ing   l ands  a n d  t h e  McLean Indian   Reserve .  

~ 

* The t y p e  a n d  a m o u n t  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  k n o w n  
a t  t he  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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Thompson-Bonaparte  Residential  Area 

The major   exposure  of   the   Thompson-Bonaparte   res ident ia l   area 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   w i l l   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  be tween  the   water   in take  a n d  pumping s t a t i o n  1 .  
The 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 )  w i l l  be on ly   abou t  6 0  m 
(200  f t . )  f rom  the   p ipe l ine   rou te  a n d  w i l l  be  exposed t o  Y D N L  58.  
The m o s t   d i s t a n c e   r e s i d e n c e s   w i l l  be  exposed t o  Y O N L  5 1 .  However, 
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  pumping s t a t i o n  1 u i l l ,   a s  was shown 
in   Sec t ion   above ,   r e su l t   i n   combined   no i se   l eve l s   r ang ing  from 
Y O N L  7 0  t o  63 a long   t he   ea s t e rn   edge  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   w i l l  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  shown i n  F igu re  6-9. Likewise  community  reaction  over 
t h e   y e a r  i n  

D u r i n g  t h e  
d i r e c t l y  ad 
l e v e l s   w i l l  
12 or 13 dB 
t r a i n   t r a f f  ' i  

quest ion  would n o t  be expec ted  t o  i n c r e a s e   s i g n i f i c a n t l y .  

ew days when 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   w i l l  be 
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 i s e  
range  from Ldn75  t o  68. These   l eve l s   w i l l   t hen  be 
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  by  
c and   hence ,   cou ld   r e su l t  i n  some s h o r t   t e r m  communi.ty 

a c t i o n   i n   a d d i t i o n  t o  any ac t ion   be ing   t aken   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 .  

Nor th   Ashcrof t   Subdiv is ion  

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  
end  of   Ashcroft   wi l l   vary  f rom Y D N L  54 a t  t he   no r the rn   edge  t o  41 
a long   t he  Thompson R i v e r   s i d e .  The p r o j e c t   n o i s e   w i l l ,   t h e r i 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  from a n  e s t i m a t e d  
Y O N L  50 t o  56 t o  50 t o  5 8 .  The l a n d   u s e   i n c o m p a t i b i l i t y   w i l l ,  
t h e r e f o r e ,  be inc reased  by a maximum o f  2 d B .  
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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  .:he P ipe-  
l i n e   r o u t e   a r e   w e l l  removed  from t h e   i n d u s t r i a l   a r e a   a n d   r i l i l w a y  
l i n e s   n e a r   t h e  thompson  River ,   they   a re   cons idered  t o  p r e s e n t l y  
have   t he   background   no i se   l eve l   o f  a normal  suburban  community. 
They a l s o   h a v e  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  projf!ct  
n o i s e .   R e f e r e n c e  t o  Table  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  
community s e n s i t i v i t y   c o r r e c t i o n  i s + 5  d B .  The n o r m a l i z e d   p r o j e c t  
Y D N L ' s  w i l l  then vary  from 59 t o  4 6  f r o m   t h e   n o r t h e r n   t o   t i l 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  " n  
Figure  5-1,  i t  i s  s e e n   t h a t   t h e  community r eac t ion   can   be  
expec ted  t o  be l i m i t e d   t o  the sporad ic   compla in t s   and  no r t !act ion 
c a t e g o r i e s .  

Cornwall H i l l s  Grazing  Areas  

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 raz ing  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   w h 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  the  a r e a  w i t h i n  which the  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  used.  
The r e g i o n  w i t h i n  which t h e  p r o j e c t  La, w i l l  exceed  65 dB [see 
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  4 5 0  m (1500 f t . )  
on e a c h   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 and  900 m (3000 f t . )  wide 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/day (2000 f t . / d a y ) .   C o n s i d e r i n g   t h a t  t he  Cornwall  
H i l l s  a r e a   i s   e s s e n t i a l l y   o p e n   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 Indian   Reserve  

The McLean Lake Ind ian  Reserve i s   u s 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  
by n a t i v e   p e o p l e .  The p i p e l i n e  is t o  be l o c a t e d   p a r a l l e l  t o  a n d  
about  2 1 0  m ( 7 0 0  f t . )  f rom  the  southern  boundary o f  t h e   r e s e r v e .  
The southern boundary i s  2 . 2  km. ( 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  pass  by 
the  r e s e r v e .  

Again,   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  
t he   days  when the  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 ,  
t h a t  a 250 m (800 f t . )  s t r i p  a long  the south  edge o f  t h e  
Q i l l  be incompa t ib l e  w i t h  g r a z i n g  f o r  l ess  than a week a 

6 5  for  
i t   i s  seen  

r e s e r v e  
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  
on ly  1 2 %  of  t h e  t o t a l   a r e a  o f  t h e  McClean  Lake  and the  a d j a c e n t  
Grass l ands   Rese rves ,  t h e  impact 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   c o n s i d e r e d   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 Lake  Reserve  for  
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  two 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   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  t h e   r e s e r v e   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  any   major   recrea-  
t i o n a l  o r  s o c i a l   e v e n t s .  

( i i )  Airstrip 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 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 ,  
1 4  km. (8.75 miles)’  s o u t h  o f  Cache  Creek  near Highway 1 and S i t e  
C .  4 km. (2 .5   mi les )   eas t   o f   Cache   Creek  o n  Highway 1 .  S i t e  4 i s  
l o c a t e d  on g r a z i n g   l a n d  w i t h  no 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 anch   bu i ld ings   on ly  300 m ( 1 0 0 0   f t . )  from the  wes tern  end o f  t h e  
runway. A i r s t r i p   c o n s t r u c t i o n  is scheduled  from April 1979 t o  
April  1980  and r i l l   c o n s i s t s  o f  two phases :   excavat ion   and   base  
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c o u r s e   ( a b o u t  8 months)   and  paving  (about  4 m o n t h s ) .   N o i s e   l e v e l s  
f rom  the  two phases  o f  construct ion  have  been  combined t c  g i v e   t h e  
t o t a l  Y O N L  f o r  t he  f u l l  1 2  mon ths   o f   cons t ruc ton .  

A .  S i t e  A 

Land Use I n c o m p a t i b i l i t y  

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  then  Y O N L  65 .  
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  abou t  
1.50 m ( 500 f t . )  on 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  
wh ich   w i l l  be made i n c o m p a t i b l e  w i t h  g raz ing   fo r   t he   12 -mon th  
c o n s t r u c t i o n   p e r i a d   w i l l  be 0 . 6  km.* ( 0 . 2 3  s q u a r e   m i l e s ) .  

3 .  S t t e  C 

Land Use I n c o m p a t i b i l 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   n o i s e   c a n   i m p a c t  two l a n d   u s e s ,  
a g r i c u l t u r a l  and  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   u s e   n o i s e   c r i ' t e r i o n   o f  L e q ( 2 4 )  70 w i l l  be 
exceeded w i t h i n  abou t  53  m ( 1 7 5  f t . )  o f  t h e   e d g e s   o f   t h e   , i c t i v e  
cons t ruc t ion   zone   wh ich   i s   t aken  t o  be  100 m (330  f t . )  wide ( s e e  
Figure  6 - 9 A ) .  N o i s e   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  1 1  
be approximate ly  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   z o n e ,   a t   l e a s t  
on the  s o u t h   s i d e   o f  the  a i r s t r i p ,  a p o t e n t i a l  f o r  no i se   "mpac t  

P 
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e x i s t s .  I t  i s  n o t  k n o w n  how  much time a fa rmer  may spend i n  t h i s  
zone  during the  one 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 .   i o w e v e r ,  
based 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 hours  for  t he  e n t i r e   y e a r  W O J l d  be 
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  l o s s   h a z a r d .  

The n e a r e s t   r a n c h  b u i l d i n g s  t o  S i t e  C a r e  a b o u t  300 m (1300 f t . )  
west  o f  t n e   a i r s t r i p   a n d  tney w i l l  be exposed t o  c o n s t r u z t i o n  
n o i s e   l e v e l s  o f  Y9NL 5 4 .  However ,   t he   r e s iden t s  o f  t h i s   r a n c h  
are  p resen t ly   exposed  t o  Highway  l ' t r a f f i c   n o i s e   l e v e l s  b~f  from 
Yl)iqL 6 0  t o  4 d .  The re fo re ,   depend ing  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   r a n c h   h o u s e ,   t h e s e   r e s i d e n t s  may or may n o t  a l r e a d y  ;le exposed 
t o  p e r m a n e n t   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  use 
( i . e .  YUNL ' 5 5 ) .  

The c o m b i n e d   n o i 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  w i l l  r ange  
from YONL 61 t o  5 5  from the  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  from Highway 1 .  T h e r e f o r e ,  the  po ten t i a l   ex i s - : s  fo 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 previously  compa. ; ible  
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  or n o t  t h i s  b r i l l  
occur   aepends 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  present ly  o c c u p i e d   r e s i d e n c e s .   T n e . a r e a  o f  r e s . ' d e n t i a l  
l a n d  use 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 igu re  6 - 9 A .  
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Annoyance a n d  Publ ic   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  
not  high  enough t o  r e n d e 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   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  since the r a n c h   r e s i d e n t s  w i l l  have had no  p r i o r  
exper ience   wi th  t he  i n t r u d i n g  n o i s e ,  t he  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  
i s  0 dB.  Normalized project Y O N L  w i l l  then be 54 + 0 = 54 dB.  
F igu re  5-1 then shows t h a t  the no r e a c t i o n   i s   e x p e c t e d  from 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 dea l ing   w i th  o n l y  
one o r  two r e s i d e n c e s ,  the  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  natures a n d  a t t i t u d e s  o f  t he  few 
r e s i d e n t s  . 

( i i i )  Access Road C o n s t r u c t i o n  

T h e  access   road   w i l l  be c o n s t r u c t e d  i n  two phases ,   excava t ion  
and  base  course  (October   1978 t o  December 1979)  and  paving 
( A p r i l   t o  November 1 9 8 0 ) .  The excava t ion  and  base  course work 
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  crews  wor 'king  s imultaneously;  
each t o  complete   ahout  8 km. (5 miles) i n  1 4  months .   Therefore ,  
t h i s  work phase   wf l l  be c o m p l e t e d   a t   t h e   r a t e  o f  about  30 m/day 
(100  f t . / d a y )   a s s u m i n g  5 work days per week a n d  no  winter s h u t  
downs. The paving work w i l l  be done by o n e  crew i n  8 months. so 
t h a t  pavement  will  be completed a t  t he  r a t e  o f  about   125 m/day 
(650  f t . / d a y ) .   S i n c e  the  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 f r   n o i s e   i m p a c t s   h a v e  been cons ide red  
s e p a r a t e l y .  

There a r e  two pass  
r o a d   c o n s t r u c t i o n :  
o f  the  r e c r e a t i o n a  

i b l e   n o f s e   i m p a c t s  which  c o u l d   r e s u l t  ?ram a c c e s s  
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  

1 a r e a  o f  McLean Lake  Reserve. 

r 
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d 
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N o i s e   l e v e l  
exceed   t he  
L d n  65 u p  t 
r o a d   r o u t e .  
t a k e   t h e  0. 
four crews 

A .  Excavation  and  Base  Course 

Land Use I n c o m p a t i b i l i t y  

s f rom  excava t ion   and   base   cour se   p repa ra t ion   w i l l  
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  
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  

Moving a t  a r a t e   o f  30 m/day ( 1 0 0   f t . / d a y ) ,   i t   w i l l  
4 k m .  (0.25 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  
about   13   work   days   to   pass  a g i v e n  p o i n t .  I t  i s  t hen  

c o n s e r v a t i v e   t o   s a y   t h a t   e a c h   c r e w ,  when working 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  kn. (0.5 m i l e )  wide s t r i p  f o r  r o u g h l y  two 
months a t  any   po in t   a long  the  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  
o f  r ange   l and   t h rough  which the r o u t e   p a s s e s i  the  g r a z i n g   c a p a c i t y  
l o s s  wil l  be 1 4  hec ta re-months   (35   acre-months) .  Assuminq t h e  , 

r o u t e   p a s s e s   t h r o u g h   r a n g e   l a n d   o v e r  75% of i t s  l e n g t h ,   t h e n   t h e  
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 d   b e  320  hectare-months (1100 a c r e -  
months) .   Again   cons ider ing  the  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  
temporary l o s s  o f   g r a z i n g   c a p a c i t y  i s  no t   cons ide red  t o  s i g n i f i c a n t l y  
r e d u c e   t h e   c a p a c i t y  o f  the  a r e a .  

T h e  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 L a k e  Reserve  f o r  
about   1200 m (400  f t . ) .  See Figure 6-16 for  r e l a t i o n s h i  
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 

(1200  f t . ) 9 9 .  T h e r e f o r e ,  the  c o n s t r u c t i o n   n o i s e   l e v e l s  

L d n  6 5   f o r   o n l y   a b o u t  30 m (100 f t . )  a l o n g   t h e   s o u t h e r n  
o f  the  r e se rve .   Impac t  o n  g r a z i n g   l a n d   u s e   w i l l  be i n s i  

P of 
a tmut  3 6 0  m 

wi 11  exceed 
bclundary 
g n i f i c a n t .  
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Annoyance and  Communi ty  Reac t ion  

D u r i n g  t he   approx ima te ly  50 workdays,  when the   excava t ion  and 
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  McClean  Lake Reserve ,  
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 he   sou the rn   edge  o f  t h e  
r e se rve   w i l l   va ry   f rom L d n  65 t o  47 d e p e n d i n g  on t h e   d i s t a n c e  

- from road 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  
to   the   es t imated   na tura l   background  leve l   o f  a b o u t  L d n  35. There- 
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  du r ing  
summer, when 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  more l i k e l y .  

I 

8.  P a v f n g  of  Access Road 

Land Use I n c o m p a t i b i l i t y  

The p a v i n g  o p e r a t i o n   w i l l  move a t   o v e r   s i x  times the r a t e   o f   t h e  
excava t ion  and   base   course   opera t ion   and   the   no ise   l eve ls   asso-  
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  and  compactfng  will  be  about' 
5 dB lower .   Therefore ,   the   impact   o f  the 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  be i n s i g n i f i c a n t  on graz ing   land   use  a n d  r e c r e a t f o n .  .. - 

Highway t ruck ing   o f   g rave l  and a s p h a l t   w i l l   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 r s t  from  one  end o f  t he   access   road  
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 eached ,  from 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   w i l l  be exposed t o  
t r u c k i n g   n o i s e  for 3 t o  4 mon ths .  Depending o n  t h e   h a u l i n g   d i s t a n c e  
and 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  

.be  f rom 30 t o  60 t ruck   passbys   per  h o u r .  Assuming a mean va lue   o f  
45 t r u c k s / h o u r  and  near maximum grade ( 7 % ) 1 0 0 ,  t hen   t he   g raz ing   l and  
use c r i t e r i o n   o f  L d n  6 5  i s  achieved  w i t h i n  30 m (100  f t . )  o f   t he  
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 month 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  land use i s   j u d g e d  t o  be i n s i g n i f i c a n t .  . .  

Ir 
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Annoyance a n d  Pub l i c   Reac t ion  

App ly ing   t he   above   t ruck ing   cond i t ions  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 Rese rve ,  t he  n o i s e   l e v e l s  a t  t h e  
southern  boundary  of  t he  r e s e r v e   a r e   s e e n  t o  be L d n  4 2  f c r  t h e  
d u r a t i o n   o f   t r u c k i n g  or YONL 3 7 ,   i f  the  e n t i r e   y e a r   i s   c c n s i d e r e d  
These 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 rup -  
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 he  r e s e r v e .  

( i v )  Creek   Divers ion   Cons t ruc t ion  

As d i s c u s s e d   i n  Sec t ion  4 . 2  c ( i v ) ,   t h e   c o n s t r u c t i o n  o f  c r eek  
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  other  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  and  because o f  t h e   l a c k   o f   r e c e p t o r s  i n  the  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  Lake  and  Spences  Bridge; 
s e e   F i g u r e s  3-1 a n d  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  YDNL's. Because 
the p r e c i s e   l o c a t i o n s   o f  t he  s i t e   a l t e r n a t i v e s  are  no t  k n o w n  nor 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 ,  the  a l t e r n a t i v e s   c a n  
on ly  be ranked i n  terms 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 he  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  local  community.  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 ra i lways   and  Highway 1 )  would be t h e   f i r s t   c h o i c e ,  
whi le   Ashcrof t   (which   has  t w o  ra i lways   and  a very l i g h t  i n d u s t r i a l  
a r e a )  and  Kelly  Lake  (which  has one r a i l w a y  a n d  a highway  which 
has 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 o f   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  KV Transmission  Line  Construction 

The construct ion o f  the 69  K V  t ransmission  l ines w i l l  n o t  con t r i -  
bu te   s ign i f i can t ly  t o  the  noise  impact of the  project   s ince where 
the   l ine   pass   near   res ident ia l   a reas  (Thompson-Bonaparte confluence 
a n d  south-west  corner o f  Bonaparte  Reserve l ) ,  noise from other  
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 ta t ion   cons t ruc t ion  a n d  coal p r e p a -  
r a t ion   f ac i l i t y   cons t ruc t ion  a n d  overburden r e m o v a l  r e spec t ive ly )  
wil l  be dominant.  Helicopters  are n o t  planned f o r  use i n  a n y   o f  
the   t ransmission  l ine  construct ion.  

6 - 28  Hcrford. Kannedy. Wckeiie!d Ud. 
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6 . 3  STEAM L INE B L O W  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  YDNL's f o r  p l a n t ,  mine  and o f f s i t e s  
w i l l  be 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  cons-  
t r u c t i o n ,  one s i g n i f i c a n t   n o i s e  w i l l  on ly   occur  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 he  i n t a r m i t -  
t e n t  n o i s e   r e s u l t i n g  from the   b lowing  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 he  commissioning o f  e a c h   u n i t ,  t he  s t e a m   l i n e s  w i l l  be 
b l o w n  o u t  u p  t o  1 0  t imes /day  for  a p e r i o d  o f  1 t o  2 weeks w i t h  
each  blow o u t  l a s t i n g  from 3 t o  10   minutes .  

The b l o w o u t   l i n e s   w i l l  most l i ke ly   emerge   f rom  the   ea s t   wd l l  o f  
the  b o i l e r  house so t h a t  r e c e p t o r s  t o  t he  w e s t   w i l l   r e c e i , / e   s u b s -  
t a n t i a l   s h i e l d i n g .  O n  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   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  YDNL's e s t d b l i s h e d  
b'y the mine 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 he  c a s e  o f  t h e  b l o w i n g  
o u t  o f   Uni t  No. 1 a t  wh ich   t ime   ( l a t e   1983)  no  u n i t s  w i l l  be 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 he  u n s i l e n c e d  blow o u t s  
w i l l   i n c r e a s e  the  YDNL'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 ,  th i s  i n c r e a s e  w i l l  be abou 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  by 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  one, two 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 -  
ments i n  p r o j e c t  YDNL caused by blow-outs w i l l  d e c r e a s e  to from 
4 t o  2 dB due t o  the 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 .  

The major   concern ,  however, i s  i n  r e g a r d  t o  t h e  peak  inter-mi t t e n t  
no i se   l eve l s   p roduced  by s t e a m   l i n e  blow 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  outs w i l l   o c c u r  d u r i n g  t h e  normal c o n s t r u c t i o n   h o u r s  
and hence n o t  d i s t u r b   s l e e p .  the types o f  noise   impact   o f   concern  
a r e :   s t a r t l e  o f  l oca l   peop le  a n d  an ima l s  a n d  p o s s i b l e   t r a u m a t i c  
hea r ing  l o s s  o r  other 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 .  



Because   t he   sh i e ld ing  o f  t h e   b o i l e r   h o u s e  fo r  b l o w  outs  t o  t he  
e a s t   w i l l  be maximum towards the 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  sou th  o f  t h e  mine, t h e  peak 
b l o w  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  between 5 5  a n d  
60 dBA f o r  a l l  Hat  Creek  Valley  ranch houses. Over  Bonaparte 
Reserve 1 ,  these n o i s e   l e v e l s   w i l l  range  from a b o u t  60 dBA a t  
t he  south  end t o  45 dBA a t  the  n o r t h   e n d .   T h e s e   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  15 dB above   the   quas i -cont inuous  
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  o r  wi ld   an imals  wh 
a t  the  time o f  a b l o w  o u t  
c apab le  o f  caus ing   pan ic  

i c h   w e r e   c l o s e  t o  
would be exposed 

a n d  i n j u r y  [ e . g .  

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

l o o  dBA a t   a b o u t  900 m 
(3000 f t . )  from the 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  
o f  t he  boi le r   house   would  be ex t remely   h igh  [140 d8A a t a b o u t  30 m 
(100 f t . )  from the   s team l i n e  o u t l e t ] .  The Uorker 's   Compensat ion 
Board l i m i t   f o r  even   b r i e f   exposures  t o  c o n t i n u o u s  n o i s e   i s  115  dBA 
a n d  t h i s   l e v e l   w o u l d  be exceeded a t  d i s t a n c e s  u p  t o  about  300 m 
(1000 f t . )  from 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  
workers 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  noise should  be p rov ided .  The a l t e r n a t i v e  o f  wearing hea r ing  
p r o t e c t i o n   e x i s t s   f o r  t he  workers  b u t  obv ious ly   t h i s   wou ld  n o t  
benefi t  an ima l s .  (See S e c t i o n  7 . 0 ) .  
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6 . 4  MAXIMUM PROJECT  NOISE  IMPACT ( F U L L  PLANT AN0 MINE O P E R A T I O N )  

Because   the   Hat   Creek   Pro jec t  w i l l  be comprised  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  and l o c a t i o n ,  i n  no  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 .  In f a c t ,  f o r  some o f  t he  o f f s i t e  
f a c i l i t i e s   ( e . g .  make-up w a t e r   s u p p l y   s y s t e m   a n d   a i r s t r i p ) ,  t he  
maximum n o i s e   l e v e l s   w i l l  be 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  and   hence   were   d i scussed   in   Sec t ion  6 . 2 .  T h e r e f o r e ,  
t h e  per iod  of  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 he  
n o i s e  o u t p u t s  of  t he  two 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  and f i n a l   g e n e r a t i n g   u n i t  comes o n  l i n e  i n   1 9 8 7 ,  
t h e  p l a n t   o p e r a t i o n   n o i s e   w i l l   h a v e   r e a c h e d  i t s  maximum l e v e l   ( s e e  
F igu re  4 - 1 )  and t h i s   . l e v e l  is assumed t o  be 'ma in ta ined  u n t i l  
the u n 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 -  
can t ly   f rom  S tage  3 (1987-1993) when the  p l a n t   r e a c h e s   f u l l   c a p a c i t y  
t o  S t a g e  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  
p i t  is reached.  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   r e m o v a l   w i l l   r e s u l t   i n  maximum mining noise  3 u t p u t .  
d u r i n g   S t a g e  6 (2013-2018) .   The re fo re ,  the  maximum p l a n t  and  mine 
n o i s e  i m p a c t  h a s  been c o n s i d e r e d  t o  occu r  d u r i n g  t h e  5 y e i r  pe r iod  
o f  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  remain 
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  the  p r o j e c t .  F o 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 a   l e v e l s  
wi th  time, The maxfmum 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 i \ , v e ,   t h e r e -  
f o r e ,  been computed i n  t h e   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 1 , : t y .  
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( a )   S i t e  and 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  (YONL's) a r o u n d  t h e   p l a n t  a n d  
mine s i t e s   w i l l  be l a rge ly   compr i sed  o f  c o n t r i b u t i o n s  from mine 
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  
from p i t  b l a s t i n g .  

The impac t   o f   t hese   ope ra t ing   no i se   l eve l s   w i l l  be ,discussed  below 
f o r   t h e   v a r l o u s   s i g n i f i c a n t   r e c e p t o r   r e g i o n s .  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  assumed t h a 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 tage  
6 b y  exposure t o  p r o j e c t   n o i s e  p r i o r  t o  S tage  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 

No i se   l eve l s  a t  the  south-western  end o f  Reserve 1 d u r i n g  Mine 
S tage  6 will  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  and  mine n o i s e .  
a v e r   t h e   n o r t h - e a s t e m   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  (assuming w o r s t   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  
very  near  Highway 1 2  w e r e   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 eve l s   ove r   Rese rve  1 i s  shown i n  Figure  6-10.  

Envi ronmenta l   no ise   l eve ls   over   Reserve  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 ra f -  

l e v e l s  f rom 1977 t o  1991  of 2 dB [ see   Sec t ion   3 .2  a ( i ) ] ,  t h e  
l e v e l s  i n  2013  wil l   be .approximate1y 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 t 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  mo to r  
v e h i c l e s   o v e r   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 in   F igu re  6-11 .  

' f i c .  Based on  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  

.- 

.I 

I 

-. m. 
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F I G U R E  6 - 1 0 :  M I N E   A N 0   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 O 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 O ,   K E N N E D Y ,   W A K E F I E L D  ILTD 



F I G U R E  6-11: 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   E O N A P A R T E  Z 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  2 0 1 3 .  

H A R F O R O ,   K E N N E D Y ,   Y A K E F I E L O  LTO 
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F i g u r e   6 - 1 2   s h o w s   t h e   c o m b i n e d   n o  
a n d   l o c a l   t r a f f i c .   T h e y   a r e   s e e n  
w e s t e r n   c o r n e r   t o  YDNL 35 t o  40 a 
r e s e r v e .  

i s e   l e v e  
t o   v a r y  

l o n g   t h e  

1 s   f r o m   p r o j e c t   a c t i v i t i e s  
f r o m  YDNL 6 2   a t :   t h e   s o u t h -  
n o r t h - e a s t e r n   e d g e  o f  t h 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 l   L a n d  

T h e   a r e a s   o f   R e s e r v e  1 i n   w h i c h   t h e   c o m b i n e d   n o i s e   l e v e l s   d u r i n g  
M i n e   S t a g e  6 will e x c e e d  YDNL 5 5  a n d   h e n c e  will b e   c o n s i a 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   u s e   a r e   s h o w n   h a c h u r e d   i n   F i g u r e  
6 - 1 2 .   T h e   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  
will b e   m a d e   i n c o m p a t i b l e   b y   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 .   T h i s  
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 .   T h e   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   H i g h w a y   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   b y   t h e   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   M i n e   S t a g e  6 .  T h e   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   o n   R e s e r v e  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 w i s e   e x p o s u r e  

will n o t  be c o n t r o l l e d  b y  p r o j e c t  a c t i v i t i e s .  

G r a z i n g   L a n d  

S i n c e   n o w h e r e   o n   R e s e r v e  1 will t h e  YDNL d u r i n g   M i n e   S t a g e  6 e x c e e d  
6 5 ,  c a t t l e   g r a z i n g  will e v e r y w h e r e   b e   c o m p a t i b l e .  

m 
. .  
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F I G U R E   6 - 1 2 :   C O M B I N E D ,   Y 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   2 0 1 3 .   H A C H U R E D   A R E A  IS I N C O M P A T I B L E  
( Y D N L   C O N T O U R S )  ON  BONAPARTE  RESERVE 1 

W I T H   R E S I D E N T I A L   L A N D   U S E .  
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8. Annoyance a n d  Community Reac t ion  

Averaqe  Noise  Levels 

Tab le  6-1 shows t h a t ,  i n  areas   where  mine  operat ion  cont . -ols  
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  t 1 0  dB has   been  used  in   computing  normalized  project  'IDNL, 
whereas 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 ,  (1 + 1 5  dB 
co r rec t ion   has   been   u sed .  T h e  r eason  for  t h e   h i g h e r   c o 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 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 ,   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   R e s e r v e  1 [as   per  
S e c t i o n  6 . 4  a ( i )  and F igure  6 - 1 0 ] ,  i t   i s  s een   t ha t   t he   no rma l i zed  
p r o j e c t  YDNL's w i l l   v a r y  from 7 2  t o  50 dB from the   sou th r re 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  
co r re spond ing   r ange   o f   expec ted  community 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 combined   no i se   l eve l s   (F igu re  6 - 1 2 )  o v e r   t h e   n o r t h e r n   h a l f  o f  
Reserve 1 and  well away f rom 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  from 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 ) ,  so 
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  or by p rov id ing   adeqba te  
s i l e n c i n g ,   t h e y   c o u l d  be reduced by from 5 t o  6 d B .  The ach ieve -  
men t   o f   g rea t e rno i se   r educ t ions  t h r o u g h  fan t reatment  i s  p revented  
by the  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  wal 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 .  Such 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  reduce   the  YDNLs a t  r e se rve   dwe l l ings   s ince   mos t   a r e  
qui te   near   the  highway,   however ,   the   background  noise   level  
between t r a f f i c   n o i s e   e v e n t s w o u l d  be reduced 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 ighly- impacted   south  end o f  t h e   r e s e r v e  w o u l d  g e t  no b e n e f i t  
from 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  measures .  
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In t e rmi t t en t   No i se   Leve l s  

Four  types 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  of  concern o n  
Reserve 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  
and c i r c u i t   b r e a k e r   n o i s e s  and  mine  publ ic   address   system  noise .  

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   o n c e   p e r   d a y   a t   t h e  most f r e -  
quent ,   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 o 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  118 dB. . ( l i nea r )   a s suming   one   b l a s t  
p e r   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   e x -  
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  annoyance o n  Reserve 1 a n d  
w i l l   p r e s e n t  no  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 i   s h o u l d  be preceded b y  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 es t imated   f requency   of  the emergency  venting o f  b o i l e r   s t e a m  
t o  atmosphere t h r o u g h  t h e   e l e c t r o m a t i c   v a l v e s   i s   4 . p e r   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 
unbalanced.   Since  emergency  vent ings  can  occur  a t  any  time  and 
t y p i c a l l y   l a s t   f o r  15. s e c   t h e  main  concern  here i s  s l e e p   d i s t u r -  
bance.  W i t h  two va lves   open ing   s imul t aneous ly ,   a s   i s   no rma l ,   t he  
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  range  from 59 dBA 
a t   t h e   s o u t h e r n  end t o  50 a t   t h e   n o r t h   e n d .  A s  d i s c u s s e d  i n  
Sec t ion  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  of  n o i s e s  o u t d o o r s  shou ld   ne i the r   exceed  
the w i t h - p r o j e c t  YONL by more than  20 dBA nor  exceed 7 5  dBA. The 
l o w e s t   w i t h - p r o j e c t  YONL a t  a Reserve 1 r e s i d e n c e   r i l l  be n o t   l e s s  
than 45 ( see   F igu re   6 -12 )  so 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 iden t i a l   l oca t ions .   Hence ,   emergency   s t eam  ven t ing  
i s   n o t   e x p e c t e d  t o  be a cause  o f  annoyance a t  Reserve 1 .  

L ike   s team  l fne  blow outs ,  emergency  steam  venting will  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  d8A a t  30 m 
(100 f t . ) ] .  U n l i k e   l i n e  b l o w  o u t s ,  emergency  venting  can  occur 
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without   warn ing  so 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  or other  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  vents 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 c n  
i s  f e l t  t o  be n e c e s s a r y .  

The impu l s ive   no i se  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  ca.cie 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 ,   w i l l  
have maximum peak   l eve l s  o f  about  7 5  dBA ( 9 9  dB L i n e a r )  c tn  Reserve 'I. 
C i r c u i t   b r e a k e r   n o i s e  a t  an  average o f  5 e v e n t s l d a y  w i l l  n o t  con- 
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  YDNLs i n  the  H a t  Creek ,   a l t t lough  the  
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  7 5  dBA e q u a l s  t:he c r i t e r i o n  
e s t a b l i s h e d  fo 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 .   I t   w i l l   t h e r e f o r e  be 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  somewhat from the  w o r s t   c a s e   v a l u e  b o t h  f ronl   the 
envi ronmenta l   no ise   and  p l a n t  worker   exposure   v iew-poin ts .  See 
S e c t i o n  7 .1  f .  

The pub l i c   add res s   sys t em  wh ich   w i l l   s e rve   t he   mine   and   coa l   p re -  
p a r a t i o n   a r e a s   c o u l d  be a s i g n i f i c a n t   s o u r c e  o f  annoyance o n  
Reserve 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 .  
The system  should be des igned  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  thus 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 .  This   could be ach ieved  
t h r o u g h  use of  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  or a 
r a d i o  communication  system or  a combinat ion o f  t h e  t w o .  See 
S e c t i o n  7 . 0  fo 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 

The i n c r e a s e  i n  Highway 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   w i l l  be l e s s   du r ing   Min ing   S t age  6 t h a n  i t  w i l l  be 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  due t o  the  2 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  Reserve 2 ,  
i f   w i t h i n  4 5  m ( 1 5 0  f t . )  o f  the  r o a d ,   w i l l  be exposed t o  n o i s e   l e v e l s  
exceeding  Y D N L  5 5 . ,  The 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 ,   w i l l  be l e s s   t h a n  1 dB a n d ,   t n e r e f o r e ,  n o  s i g n i f i c a n t  
i m ? a c t   i s   p r e d i c t e d .  
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( i i i )  Hat  Creek  Valley  Ranches 

As o f  l a r c h ,   1 9 7 8 ,   t h e r e  were seven  occupied  ranch  houses  i n  t h e  Hat 
C r e e k   V a l l e y   t h a t   w i l l  be w i t h i n  t he   r ange  o f  a u d i b i l i t y  o f  t he  
mine a n d  p l a n t .  The most   nor thern   o f   these ,   the  Ed Lehman r e s i -  .) 

d e n c e ,   w i l l  be l i t e r a l l y  o n  t he  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  have been d i s p l a c e d  by t h e   p r o j e c t .  

.L 

I 

The r e m a i n i n g   s i x  houses 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  shown i n  Figure 6-6.  Table  6-3 a l s o  shows the  w i t h o u t - p r o j e c t  
Y D N L  (assumed  unchanged from p r e s e n t ) ,   t h e   p r o j e c t  Y D N L ,  the  cam- 
b i n e d  w i t h - p r o j e c t  YDNL and t h e  normalized p r o j e c t  Y O N L  a t  each 
r a n c h   h o u s e   l o c a t i o n .   I t  is a p p r e c i a t e d   t h a t  d u r i n g  t h e  35 y e a r s  1 

f rom t h e  p r e s e n t   u n t i l  Mine S t a g e  6 ,  t h e  numbers a n d  d i s t r i b u t i o n  
o f  Hat Creek 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 is-  
t o r i c a l l y ,   t h e  community  has been v e r y   s t a b l e  and a s   p o i n t e d  o u t  
a t  t h e  beginning  o f  Section 6 . 4 ,  mine and p l a n t   n o i s e   l e v e l s   w i l l  be 
q u i t e   c o n - s t a n t  from 1987 t o  the end o f  t he  35  y e a r   p l a n t   l i f e .  . t  

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

I 

L 

. .  Ir 

' l i  

- 
A .  . Land. Use I n c o m p a t i b i l i t y  

* 
Res iden t i a l  Land 

The 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   a t   t h e  two ranch  houses li 

c loses t  t o  t h e  mine w i l l  be YONL 63 and  hence these l o c a t i o n s  
w i l l  be 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  two  houses 
may be p h y s i c a l l y   d i s p l a c e d  by 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 .  c 

- 
I 
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i: 
X 
7 c 
c X 

RANCH 
HOUSE 

CURRENT ( 1 9 7 8 )  
OCCUPANT 

M. S a u l t e  

I k e  Lehman 

A.  P a r k e  

0 .  R i d l a r  
( B a l d w i n )  

A. Pocock 

G. P a r k e  

HIGHWAY 12  JUNCTIOh 
D I S T A N C E  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  (46,000) 

. WITHOUl 
PROJECl  

YON4 

35 - 40 

3 5  - 40 

35 - 40 

35 - 40 

35  - 40  

35 - 40 

PROJECT 
Y ONL 

6 3  

63 

49 

45 

36 

35 

COMBINED 
WITH-PROJECT 

Y M L  

63 

6 3  

49 

45 - 46 

39 - 42  

38 - 41 

I E I I 

' R O J E C T  Y E  
NORMALIZE 

(+15   dB ]  

78 

711 

64 

60  

5 G *  

55* 

d * 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 has  been 
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 H A T  C R E E K  VALLEY RAi4CH HOUSES 
DURING M I N E  STAGE 6 AN0 E X P E C T E D  R E A C T I O N S  OF 
THE R E S I D E N T S  

EXPECTED 
R E S I D E N T  
R E A C T I O N  

- 

A c t i o n  
V i g o r o u s  

V i g o r o u s  
A c t i o n  

Widespread  
C o m p l a i n t s  

Widespread  
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 q   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  YONL 
will e x c e e d  YON-L 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  fo r  a p p r o x i m a t e l y  600 m (2000  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 .  If 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  
m 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  up 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 and 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  dumps. 
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   b y   n o i s e   a l o n e  will 
b e   s h b s t a n t l 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  rill 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 d8A 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  much 
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 .  

m 
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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  will 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 e v e l s   o f   f r o m  60 dBA a t   t h e  M. S a u l t e   h o u s e  t o  3 5  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  YONL's  a t   t h e s e   l o c a t i o n s   a r e  
6 3  and  3 5  r e s p e c t i v e l y ,   t h e   s t e a m   v e n t i n g   n o i s e  will n o t   b e   l o u d  
e n o u g h   t o   c a u s e   s l e e p   d i s t u r b a n c e   ( s e e   S e c t i o n  5.2 d and   T lb le   5 -1 ) .  

( i v )   T r a c h y t e   H i l l s  

,Assuming t h a t   t h e   m i s i e 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  
i n s t a l l e d  i n  t h e   p l a n t ,   t h e   a r e a   o v e r   w h i c h  Y O N L  6 5  will t e   e x c e e d e d  
a n d   c a t t l e   g r a z i n g  will t h e n   b e   i n c o m p a t i b l a ,   i s   r o u g h l y  4 .0  km.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 .65  k m . 2  ( 0 . 2 5  s q u a r e   m i l e )   o f   t h e   m a t . e - u p  

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   t h e   1 2 0 0  m (4000 f t . )   l e v e l ,  i t  i s   n o t   p r i m ?  
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 h e   p l a n t   n o i s e   o n   t h e   g r 3 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   b e   l o w .  

T h e   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 )  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  

T h e   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  
o f   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  will be t h e   t w o   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   i m p a c t e d   a r e a  i s  j u d g e d   b y   C a n a d i a n   B i o   R e s o u r c e s   C o n s u l t a n 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 ,  10% h a s   H i g h   g r a z i n g  

P o t e n t i a l   w h i l e  90% h a s   l o w   p o t e n t i a l .  

6 - 3; Harford. Kennedy.  Wakefield Lrd 
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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  90 m (300 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). Nhen 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 ,  10 h . p . ) ,  .:he 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  25 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 - 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  36 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  or1 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 e   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 ? , l   l a n d   u s e  
( i . e .  YONL 6 2  t o  55). 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 l s   t o   f r o m  YDHL 6 7 . 5  t o  
5 9  a.nd 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 .  

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   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 i s e  
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  +10 dB. T h e   r a n g e   o f   n o r m a l i z e d  YONLs 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  66 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  
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 " .  

6; - 40  Harford. K e n n e d v .  Wakefield Ltd 



8 .  B o o s t e r   P u m p i n g   S t a t i o n  2 

L a n d   U s e   I n c o m p a t i   b i  1 i t y  

I n   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  limit 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  6 5 )   w o u l d   b e  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   c e n t r e d   o n   t h e   p u m p h o u s e .   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 )  will 
b e   t a k e n   u p   b y   t h e   p u m p i n g   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   b y   n o i s e   w o u l d   b e   a b o u t  4 . 7  h a .   ( I 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   b y  20  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   b e  
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   p u m p h o u s e   w a l l s  s o  t h a t   t h e  
l o s s  o f  g r a z i n g   l a n d   w o u l d   b e   i n s i g n i f i c a n t .  

( f i )   A f 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   b e e n   b a s e d   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 t t 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   p e r   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   b e   m a d e   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   b e e n   a s s u m e d   t o   b e   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 a n d   e a s t  a t  S i t e  C. 

I 

I 

A .  S i t e  A 

L a n d   U s e   I n c o m o a t i b i l i t y  

T h e   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 will 
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  will n o t  

T h e   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   o v e r   w h i c h   a i r c r a f t  
n o i s e   l e v e l s   ( Y D N L ' s ) ' - w ~ ~ ~   e q u a l   o r   e x c e e d   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 t a b o u t   L d n  3 5  f o r  S i t e  A .  

" L 
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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 .   T h e   c o m p a t i b l e   n o i s e   l i m i t s  .'or g r a z i n g  
(YDNL 6 5 )  a n d   a g r i c u l t u r e  [Le,(24)  701 will n o t   b e   e x c e e d e d   b e y o n d  
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  
limit o f  YDNL 6 5  t o   b e   e x c e e d e d   f o r   a n   a p p r e c i a b l e   d i s t a n c e   i n  a 
n a r r o w   s t r i p   b e y o n d   t h e   e n d s   o f   t h e   r u n w a y ,   s a y   1 0 0 0  m ( 3 3 0 0   f t . ) ,  
t h e   a i r c r a f t   t r a f f i c   v o l u m e   w o u l d   h a v e   t o   i n c r e a s e   t o   r o u g h l y   7 0 0  
m o v e m e n t s   p e r   d a y .  It 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 will h a v e  a n e g l i g i b l e   i m p a c 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 .  

8 .  S i t e  C 

F i g u r e   6 - 1 3   s h o w s   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 b a s e d   o n   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  clay. 
F i g u r e  6 - 1 4  s h o w s   t h e   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   a r o t l n d   S i t e  C 
b a s e d   o n   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   N 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   c o m b i n e d   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 .  

L a n d   U s e   I n c o m p a t i b i l i t y  

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  i n  2013 will v a r y   f r o m  YDblL 6 2   t o  50 
o v e r   t h e   a r e a   o c c u p i e d   b y   t h e   g r o u p   o f   b u i l d i n g s   a b o u t  300 m (1000 f t . )  
d i r e c t l y   w e s t   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 ) .  With t b 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  
f r o m  YDNL 6 2  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   s h o w n  i n  F i -  
g u r e   6 - 1 4   ( f r o m  B.C. G o v e r n m e n t   M a p ,   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 )  will be  made  incom-  
p a t i b l e   b y   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 ,  'it 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 8 .  

* 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 ' b y   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   b y   S t r o n g   H a l l  & A s s o c i a t e s   f o r   t i l e  
p e r i o d   1 9 7 6   t o   1 9 9 1 .  
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H o w e v e r ,   t h e   a c t u a l   i n c r e a s e   i n  YONL i n v o l v e d   w o u l d   b e  l a s s  t h a n  
2 dB a n d   t h i s  i s  n o t   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  
c h a n g e   i n   t h e   s u i t a 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 i 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 s 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  50 .  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 .  However ,  
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 l ? 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 .  

m 

1 
ij - 4 3  Hcrford. Kennedy,  Wakefield Ltd. 



( i i i )  Access Road 

Peak 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 tage  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 .   Therefore ,   1983  has   been  chosen  as  t he  y e a r  t o  p r e d i c t  
the 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  volumes  were  predicted by S t r o n g  Hall  & 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  volumes were again  assumed t o  be 20% o f  t he  p r e d i c t e d  
t r a f f i c   f o r  Highway 1 2  [see S e c t i o n  4 . 3  c ( i i i )  E]. 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  for  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 he  
McLean Lake Ind ian   Rese rve   a r e  shown in   F igu re   6 -16 .   T ra f f i c   speed  
was assumed t o  be 80 k.mh. ( 5 0  m p h ) ,  mean road   grade  5 . 3 %  a n d  heavy 
t r u c k  mix 9 . 1 %  o f   t o t a l   d a y t i m e   t r a f f i c .  

A .  Land Use I n c o m p a t i b i l i t y  

McLean Lake Indian   Reserve  

As seen i n  Figure 6-16, a t  no p o i n t  o n  t h e  McLean Lake Reserve  does 
t he  a c c e s s   r o a d   t r a f f i c  Y D N L  exceed 65. T h e r e f o r e ,   c a t t l e   g r a z i n g  
wi l l   remain   compat ib le   th roughout  t he  r e s e r v e .  

Cornwall H i  11  s 

In   the   Cornwal l   Hf l l s   and   o ther  range count ry   th rough w h i c h  the 
access   road   w i l l   pas s ,  the  w i d t h  o f  t he  s t r i p   a l o n g   e a c h   s i d e  o f  
the  road w i t h i n  which Y O N L  6 5  w i l l  be exceeded w i l l  vary from 
9 m ( 3 0  f t . )  t o  6 m ( 2 0  f t . )  d e p e n d i n g  u p o n  r o a d   g r a d e .   S i n c e   t h e s e  
s t r ips  wi l l   ba re ly   ex tend   beyond   t he   shou lde r   o f  t he  r o a d ,   t h e   l o s s  
o f   g raz ing   l and  due 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 - 44 Harford.  Kennedy.  Wakefield  Ltd. 
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F I G U R E  6 -16 :  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 E V E L S   ( Y D N L   C O N T O U R S )  ON 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 .  

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 Communi ty  Reac t ion  
The na tu ra l   background   no i se   l eve l  o n  t h e  McLean Lake Indian  
R e s e r v e   i s   e s t i m a t e d  t o  be between 30 and 40 d8A depending o n  
nea rby   vege ta t ion  and water   bodies  a n d  on w e a t h e r   c o n d i t i o n s .  
Peak n o i s e   l e v e l s  from t r u c k s  o n  t h e   a c c e s s  r o a d  w i l l  v a r y  
between 70 and 5 3  dBA f rom  the   southern  t o  t he   no r the rn   edges  o f  
the r e s e r v e .  The in t rus ion   o f   such   no i se s  may cause  annoyance t o  
persons   involved  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  may, however,  be o f f s e t  by t h e   b e n e f i t  
o f  improved  access 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  

The 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   w i l l  be 
l i m i t e d  t o  t h o s e   c r e a t e d  by a small  pumphouse a t   t h e  p i t  rim 
r e s e r v o i r  t o  be l o c a t e d  a b o u t  300 m (1000 f t . )  downstream o f  the  
conf luence  o f  the  Medicine  and  Hat  Creeks lo'. . Since   t he  p i t  rim 
r e s e r v o i r   w i l l   p h y s i c a l l y   d i s p l a c e   t h e  two n e a r e s t ,   p r e s e n t l y  
occup ied   r e s idences  , l e a v i n g  more than  3 . 2  km. ( 2  miles)   between 
i t  and the   nex t   nea res t   r anch   house ,  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 .  

( v )  Equipmen t   Of f load ing   Fac i l i t i e s  

A .  A s h c r o f t   S i t e  

The noise   impact   due t o  the 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  
w i l l  be p r imar i ly   due  t o  the  daytfme  movements 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  community t o  a n d  from t h e  main  Highway. 
I n   t h i s   r e g a r d ,   t h e  most 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  Ashc ro f t  ( C N R )  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  be   a long   the  oJd 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   a n d  a s c h o o 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 (50 f t . )  
f r o m   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 ,  
a s s u m i n g  20 m o v e m e n t s   p e r   d a y ,  will b e   f r o m  YONL 51 t o  5 7  
d e p e n d i n g   o n   r o a d   g r a d e .  

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   o f f l o a d i n g   f a c i l i t y  will b e   u s e d   p r e d o m i n a n t l y   d u r i n l 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   f r o m   1 9 8 0   t o   1 9 8 7 ,   a l t h o u g h  i t  will 

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 h e   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 .  

T h e   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 r o m  YONL 50  t o  55 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   m u c h   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 .   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   a l o n g   t h e   t r u c k i n g   r o u t e  will t h e n   r a n g e   f r o m  YONI. 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   o n   t h e   o l d   h i g h w a y  
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 .   T h e   a c t u a l  
i n c r e a s e s   i n  YDNL d u e   t o   t h e   t r u c k i n g   w o u l d   b e   f r o m  1 t o  6 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  

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   t h e   r e s i d e n t i a l   a r e a  will 

v a r y  f r o m  0 t o  + 5  dB s o  t h a t   t h e   n o r m a l i z e d   p r o j e c t  YONL:; a l o n g  
t h e   t r u c k i n g   r o u t e  will b e   f r o m   5 1 ' t o  60 .  T h e   c o m m u n i t y   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   v a r y   f r o m   w i d e s p r e a d   c o m p l a i n x s   t o  n o  
r e a c t i o n .  

6 - 46  Horford.  Kennedy. Wckefield Ltd. 



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  
fu tu re  be des igna ted  t o  run p a r a l l e l  t o  t h e  CNR l fne   f rom  the  
i n d u s t r i a l   z o n e  t o  t he  Ashcroft-Cache  Creek  Highway. A p robab le  
route   would 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  over a more l eve l   g rade ,   hence  
the   impac 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 i g u r e  6 - 3 ) .  

8.  Kelly  Lake  and  Spences  Bridge  Sites 

The precise 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 )  
a n d  Spences  Bridge ( C P R )  a r e   n o t  k n o w n ,  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 .  
Kelly Lake i s  a small  community l o c a t e d  o n  t h e  road between C l i n t o n  
and   Pav i l ipn  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  use by o r e   t r u c k s .  The 
num.ber o f  people   exposed t o  p r o j e c t   n o i s e   a t   K e l l y   L a k e ' w o u l d   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  Bridge f s  l o c a t e d  
o n  Highway 1 and on  b o t h  C P R  and C N R  m a i n l i n e s .  Therefore,  t h e  
t r u c k i n g   r o u t e  from t h e  CPR 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  and 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 )  69  KV Transmiss ion   Line  

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 the  v a r i o u s   t r a n s f o r m e r s .  
Transformer   no ise   f rom  the   Rat t lesnake   'Subs ta t ion  on the  e x f s t i n g  
230 KV t r a n s m i s s i o n   l i n e  and the p l a n t  and  mine cons t ruc t ion   sub -  
s t a t i o n s  w i l l  be addres sed   he re .  The t r a n s f o r m e r s   a t   t h e  booster 
p u m p i n g  s t a t i o n s  were covered i n  Sect ion ( i )  a b o v e   a s   p a r t  o f  the  
make-up cool ing   water   supply   sys tem.  
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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  

Th 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 he  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 )  from t h e s e   s i t e s .  The n o i s e   l e v e l  
from the two 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 I I 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  the 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  
Subdiv is ion)   were   measured   in   1975  as   par t   o f   another   s tudy" 'and  
f o u n d  t o  be L d n  5 5  t o  60  ( 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  from 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 he  communi ty   no ise   l eve ls .  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  o f  +10 dB ( + 5  d B  f o r  no p r io r   exposure   and  +5 dB f o r  
pu re  tone c o n t e n t )  i s  added t o  t he  p r e d i c t e d  transformer Y O N L ,  
t he   no rma l i zed  Y O N L  becomes 50. T h e r e f o r e ,  no  community r e a c t i o n  
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  
1 

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  be n o t i c e a b l e   a t   w i g h t  
d u r i n g  t he  c o n s t r u c t i o n   y e a r s  when o t h e r  mine a c t i v i t i e s   a r e   e x p e c -  

m. t e d  t o  be s h u t  down .  D u r i n g   t h e s e   y e a r s ,  two 20 M V A ,  6 9  K V / 1 2 . , 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  nea res t   boundary  of  

m Bonapar te   Ind ian   Reserve  1 ,  t h e s e   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  
of  Y O N L  41*. This yea r ly   ave rage   l eve l   ' i s   i n s ign i f i can t   compared  
t o  t h o s e  o f  other  mine ,and mine mouth a c t i v i t i e s  ( Y O N L  62 a t  
boundary ;   see   F igure  6.-5). However, a t  n i g h t  the   background  noise  .I 

- 
*- * Based  on 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 o f  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  
I the mine. 

1 
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l e v e l ,  assuming  the r e s t  o f  the mine s i t e   i s   q u i e t ,   w i l l   r e a c h  30 
t o  33 d8A. Therefore,  the  transformers.which  will  generate a steady 
noise  level of 34 d8A a t  the  reservation  boundary,  will be c l ea r ly  
audible  outdoors  during  quiet   periods;  their  a u d i b i l i t y  being  enhanced 
by the p u r e  tone  content o f  their   noise .   Therefore ,   noise   shielding 
should be provided on the n o r t h  s ide  o f  these  transformers. 

C .  Plant  Construction  Substation 

The plant  construction  substation  transformers  will  n o t  be audible 
a t  Reserve 1 ,  however,  they w i l l  c o n t r o l  the  nighttime no i se  level 
a t  the  construction camp [ a b o u t  150  m (SO0 f t . )  away] p r i o r  t o  the 
s t a r t  u p  of t he   f i r s t   gene ra t ing   un i t .  T h i s  level  will  be 4 5  dBA 
outdoors o r  about.31 d8A indoors.   ‘Although  this  noise  will  be 
audible ,  i t  will  n o t  l l k e l y  be found  annoying or cause   s leep   d i s tur -  
bance t o  the camp res idents .  

I 
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6 . 5  NOISE IMPACT D U R I N G  LAST Y E A R  O F  P R O J E C T  

A s  was s t a t e d  irc 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  mine 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  
from 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 o n  l i n e  u n t i l  t h e  
decommissioning 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   o n e   w h i c h   w o u l d   r e s u l t   i n  a d i sce rnab le   change   i n   t he  
impact   o f   no ise  o n  r e c e p t o r s ,   e i t h e r  i n  terms o f  land  use  incom- 
p a t i b i l i t y  or expressed  annoyance.  

A minimum change I n  w i t h - p r o j e c t  Y D N L  o f  from 3 t o  5 d8 wou 
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  cause  a s h i f t  
impact.  Changes o f  t h i s   o r d e r   w i l l  n o t  occur  between  the t 

I d  
i n  

,ime 
o f  wors t   p ro j ec t   impac t   (Mine   S t age  6 )  and 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  b e e n   c a l c u l a t e d  
and i s   c o n s i d e r e d  t o  be t h e  same a s   p r e d i c t e d  t n  S e c t i o n  6 . 4  f o r  
Mine S t a g e  6 .  
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6 . 6  DECOMMISSIONING NOISE IMPACT 

( a )  Mine Reclamation 

( i )  P i t  Reclamation 

S e c t i o n  4 . 4  descr ibed how, based o n  t he  l i m i t e d   d a t a   a v a i l a b l e  
r ega rd ing   decommiss ion ing   p rocedures ,   e s t ima tes  were made o f   t h e  
s c a l e  o f  mine r ec l ama t ion  work 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 
c o n c l u d e d   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 econ tour ing  o f  p i t  s l o p e s )  would be roughly  20  dBA below 
those c r e a t e d  by mining .   Therefore ,   no t   on ly   would   the   rec lamat ion  .I 

w o r k  be q u i e t  by compar ison   to  t h e  pr ior  mine o p e r a t i o n ,  i n  a b s o l u t e  

- 
I 

- 
L 

t e r m s ,   i t s   n o i s e   i m p a c t  o n  Bonaparte   Reserve 1 and the  Hat  Creek 
Val ley  ranch houses  would be i n s i g n i f i c a n t .  

( i i )  Dump Reclamation 

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  topso  
and r e v e g e t a t i n g )  i s  expec ted  t o  be complete  by t h e  t ime m i n i n g  
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 ec l ama t ion   w i l l   have  n o  s i g n i f i -  
c a n t   n o i s e   i m p a c t  o f  i t s  own s ince   mine  a n d  c o a l   p r e p a r a t i o n   f a c i  

i l  m 

. " 

1 i t y  L 

n o i s e   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 ] .  - 
( b )  Plant  Decommissioning 

Not enough in fo rma t ion  i s  a v a i l a b l e   a b o u t  t he  procedures  a n d  equip-  
ment t o  be involved  i n  t h e  demol i t i on  o f  t h e   p l a n t  t o  a l low 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  the noise   impact  o f  t h e   p r o c e s s .  t 

I 

, -  
- 
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i n  gene ra l   t e rms ,   In t eg -Ebasco   env i sages   t he   fo l lowing   a8 : t i v i t i e s :  

1 .  Equipment  and s t e e l  work w i 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 )  and t u r b i n e  
f o u n d a t i o n s   w i l l  be 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  pond 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 )  and   then   wi l l  be covered 
w i t h  t o p s o i l  and   reseeded .  

Al though  no th ing   of  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  
the  n o i s e   l e v e l s   t o  be  produced by p l an t   decommiss ion ing ,  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 .  The p l a n t  
d e m o l i t i o n  i s  expec ted  t o  take  about   one  year   compared 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  
ope ra t ion ,   decommiss ion ing  work wi l l   be   conducted   on ly  d u r i n g  t h e  
dayt ime.  

( c )  Decommissioning o f  O f f s i t e s  

A s  w i t h  t he  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  been made f o r   t h e  
d e c o m m i s s i o n i n g   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 - t i o n s  
o f  t he  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 J 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  
decommissioning 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 l   t h a t  
of 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  fo r  t h o s e   o f f s i t e s  
which w i l l  be dec,ommissioned  are:  

( i )  Make-up Wate r   P ipe l ine  

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  3 5  y e a r s  t ~ 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  the  g 'round. 
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( i i )  Boos ter  P u m p i n g  S t a t i o n s  

The p r e c a s t   c o n c r e t e   b u i l d i n g s  w i l l  be d i sman t l ed  a n d  t he   equ ip -  
ment  salvaged w i t h o u t  b l a s t i n g .  The f o u n d a t i o n s  w i l l  l i k e l y  be 
l e f t .  However, i f  for 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  removed, i t  would be done by jackhammers   ra ther   than  
b l a s t i n g .   T h e r e f o r e ,   t h i s  would c r e a t e  a s h o r t - t e r m  (One weeic) 
annoyance fo r  r e s i d e n t s   a t  t h e  Thompson-Bonaparte  Confluence,  b u t  
would  not be s i g n i f i c a n t  i n  terms o f  YDNL. 

( i i i )  Make-up Mater   Intake 

The s u p e r s t r u c t u r e   o f  the  w a t e r   i n t a k e  w i l l  be d i sman t l ad  a n d  t h e  
equipment  removed. The c o n c r e t e   p i e r   w i l l   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   w i l l  n o t  be pe rmi t t ed   unde rwa te r .  

( i v )  Creek D i v e r s f o n   F a c i l i t i e s  

The d ivers ion   cana l   would  be l e f t  i n  p l a c e .   I f   t h e  mine p i t . i s  
t o  be a l lowed t o  become 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  
canal  would  have t o  be cons t ruc ted   f rom  the   cana l   headworks  t o  th,e 
p f t  rim. 

' ( v ) .  69 kV Transmiss ion   Line  

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  mine, 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  would  be d i sman t l ed  a n d  removed. 

( v i )  Access Road T r a f f i c  

J u r i n g  p l an t   decommiss ion ing ,  truck t r a f f  
w i l l   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 ,   w l l l   a l s o  
i t s  p l a n t - o p s r a t i o n   l e v e l s ,  however, i t  w 
p r e d i c t e d  for  t n e  construct ion y e a r s .  

i c  o n  t he   access   road  
for  peak 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  
i l l  no t   reach  the  l e v e l s  

t 
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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  

T h e   c r a n e  will b e   d i s m a n t l e d .   D e p e n d i n g   o n   t n e   d e s i r e s   o f   t h e  
C N R ,  t h e   s p u r   l i n e   a n d   f e n c i n g  will e i t h e r . b e   l e f t   o r   r l m o v e d .  
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  will b e   d o n e .  
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6 . 7  DISCUSSION A N D  SUMMARY OF PROJECT N O I S E  IMPACTS 

I n   t h i s   s e c t i o n ,  t h e  peak cons t ruc t ion   (1878-79)   and  peak  
o p e r a t i o n  [Mine S tage  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  and 6.4 respec t ive ly ,   have   been   summar ized   in  
t a b u l a r   ( m a t r i x )  form. 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 ,  the l e v e l ( s )  o f  impac t ( s )   have   been   i nd ica t ed  a n d  a n  ove 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 impac t   s ig -  
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  
impac t   ma t r i ces   con ta ined   i n  A p p e n d i x  F. The r a t i o n a l e  f o r  the 
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 .  

rn 

( a )  Noise  Impacts o n  Res iden t i a l   Areas  

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  m 

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  the  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  pe rmanen t   no i se   sou rces .  
T h e r e f o r e .   t h e  r e s iden 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 and   u se   i ncompa t ib i l i t y   and   s imple   annoyance   r e su l t i ng  i n  a d v e r s e  
community r e a c t i o n .  

eq - 
L 

c 

( 1 )  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   u s e   c o m p a t i b i l i t y   c r i t e r i o n   o f  YONL 5 5  i s  
based o n  t he  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  and   wel fa re  
t h r o u g h  the   avo idance  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 
ac t iv i t i e s   l i ke   speech   communica t ion ,   t hough t   and   s l eep .  The 
degree  o f  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   ( p r i m a r i l y   s p e e c h  and 
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   l e v e l  o f  i n t r u d i n g   n o i s e .  
T h e r e f o r e w a n   a b s o l u t e   n o i s e   l e v e l   t h r e s h o l d  fo r  s i g n i f i c a n t  

G - 54 Harford, Kennedy. Wakefield Ltd. 

I 

L 

L 



P 

I 

I .- 

-I 

i n t e r f e r e n c e ,  and  hence  impact ,can be i d e n t i f i e d  which  can  be 
expec ted  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  h3s  been 
h e r e i n   e s t a b l i . s h e d   a s  Y O N L  5 5 .  Below t h i s   n o i s e   l e v e l   t h r e s h o l d  
no 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 ~ 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 
the degree   t o   wh ich  the n o i s e   i n t e r f e r 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 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 
i 

n c r e a s e   s t e a d i l y  w i t h  
wi th  h u m a n  a c t i v i t i e s .  

f i e d  a s  the   p r imdry  
es'" a n d  i s   t h e   i o u n d a t i o n  

of  the Y O N L  5 5  c r i t e r i o n * ,   i t   h a s  been 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 used   he re in .  

The e f f e c t s  on  h u m a n s  o f  ou tdoor   no ise   envi ronments  o f  Y D N L  5 5 ,  
65 and 7 5  have  been  summarized lo' 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  seen  by comparing  the  comments  regilrding 
i n d o o r   a n d   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 C t y  i n  Tables  6 - 4 ,  !i 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 tdoors   than   indoors ,   i . e . .   indoors   the   speech  
d i s t u r b a n c e   i n c r e a s e s  from  "none" t o  " s l i g h t "  t o  "some"  while o u t -  
d o o r s ,  i t   i n c r e a s e s  from " 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  n o i s e   r e m a i r s   q u i t e  
s m a l l   u n t i l  t he  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  h u m a r  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 z o 5 ,  a s  shown I n  F igu re  6 - 1 7 .  

I n  t he  development 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  no ise   impact  
o n  r e s i d e n t i a l   l a n d   u s e   ( s e e   T a b l e  6-7), the  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   b e e n   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  onset o f   s i g n i f i c a n t   i m p a c t   h a s  been 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  Y D N L  56  (1 dB above   the   l eve l   cor responding  t o  100% 

* The 1 0  dB n igh t t l 'me   we igh t ing   f ac to r   app l i ed   i n  the c a l c u l a t i o n  o f  
L d n  or Y D N L  p rov ides  an i n h e r e n t   r e s t r i c t i o n  on  n i g h t t i m e   n o i s e  
wh ich   cou ld   cause   s l eep   d i s tu rbance .  
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I P E  OF EFFECTS 

I g h  Annoyance 

t t i  tudes Toward s Are 

leech - Indoors  

- Outdoors  

l e r a g e  Community 
r a c t i o n  

a 

MAGNITUDE OF EFFECT 

No d i s t u r b a n c e  o f  speech 
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 dB margin 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  speech 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 . 3 5  meter  

or 

99% 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 . 0   m e t e r  

or 

a t  3 . 5  meters 
95% 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 )  

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  16  d 8  be low  "v igorous   ac t ion"  

( 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 modify t h i s  e f f e c t )  

D e p e n d i n g  on a t t i t u d e  and o the r  non- 
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 highly  annoyed.  

N o i s e   e s s e n t i a l l y  the 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  

TABLE 6-4: 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  SOUNO L E V E L  OF 5 5  
OECIBELS. 

Source :   Reference  No. 104 
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T Y P E  O F  EFFECTS 

Speech - Indoors  

- Outdoors  

Average Community 
Reac t ion  

H i g h  Annoyance 

A t t i t u d e s  Towards Area 

MAGNITUDE OF E F F E C T  

S l i g h t  d i s t u r b a n c e  o f  speech .   93%  sen tence  
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 
margin 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  
100% 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  meter 

o r  

a t  0 . 3 5  me te r  
99% sentence i n t e l l i g i b i l i t y   ( a v e r a g e )  

o r  

95% 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 . 2  meters 

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 g n i -  

a c t i o n "  b u t  a t  l e a s t  7 dB below  "vigorous 
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 "   ( a t t i t u d e s  and other  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 ) .  

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  
Depending on a t t i t u d e  and o t h e r  i o n -  

annoyed. 
p e r c e n t  o f  t h e   p o p u l a t i o n   w i l l  b ?  h i g h l y  

Noise i s  one uf t h e  m o s t  i m p o r t a l t   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 - 5 :  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  OF 6! j  
DECIBELS. 

Source:   Reference No. 1 0 4  
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MAGNITUDE OF EFFECT T Y P E  OF EFFECTS 

Speech - Indoors  

- O u t d o o r s  

Average Communi ty  Reac t ion  

High  Annoyance 

A t t i t u d e s  Towards  Area 

TABLE 6-6: SUMMARY OF H U M A N  EFFECTS FOR O U T D O O R  

DECIBELS 
DAY-NIGHT A V E R A G E  SOUNO L E V E L  O F  7 5  

Source :  Reference  No. 104 

Some d i s t u r b a n c e  o f  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  99: 

Very s i g n i f i c a n t   d i s t u r b a n c e  of  

g i b i l i t y  n o t  p o s s i b l e  a t  any d i s t a n c e  
speech w i t h :  100% s e n t e n c e   i n t e l l i -  

or  

99% 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  meter  

or 

95% 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  0.35 meter 

Very seve re ;   13  dB above  level  o f  
s i g n i f i c a n t   " c o m p l a i n t s  and t h r e a t s  
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 
above "v i rgo rous  a c t i o n "  ( a t t i t u d e s  

modify. t h i s   e f f e c t )  
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 

Depending o n  a t t i t u d e  and o t h e r  non- 
x 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 %  
o f   t h e   p o p u l a t i o n   w i l l  be h igh ly  
annoyed. 

Noise 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 

Harford. Kennedy. Wakefield Ltd. 
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OUTDOOR DAY NIGHT AVERAGE SOUND LEVEL, Ldn, IN OECIBELS 
(re 20 micropascals) 

Note: Percentage  interference  equals 100 minus percentage in t e l l i g i -  
b i l i t y ,  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 

Horford. Kennedy, Wckefield Ltd. 



i n d o o r  i n t e l l i g i b i l i t y ) .  The onse t   o f   " ex t r eme"   no i se   impac t  
has  been  taken t o  be s l i g h t l y  ( 1  dB) 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  of  o u t d o o r  speech   occurs  
( see   Tab le  6 - 6 ) .  The other  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  - 
low,  moderate a n d  high - 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 manner 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 -  
bance w i t h  r i s i n g   n o i s e   l e v e l   ( e a c h  new c a t e g o r y   r e p r e s e n t s  
roughly  a f i v e f o l d   i n c r e a s e   i n  the 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  
sen tences ) ;  
In  terms 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  or 
r a i l   t r a f f i c   o r  due t o  t h e  p r o j e c t .  However, i n  the  i n t e r e s t  o f  
e v a l u a t i n g  the  impacts  o f  the 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  must be made between 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. - c Y O N L  5 5 ) ,  a n d  
those   i n   wh ich   t hey   a r e   i ncompa t ib l e .   Tab le  6-7 can  only be 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 .  

Fo r  the 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  
index  i n  t h e  e v a l u a t i o n   o f  p ro jec 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  
combined Y O N L  i t s e l f  b u t  t h e   i n c r e a s e   i n  Y O N L  caused by  t h e   p r o j e c t .  
Unfo r tuna te ly .  t h e  d i f f e r e n c e  between combined a n d  e x i s t i n g  YONLs 
cannot  be  used d i r e c t l y  as t he  r e q u i r e d  i n d e x  because  
o f  t h e  n o n - l i n e a r i t y   o f  speech d i s t u r b a n c e   w i t h   n o i s e  l eve 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  Table  6-7 i s  n o t  
a s   s i g n i f i c a n t   a s   a t  the  t o p ) .  Hence, 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  Y D N L  due  t o  the p r o j e c t .   I t   i s   b a s e d  o n  t h e   s h i f t  
i n  impact   s ign i f icanc 'e   ca tegory   which   i s   caused  by t h e  i n t r u d i n g  
project  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. For e x a m p l e ,   i f   t h e  
e x i s t i n g  Y O N L  a t  a r e s i d e n t i a l   l o c a t i o n  was Y O N L  6 1 ,  then the  
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 cco rd ing  t o  
Table  6-7 be "Low". I f  a p r o j e c t   a c t i v f t y   i n c r e a s e d   t h e  
env i ronmen ta l   no i se   l eve l  t o  Y O N L  71,  the  i m p a c t   s i g n i f i c a n c e  o f  

r j  - 5 6  Hotford. Kenneay, Wakefield L:d. 



OUTDOOR COMBINED 
(WITH-PROJECT) 
YDNL 

> 73 

70 t o  73 

64 t o  69 

56 t o  63 

< 55 - 

LEVEL OF SPEECH 
DISTURBANCE* 

A t  YDNL 75 
- Some indoor speech disturbance; 

A.S.I.** less  than 99% 

- Very significant outdoor speech 
disturbance; 100% A.S.I. not 
possible a t  any distance 

A t  YDNL 65 
- Slight indoor speech disturbance; 

99% A.S.I. w i t h  4 dB safety margin 
- Significant  outdoor speech dis- 

turbance. 100% A.S.I. a t  0.1 rn 
(0.33 f t . )  

A t  YDNL 55 
- No speech  disturbance  indoors; 

Margin 
100% A.S.I. w i t h  5 dB Safety 

- S l i g h t  speech disturbance o u t -  
doors; 100% A.S.I. a t  0.35 rn 
(1.15 f t . )  

IGNIFICANCE OF 
RWECT INOISE IMPACT 

xtreme 

High 

Moderate 

Low 
~ 

Insignificant 

* Heference 5 

A.S.I. means Average Sentence In t e l l i g ib i l i t y  

TABLE 6-7: SIGNIFICANCE OF T H E  IMPACT OF PROJECT 
NOISE O N  PUBLIC H E A L T H  A N D  W E L F A R E  IN 
RESIDENTIAL AREAS H A V I N G  EXISTING I ’ O N L  5 5 5  

Harford. Kennedy, Wakefield Ltd 



COMBINED NOISE IMPACT SIGNIFICANCE* 

u FICANT 
INSIGN1-  1 L o w  i MODERATE E X T R E M E  I HIGH 

w 
U 
r 
4 
U 

U 

r 
LI 
m 

- EXTREME 
" MODERATE " " 

m 
" 

- 
+ HIGH " HIGH MOGERATE " " 

U < 
0 r 

MOOERATE w 
v) 

0 z 

" " LOW HIGH MCOERATE - 
ca LOU " EXTREME HIGH MODERATE . LOW. 
z 
+ m 
I - 

INSIGNI- 
F I CANT 

INSIG- HIGH MOOERATE LOW I N I F I C A N T  I E X T R E M E i  I .  
The e x i s t i n g  and  Combined  Impact S i g n i f i a n c e s   a r e  
o b t a i n e d  by e n t e r i n g  the  co r re spond ing  YDNL's i n  
Table  6-7 .  
Note: The t a b l e   o n l y   a p p l i e s  when 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 due t o  t h e  
p r o j e c t .  

T A B L E  6-8: THE SIGNIFICANCE OF INCREASES IN Y O N L  
O U E  TO PROJECT NOISE AT RESIOENTXAL 
LOCATIONS HAVING EXISTING  YGNL's > 5 5  

. -  

Hatford. Kennedy, Wokefield Ltd. 
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* 

I 

m 

111 

II 

0 

t he  combined  noise   level   would become " H i g h " .  T h e r e f o r e ,  by 
e n t e r i n g   t h e   m a t r i x  o f  Tab le  6-8 a t  " L o w "  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  and a t  " H i g h "  combined   impac t   s ign i f i cance ,  i t   i s   s e e n  
t h a t  the  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  
"f4oderate" .  

( i i )  Community Reac t ion  

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   b e e n   e s t a b l i s h e d  f o r  
t he   nega t ive   communi ty   r eac t ions   expec ted  t o  r e s u l t  from  t:he 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  which  were  discussed 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  from 
the  range  of   community  react ions o f  F i g u r e  5-1 a n d  is shokn  in  
Table  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  would  be  general ly   not iceable  
b u t  wou ld   e l i . c i t  n o  p u b l i c   r e a c t i o n .  T h e  "Extreme"  impact   category 
a p p l i e s  when v igorous   communi ty   reac t ion   i s   expec ted .  

There is 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  o v e r  
wh ich   t he   va r ious   deg rees  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 ,  
t hese   r anges   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 .  T h e  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 n s   a t   t h e   l o w e s t  Y D N L  va lue  o f  t h e  g r o u p  
o f  d a t a   p o i n t s  i n  each   cor responding   communi ty   reac t ion   ca tegory  
o f  F igu re  5 - 1 .  

6 - 5 7  Harford. Kennedy. iYakefieid itd 



NORMALIZED YONL OF 
SIGNIFICANCE INTRUDING  NOISE INTRUDING  NOISE* 
NOISE  IMPACT COMMUNITY  REACTION TO T H E  

- > 76 Extreme V i g o r o u s  Community Act ion  

68 - 7 5  Threats  o f  Legal A c t i o n  
or S t r o n g  Appeals t o  
S t o p  Noise H i g h  

i 1 I 
I I 

60 - 6 7  1 Widespread  Complaints or 

Action 
S i n g l e   T h r e a t  o f  Legal 

Moderate 

i 56 - 59 Sporadic   Compla in ts  I Low 

i I I 
I I 

No React ion , '  A1 though 
Noise G e n e r a l l y  Notice- 
ab1 e I n s i g n i f i c a n t  

Normalized t o  r e s i d e n t i a l  u r b a n  r e s i d u a l ,   ( e x i s t i n g )   n o i s e ,  
Some p r i o r  exposure a n d  no  pure tone o r  i m p u l s e   c o n t e n t .  

TABLE 6-9: SIGNIFICANCE OF IMPACT D U E  TO T H E  
NORMALIZE0 Y D N L ' S  OF INTRUDING 
PROJECT NOISE 

Harford. Kennedy. Wokefield Ltd. 
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, i n g  r 
l i t y ,  

1 oca 

( 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  

Toge the r ,Tab le 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 he   impac 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 l a l   a r e a s   t o  be e v a l u a t e d   u l d e r  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   l e v e l s :  

1 .  I n   c a s e s   w h e r e   r e s i d e n t i a l   l a n d  use remains   compat ib le  
only  T a b l e  6 - 9  i s  used t o  d e t e r m i n e   i m p a c t   s i g n i f i c a n c e ,  

2 .  When r e s i d e n t i a l   l a n d   u s e  becomes or  a l r e a d y  was, incom- 
p a t i b l e ,   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  more 
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 he  n o i s e  i n l 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 c b  

reg ion .   This   in format ion   i s   summar ized   in   Tables   6 -10  anc l  6 - 1 1 .  
Where t h e   e x i s t i n g  or p r o j e c t  .noise l e v e l s  v a r y  s i g n i f i c a r t l y  
ove r  a r e s i d e n t i a l   a r e a ,  a range  o f  impac t   S ign i f i cance   has  
been  given.  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  Tables   6-10 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   b e e n   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  the more s e v e r e  
o f  t h e   h e a l t h  a n d  wel fa re   and   communi ty   reac t ion   types  O f  impact .  

( b )  Noise  Impacts o n  Other  Land Uses 

( i  ) Grazing 

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  
a r o u n d  t he  perimeter  of t he  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  YDNC 6 5 .  However, t h e  s u r r o u n d i n g  l and   p rov ides  

" 

ange a n d  o n l y  1 0 %  of  i t   i s   c o n s i d e r e d  t o  be o f  
t he   r ema inde r  low.  The re fo re ,   t he   impac t  o f  p l a n t  

1 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 .  

6 - j a  Harford. Kennedy. \Nakefieid Ltb 
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1"" 

tESIOENTIAL  LOCATION I EXISTING 

"" t"" 
Bonaparte !ndi.% 
Reserve 1 40 - 50 

Upper 
E. Lehman 

I .  Letman 'Iat 

35 - 40 

35 - 40 0. Rid la r  Val ley 
A. Parke 6 Creek 

35 - 40 
M. Saulte 6 

-~ 

Thculpson-Bonaparte 
River  Confluence 55 - 62 

55 - 62 

55 - 62 
- 
North-Ashcroft 
Subdivision 

Saatln  Valley 

50 - 56 

49 - 60 Near A i rs t r ip   S l te "C '  

CORRECTION WRATION 

+IO 
North  Valley 
Omp-Fi l l ing 

I I 

!Jump F l l l l n g  
North Valley 46  46 - 41 

0 .  I Preparation I 1.7.1. 
River  Bottaa 

t5 I Construction I L.T.T. I 54 - 65 I 58 - 67 
Water Intake 

0 
Punping Stat ion 
Conrtructlon I I 57 - 69 I 60 - 70 

t5 I Construction I S.T.T. I 41 - 54 I 50 - 58 
Water Plpellne 

I I J ___ 
.o I Conrtructlon I 54 I 55 - 61 

A i r s t r l p  

45 - 72 I ns i y .  - Lon 1nsig.- 
High 

61 Ins ig .  

56 Insig. 

____" 

45 - 41 Insig.  Insig. Insig. 

- 

" " 

46 -56 Insig.-Low Ins ig .   Ins ig .  - - 

59 -70 Low Lon-lllyh Hod 
" 

57 -69 Lon - Hod. LonAigII Hod 

16 -59  Ins ig .  - Lon I n s i g A W  Lon . 

54 Inslg.-Cow 1115ig. LOW 
- . ~~ " 

NOTE: Perm = Pennanent; 10 years  or mare L.T.T. = Long-Tern  Tenporary; 6 llwnths to IO years 
S.T.T. = Shor t - tem temporary; less than SIX umnths. 

TABLE 6-10: INPACT SIGNIFICANCE OF FIRST Y E A R  (CONSTRUCTION) P R O J E C T  N O I S E  A T  RESIOENTIAL LOCATIONS 
(ALL N O I S E  LEVELS I N  d B  r e  20 u P a )  

HARFORD,  KENNEDY.  WAKEFIELO L I D .  



Note: Penn. = Permanent; Over 10 years 
‘At locations for nhich p l a n t  fan noise i s  c lear ly   audib le .   the  

s e n s i t i v i t y  i s  increased by 5 dB because o f  pure  tone  content. 

TAULE 6-11:  IMPACT  SIGNIFICANCE OF FULL  CAPACITY  PROJECT  OPERATION  NOISE ( U I N I N G  STAGE 6 )  
AT RESIDENTIAL  LOCATIONS  (ALL N O I S E  LEVELS I N  dD r e  20 I I P a )  

IIARFORU. KENNEUY. VAKEFIELU LTO 



The w i d t h  o f  t h e  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 .  The i n c o m p a t i b l e   a r e a ,  however, 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  the  p i t .  During  Mining  Stage 6 ,  t h e  s t r i p  w i l l  

be  about  600  m (2000 f t . )  w ide   and   exc lud ing   t hose   ad jacen t  
a r e a s  t o  be taken u p  by other  p r o j e c t  components or t o  br! w i t h i n  
t h e   r a n g e   f e n c i n g   [ g e n e r a l l y  50  t o  100 m (160 t o  330  f t . :  f rom  the  
p i t  rim], w i l l   c o n t a i n  an a r e a  o f  roughly  3 . 9  k m . 2  ( 1 . 5  !;quare 
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  wi l l   occupy  roughly  5 . 1  k m .  2 

( 2 . 0   s q u a r e  m i l e s )  so t h a t  the annulus   a round t h e  p i t  wh 'ch   wi 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 q n i f i c a n c e .  
Over 96% of  t he  l and  i n  the  v i c i n i t y   o f  the  Hat  Creek  Va'ley mine 
s i t e  i s  used t o  some e x t e n t  fo r  c a t t l e   g r a z i n g l a 5 .   T h e r e f o r e ,  a b o u t  
3 . 7  k r . 2   ( 1 . 4  squa re  m i l e s )   o f   a c t i v e   g r a z i n g   l a n d   w i l l  be r ende red  
i n c o m p a t i b l e  by min ing   no i se .  

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  abou t  
1200 m (4000 ft.)'": The a r e a  i n  t h e  H a t  Creek  Val ley from Highway 
1 2  t o  Blue   Ear th  Creek i s  approx ima te ly  96 k m . 2  ( 3 7 . 5  s q u a r e   m i l e s )  
of  w h i c h  perhaps  86 k m . 2  (34  square m i l e s )  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  .be approximate ly   4 .3% o f  the  t o t a l   g r a z i n g   ' a n d   a v a i l -  
a b l e  i n  t h e  v a l l e y .  

Present  knowledge  of 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   h a s  on 
domestic and w i l d  an imals  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  the 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  from t h e  mine   wi l l  be q u i t e  con t inuous  i n  
l e v e l  and 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  the  a reas   i n   wh ich  YONL 6 5  
i s  exceeded.  B u t ,  p r e sumab ly   t he  presence o f   n o i s e   a s  a : , t r e s s o r  w i l l  
have   some   nega t ive   e f f ec 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 reven 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 raz ing   l and  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  the  mine 
s i t e  a n d  e n v i r o n s L a 7 .  The noise 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 ands  CLeq(Z4) 70 or approx ima te ly  Y O N L  76 fo r  2 4  hour /day   no ise]  
w i l l   n o t  i n  g e n e r a l  be exceeded  beyond  the rim o f  t h e  p i t ,  so t h a t  
no no i se   impac t  o n  a g r i c u l t u r a l   l a n d   i s  p red ic t ed  fo r  the Hat Creek 
Val ley .  

S i m i l a r l y ,  none o f  t he  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  i n  North 
A s h c r o f t   w i l l  be exposed 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  the  
make-up 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  t he  b r i e f  
pe r iod  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 i i )  Rec rea t ion  

Only two k n o w n  r e c r e a t i o n a l   a r e a s   w i l l . b e   e x p o s e d  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  noise;  the most 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 Indian  Reserve.   Here  noise   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 he  envi ronmenta l  
n o i s e   l e v e l s  on t h e  reserve s u b s t a n t i a l l y  from the n a t u r a l  l eve ls  
o f  Y O N L  35 - 40. Road c o n s t r u c t i o n ,   w h i l s   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 he  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 O N C  66 a t   t h e   s o u t h e r n   e d g e  o f  t he   r e se rve .   Hence ,  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  w o r k  
co inc ided  w i t h  a pe r iod  o f  h i g h  r e c r e a t i o n a l  use 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  the  peak 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  of  from 3 . t O  1 0  dB o v e r  the sou the rnmos t  370 m (1200 f t . )  
o f  t h e   r e s e r v e .   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   o v e r  much o f  t h e   r e s e r v e  
a n d   h e n c e   w i l l   d e t r a c t  from the   en joyment  o f  t he  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 he  C l e a r  Range  which 
forms t h e  western rim of t h e  Hat Creek V a l l e y .  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 he  l a r g e   d i s t a n c e s  i n -  
volved [minimum of 6 . 4  km. ( 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  calm  days 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 he  35 t o  40  d8A range .  When combined w i t h  
t he   v i sua l   impac t   o f   t he   p i t   and   was 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  
these mounta ins .  
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6 . 8  CON.SERVATIVE  ASSUMPTIONS IN T H E  NOISE IMPACT ANALYSIS L 

In   o rde r  t h a t  t h e  s a f e t y  margins  which  have  been  incorporated 
i n  the 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  assumptions 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  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  
n e a r  the  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  the  ex i s t ence   o f   and  the  amoun t   o f   a t t enua t ion   ove r  t h e  h i l l y ,  
uneven t e r r a i n  o f  t h e  Hat Creek s i t e  a n d  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 va lue  
a f t e r  sound  has  propagated 900 t o  1200 m .  (3000 t o  4000 f t . ) ,  even 
i n  l i g h t  winds. 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  from t h e  
mine  and p l a n t   a r e   o f   t h i s  order or l a r g e r .  

S ince  w~ind a t t e n u a t i o n  i s  f r equency   dependen 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 ,  the  amount   of   noise   reduct ion ( 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 .  F o r  example,  
t h e  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  
could be o b t a i n e d   f o r   p l a n t  and mine ope ra t ion   no i se s   (bo th   have  
l a r g e  low f r e q u e n c y   c o n t e n t )  i s  about  10  dEA.  In  comparison, 
s team-vent ing   no ise   (which   has   mos t  o f  i t s   e n e r g y   a t  h i g h  f r e -  
q u e n c i e s )   c o u l d  be wind-a t t enua ted  by from 18 t o  20 dEA 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  sound p a t h   l i e s ,  a 1 1  o r  i n  p a r t ,   w e l l  
above   the  g r o u n d ,  a s  when c r o s s i n g  a v a l l e y  or 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 h e  amount  of w i n d  a t t e n u a t i o n   w i l l  be 
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reduced  due t o  the  weaker  wind g r a d i e n t s  and tu rbu lence   encoun te red  
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  from 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 .  

In   p ropagat ing   over  
c o n s t a n t l y   f l u c t u a t  
o f   i n t e r f e r i n g   w i t h  
i n  w i n d  a t t e n u a t i o n  

uneven t e r r a i n ,  sound  waves w i l l  encoun te r  
i n g  w i n d  g r a d i e n t s .  This t o o   w i l l   h a v e   t h e   e f f e c t  

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

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 ,  wind a t t e n u a t i o n  
a r o u n d   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  from 1 0  t o  20 dBA. Exac t ly  how w c h   l e s s  
canno t  be de te rmined .  

( b )  Equipment Usage  Factors  

Because  of  the  somewhat  unique  nature  of much o f  t h e   c o n s t r u c t i o n  
work i n   t h e  Hat   Creek   Pro jec t ,  a n d  t h e   l a c k  o 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   t i m e  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 
necessa ry  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 types  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   b e   u s e d .   I n   g e n e r a l ,  
w h e n  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 
equipment   were   se t   a t   be tween  0 . 5  and 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 he   cons t ruc t ion   p ro j ec t .   However ,  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  equipment 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 t h e 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  3 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 doubl ing   of  a mach ine ' s   u sage   f ac to r   causes  i t s  t ime-averaged 
n o i s e   l e v e l  t o  i n c r e a s e  by 3 dB. T h e r e f o r e ,   i f   i t   i s   c o n c e d e d  
tha t   t he   above   conse rva t ive   approach   can   ove res t ima te   t he   u sage  
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  fou r   t imes ,  
then 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  be ove res t ima ted  by 3 .:o 6 d B .  
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I f  the   par t icular   piece of  equipment  happens t o  be one o f  the  
no i s i e s t  o n  the j o b ,  th is   overest imate  can be t r a n s f e r r e d ,   a l l  
or i n  pa r t ,  t o  the   total   noise   level   predicted  for   the  construct ion 
pro jec t .  

A s h i f t   i n  YDNL of 3 t o  6 d 3  can be o f  s ign i f icance  t o  the  noise 
receptors.   Referring t o  Figure 5-1 i t   i s  seen t h a t  a 5 dB i n -  
crease  in  normalized Y D N L ,  within  the 50 t o  70 d 3  range,  generally 
s h i f t s   t h e  community react ion u p  t o  the  next  level of  s eve r i ty .  

I t  i s  concluded  that  the  conservative  estimation o f  construction 
equipment  usage f ac to r s  can potentially  cause a s ign i f icant   increase  
i n  the  predicted  impact o f  construction  noise on' neighbouring 
communi 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  project  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 the  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 ,  modera te ,   h igh  
or e x t r e m e ) ,  

2 .  when t h e   c o s t  o f  mi t iga t ion   i s   rough ly   comparab le  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   b e l o w   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  order 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  must p roduce   no i se   l eve l s   equa l  t o  
or 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  8 or e l sewhere  i n  the  r e p o r t .  
Those   p ieces  o f  e q u i p m e n t   w h i c h   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  no i se   impac t  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  t h e s e   i t e m s   s h o u l d  
n o t  be al lowed t o  e x c e e d   t h e   l e v e l s   g i v e n  i n  A p p e n d i x  8 'without  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 changs 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 )  Mi t iga t ion   o f   Cons t ruc t ion   No i se  

( i )  Mobile Construction 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  be 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 -  
ment t o  be used i n  t he  c o n s t r u c t i o n   o f  t he  mine ,   p l an t  a n d  o f f s i t e s  
The 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 gener ic   equipment  t y p e  
shou ld  n o t  exceed   those  g i v e n  i n  Appendix  B when measured under 
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  15 m ( 5 0  f t . ) .  

Once 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  
should  be  prevented f rom  fnc reas ing  w i t h  time t h r o u g h  a r e g u l a r  
maintenance  program. 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  w i l l  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  and 
human noise  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  workers, t h e  low-  
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   w i l l  be the  ma jo r   conce rn .   The re fo re ,  
a l l   mob i l e   equ ipmen t   shou ld  be ma in ta ined  w i t h  a s t o c k  or b e t t e r  
exhaus t  muffler i n  good  working   condi t ion .  The 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 the r  e q u i p m e n t   d i s r e p a i r ,   c o u l d  be 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   l o a d   c o n d i t i o n s .  

A t  t h o s e   c o n s t r u c t i o n   s f t e s ,   s u c h   a s  for the  make-up 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 ,  which  involve  fewer 
p i e c e s  o f  equ.ipment  and s h o r t e r   d i s t a n c e  from 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 ,  the no i se   f rom  id l ing   equ ipmen t   cou ld  become 
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  be cons ide red  o f  s h u t t i n g  
down a l l   e q u i p m e n t  when n o t . i n .   a c t i v e   u s e .  

I t  has been assumed,   except  i n  t h e  c a s e  o f  the   Nor th   Val ley  Oump- 
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   w i l l  be done  only d u r i n g  a s i n g l e  
& h o u r   d a y   s h i f t .  Any s i g n i f i c a n t   e x t e n s i o n   o f  these work hours 
w i l l   i n v a l i d a t e  t he  impact assessment. N i g h t t i m e   o r  weekend con- 
s t r u c t i o n   s h o u l d   g e n e r a l l y  be avoided .  The V i l l a g e  o f  Ashcroft 
Noise By-Law No. 280,  p r o h i b i t s  any 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  
between the  hours o f  9 .00  P .M.  a n d  7 . 0 0  A . M .  w i t h o u t  the  w r i t t e n  
consen t   o f   t he   V i l l age   C le rk .   Th i s   by - l aw w o u l d  apply  t o  t h e  
construct ion o f  the  make-up w a t e r   i n t a k e  and b o o s t e r  pumping s t a t i o n  1 .  
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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  peak   no i se   l eve l s  and   g round   v ib ra t ion   l eve l s   f rom 
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 and 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 rograms  a r e   n o t  ,!et k n o w n ,  
t he  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  be generated  have  not   been 
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  the above-ment ioned   no ise   c r i :e r ion ,  
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  be  used  whenever  possible.   l loise  and 
v i b r a t i o n   l e v e l s  can be c o n t r o l l e d  t h r o u g h  the type  a n d  s i z e  o f  
s u r f a c e  and g r o u n d  charges   used .  Where b l a s t i n g   i s  t o  be  done  near 
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  should  be des igned  
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 he  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   i f  
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 ,  the  n o i s e   a n d   v i b r a t i o n   l e v e l s  
should  be  monitored t o  a s su re   compl i ance .  

( i i i )  Mine Cons t ruc t ion   T rans fo rmers  

D u r i n g  m i n e   c o n s t r u c t i o n ,  the 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  mine m o u t h  w i l l  be c o n t r o l l e d  by the  two c o n s t r u c t i o n   t r a n s f o r -  
mer w h i c h   w i l l   o p e r a t e   c o n t i n u o u s l y .  The p u r e - t o n e   t r a n s f o r m e r  
n o i s e   w i l l  be a u d i b l e  over t h e   s o u t h w e s t  end  of  Bonaparte  Reserve 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  be provided 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  or a s p e c i a l  
w a l l .  The b a r r l e r   s h o u l d  p r o v i d e  approx ima te ly  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 one .  

( i v )   P l a n t  Steam  Line  Blowouts 
Steam l i n e  b l o w o u t s ,  pr ior  t o  s t a r t - u p  of  e a c h   g e n e r a t i n g   u n i t ,   w i l l  
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  workers near  
t h e  p l a n t  [140 dBA a t  30 m (100 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 ld   an ima l s  a n d  c a t t l e  t o  t he  e a s t  o f   t he  p l a n t  [ l o 0  dBA a t  900  m 
(3000 f t . ) ] .  T h e r e f o r e ,  t he  s t e a m   l i n e   o u t l e t s ' s h o u l d  be f i t t e d ,  
d u r i n g  each 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  an a t t e n u a t i o n  o f  2 5  dBA 
or  more. 
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( b )  M i t i g a t i o n  o f  Operat ion  Noise 

( i )  Mine Opera t ion  

A .  Mobile M i n i n g  Equipment 

As w i t h  mobi le   cons t ruc t ion   equipment ,   mobi le  m i n i n g  equipment 
should  be s e l e c t e d  which has 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 . )  which a re   equal  t o  or l e s s  t h a n  those   g iven  i n  Appendix 6. 
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 main ta ined  t h r o u g h  rou t ine   ma in -  
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 rou t ine   no ise   measurement  
program  should  be  es tabl ished 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  and o the r   equ ipmen t   d i s r epa l r .   Muf f l e r   ma in tenance  i s  pa 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  and other   mobile   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  
mobile  clean-up  equipment t o  be   used   a round  the   coa l   s tockpi les .  

8.  Coal S t a c k i n g  a n d  Reclaiming 

The conveyors and bucke t   whee l s   o f   t he   coa l   s t ack ing  and r e c l a i m i n g  
s y s t e m   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  speed.  However, 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  
can  generate   high  level   and  very  annoying  squeals   and  whirr ing 
sounds.   Again,   noise  and/or  vibrati0n.measurement.s  can  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 he   day t ime ,  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  o n  Bonaparte  Reserve 1 or H a t  Creek  Valley 
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 h e  primer cord  can  be  reduced when  f e a s i b l e  
and the  cord  can  be  covered w i t h  sand .  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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d e s c r i b e d  
Board Lim 
ceeded wi 
Workers w 

i n  S e c t i o n  4 . 3  b ( i i i )  A ,  the  Worker 's   Compensation 
i t   f o r   i m p u l s i v e   n o i s e   o f  1 4 0  dB peak  Linear w o u l d  be  ex- 
t h in   approx ima te ly  450 m ( 1 5 0 0   f t . )   o f   t h e   b l a s t   c e n t r e .  
i t h i n  t h i s  a r e a  w o u l d  be r e q u i r e d  t o  wear   hear ing 

p r o t e c t i o n .  

0. Mine Public  Address  System 

The m i n 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 ,   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   h a v e  n o t  been   pred ic ted  b u t  
they   should  n o t  e x c e e d   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 r d e r  t o  comply 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  t hese   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  warn ing   dev ice   sys t ems   r a the r  
t han  a s m a l l e r  number o f  ve ry   power fu l   cen t r a l i zed  
u n i t s .  

2 .  coverage  o f  s p e a k e r s  s h o u l d  be conf ined  t o  t h e   a r e a s  
where i t  i s  needed t h o u g h  s e l e c t i o n  o f  h i g h l y   i i r e c t i o n  
s p e a k e r s  or the   u se  o f  b a f f l e s .  

3 .  Use radio  communicat ion  as  much as p o s s i b l e ;   e i t h e r  
one-way FM or two-way VHF. 

( i i )  P l a n t  Opera t ion  

A .  Induced  Draft   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  Bonapartt?  Reserve 1 
w i l l  be  dominated by induced-d ra f t   f an   no i se   f rom  the   s t t i ck ,   a s sum-  
ing   wors t   case   fan  s e l e c t i o n .  I f   any   o the r   o f   t he   fou r  f r i n  manufac- 
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 ) ,  t h e   p l a n t   n o i s e  a t  Reserve 1 
would d r o p  a b o u t  5 dB t o  YDNL 3 5 - 4 0 ,  where t h i s   l e v e l  would  be 
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main ta ined  by 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 ,  from t h e  environmen- 
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  neces-  
a r i l y  silencing. The 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  the pure-tone  component  of t h e i r  n o i s e   l a r g e l y  unde- 
t e c t a b l e   a b o v e  the  o the r  p l a n t   n o i s e  so 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 he  p lan t   no ise   would  be reduced  more  than i s   a p p a r e n t   f r o m  the  
5 dB d r o p  i n  Y D N L .  .. - 

B.  Forced-Draf t  and  Primary-Air  Fans - 
Because 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  on the  
e a s t   s i d e  o f  t he  b o i l e r   h o u s e ,  t he  f o r c e d - d r a f t  a n d  p r i m a r y   a i r  It 

f a n 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  p l a n t   n o i s e  i n  the   Hat  
Creek Va l l ey .  They cou ld ,   however ,   c r ea t e   ve ry  h i g h  n o i s e   l e v e l s  i n  
the 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 k m . 2  ( 1 . 6  sq. m i l e s ) ] .  
t o  the e a s t  o f  t he  p l a n t  t o  be j u d g e d  incompatib1.e w i t h  c a t t l e   g r a z i n g  
(see Figure  6-12.a)Depending o n  t he  make o f   f a n s   s e l e c t e d ,   t h e   W o r k e r ' s  .~ U 

Compensation  Board  of B . C .  l i m i t  fo r  an 8 h o u r  per   day  exposure t o  
s t e a d y ' n o i s e  o f  90 dBA w i l l  be exceeded u p  t o  approx ima te ly  38 m 
( 1 2 5  f t . )  from t h e  i n t a k e  louvers t o  each  fan room. Workers e n t e r -  
i n g   t h i s   a r e a  woul'd have t o  wea r   hea r ing   p ro t ec t ion  or a l t e r n a t i v e l y  
a c c e s s  t o  t he  area  would  have t o  be r e s t r i c t e d .  

- 

. R  

- c  

T h e r e f o r e ,   i t   i s  recommended t h a t   o n e   o f   t h e   q u i e t e r   f a n s  makes ( e . g .  
Novenko or Sheldons*, see Appendix 8 )  be s e l e c t e d  or t h a t   t h e  i n t a k e  

louvres  be 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  dEA. 

m 

.r 

Note t h a t   a n y   p r o p r i e t a r y  products r e f e r r e d  t o  he re in   a r e   done  
so for i l l u s t r a t i v e   p u r p o s e s   o n l y  and n o t  for  endorsement t o  t h e  
exc lus ion   o f  other  s u i t a b l e  p r o d u c t s .  

-. 
* 

t 
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c .  B o i l e r  House a n d  Turb ine  H a l l  Walls 

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 eve rbe ran t   r l o i se  
l e v e l  o f  95 dBA i s  assumed  th roughout   the   bo i le r   house  a n d  t u r b i n e  
h a l l ,  a n d  the t r a n s m i s s i o n   l o s s   o f  the  " b a s e "   w a l l   s e c t i o n   i s  
a p p l i e d ,  the  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  the  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   B o n a p a r t e   R 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  (or  s i l e n c i n g   t h e m )  i s  l i m i t e d  
t o  5 t o  6 dBA. Any change   in  t he  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 ow 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 , i f   i n d u c e d - d r a f t   f a n   n o i s e   h a s  heen 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 p r o p o s e d   a l t e r n a t e   w a l l   s e c t i o n s   ( R o b e r t s o n   B u i l d i n g   S y s t e m s  
"Forma-Wall' ' a n d  "Newl ine   Pane l " ) ,   have   been   r epor t ed  t o  perform 
s l i g h t l y   b e t t e r  ( 2  d B )  than  the  b a s e   w a l l   s e c t i o n   a t  1 2 5  i lz .  Based 
o n  mass l a w  ( 6  d8 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 ach   ha lv ing  
of  f r e q u e n c y ) e x t r a p o l a t i o n ,  t h i s  2 dB a d v a n t a g e   w i l l  be main ta ined  
a t  63  and  31.5 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  env. ' ronmental  
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  two a l t e r n a t e   w a l l  
s e c t i o n s  would  perform  as  well or 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  
wa l l   s ec t ion   ( s ee   Append ix  8 ,  Tab le  B - 8 ) * .  

Although the  Forma-Wal ls '   t ransmiss ion   loss   a t   1000 H z .  i!; 1 1  dB  

poore r  t h a n  t h a t  o f  the b a s e   w a l l   s e c t i o n ,   t h e   o v e r a l l   n o " 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  O 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 requency   no ise   components   wi l l  be dominant .  

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 educe   t he  
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 h e   b o i l e r   h o u s e  a n d  t u r b . 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 .  
no i se   sou rce  c o n t r o l )  o r  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 he  b u i l d i n g s .  The e x t e r i o r  
wal l  or r o o f  s ec t ions   t hemse lves   can   p rov ide   abso rp t ion  i.: 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  or minera 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 k 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  such  
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 .  

0 .  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  8 -6  o f  A p p e n d i x  8 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 a 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 or 2 d B  a t  low 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 h   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  8-6. 

II 

I 

.- 
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  done 
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  'I) 

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 .  
** O i s t i n c t i o n  is 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 .  Elec t romat i c   Va lves  

E l e c t r o m a t i c   v a l v e s   w i l l   p r o d u c e  very h i g h  n o i s e   l e v e l s  [128 dBA 
a t  30 m ( 1 0 0  f t . ) ]  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  
o f   hea r ing  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  t o  p l a n t  
workers   and  neighbouring  animals .  

The edges  of  t he  b a 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 he  g r o u n d  near the  p l a n t .  However, 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  be o n  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  open. P l a n t  workers 
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  from 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  (25 d6A or more) a n d / o r  t h r o u g h  t h e  mandatory  wearing 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  
canno t  be p r e d i c t e d   a c c u r a t e l y  as d a t a  was n o t  a v a i l a b l e  l'rom t h e  
mos t   p robab le   supp l i e r .  However, d a t a  o n  s i m i l a r   u n i t s  stlow t h a t ,  
i n  t h e  ex t r eme ,   t hese   peak   l eve l s   cou ld   r each   160  d6 Linec.r  a t  
1 5  m (50  f t . ) .   T h e r e f o r e ,   t h e   W o r k e r ' s   C o m p e n s a t i o n  Boarc: 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  1 4 0  dB could  be exceeded a t  
u p  t o  150 m (500  f t . ) .  

The c i r c u i t   b r e a k e r s   w h i c h  a re  se l ec t ed   shou ld   no t   exceed   140  d6 
peak  Linear a t  t he  c 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  
unpro tec t ed   worke r s .   S ince  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  
t h i s   c o r r e s p o n d s  t o  137  d6  from 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 l y   l a r g e   a r e a  
a round  the   swi tchyard ,  o r  by s e l e c t i n g   i n h e r e n t l y   q u i e t e r   b r e a k e r s  
( e . g .  i n e r t - g a s   t y p e )  o r  f i t t i n g  the  n o i s i e r   t y p e   ( a i r - b l a s t )   w i t h  
d i s c h a r g e   s i l e n c e r s .  
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G .  P lan t   Publ ic   Address   Sys tem 

T h e  Publ ic   Address   and   s igna l   sys tems a t  t h e  p l a n t  w i l l  n o t  p r e s e n t  a 
problem i n  t h e  Ha t   Creek   Va l l ey ,   however ,   i n   t he   i n t e re s t  o f  min 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  
sys tems  should  be designed t o  c o n t r o l  the  sp read  O f  sound  beyond 
t h e  areas in t ended  t o  be se rved .   Th i s   can  be d o n e  by 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  
speake r   a r r ays   and  by us ing   personal ized   rad io   communica t ions   were  
p o s s i b l e .  

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

A .  Make-up Cooling  Water  Supply  Booster P u m p i n g  
S t a t i o n s  

With 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  end w a l l 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  Bonapa r t e -Thompson   r e s iden t i a l   a r ea   w i l l  be c l a s s e d   a s  " H f g h "  
( s e e   T a b l e  6-11).  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 a u l d  be. done t o  t he  e x t e n t  o f  p rov id ing  a 2 5  dBA reduc-  
t i o n .  The i m p a c t   s i g n i f i c a n c e  w o u l d  then be reduced t o  " I n s i g n i f i -  
cant"   and the s t a t i o n   t r a n s f o r m e r   n o i s e  would become t h e  dominant 
no i se   sou rce .   Th i s   t r ans fo rmer  noise w o u l d  s t i l l  be 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 he  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  form of  a s t u b   w a l l  or s c r e e n  o n  the  n o r t h  s i d e  o f  
the  t r ans fo rmer   shou ld  be p rov ided .  Roof t o p  ' exhaus t   fans   should  
a l s o  be 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  fa.n n o i s e   s h o u l d   a l s o  be con- 
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  minimize 
env i ronmen ta l   deg rada t ion .   T rans fo rmer   no i se   w i l l   no t   r equ i r e  
a t t e n t i o n .  

1 
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8 .  Access Road 

To l i m i t   a c c e s s   r o a d   t r a f f i c   n o i s e   i m p a c t  ( o n  t h e  McClean  Lake 
I n d i a n   R e s e r v e   p r i m a r i l y ;  See F igure   6 -16 )   du r ing   peak   cons t ruc -  
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   o r   b e t t e r  exhaus t  s i l e n c e r s  and t h a t  these 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 rucking  t o  weekdays  would l i k e l y  be 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 l 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  be "Low" ( T i b l e  6 - 1 1 )  
a s suming   on ly   day t , ime   f l y ing .   However ,   a t   S i t e  C ,  t h e  o v 5 r a l l  impac t ,  
a s   r e f l e c t e d   i n   a n n o y a n c e ,  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  m3y be  more 
s e v e r e   t h a n   i n d i c a t e d  by noise impact   consi  
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  
t h e  a i r c r a f t   w o u l d . f l y  over t he  b u i l d i n g s  ( 
t hem)   l oca t ed   approx ima te ly  300 m (1000 f t  
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  the 

d e r a t i o n s   a l o n e .   F e e l i n g s  
very  low a l t i t u d e s   a t  which 
p o s s i b l y   r e s i d e n c e s  among 
) west  o f  S i t e  C .  The 
a i r c r a f t   o p e r a t i o n s   c o u l d  

be reduced  somewhat i f   t h e   a i r c r a f t s   w e r e  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  so  t h a t   i t s   a p p r o a c h   p a t h s  d o  n o t  pas s   ove 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 (300 f t . )  or  more. 
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0. 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  the  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  equipment 
t rucking  would 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 a n d  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  t u o  s i t e s ,  
p a r t i c u l a r l y   t h e  J E B Lumber s i t e  a t  A s h c r o f t ,   t h i s  t ruck ing  n o i s e  
would c r e a t e  noise impacts .  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  Table  6 - 1 1 .  The i m p a c t   a t   K e l l y  Lake 
has no t   been   p red ic t ed ,  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  people  exposed t o  t h e   n o i s e ,  
however,  would l i k e l y  be c o n s i d e r a b l y   l e s s  a t  Kelly  Lake. 

To minimize t h e  impact  o f  b o t h   t h e   t r u c k i n g  a n d  the equipment 
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 ranes   shou ld  

be e q u i p p e d  and  maintained w i t h  s tock 0.r b e t t e r   e x h a u s t   m u f f l e r s .  
To main ta in  t h e  v a l i d i t y  o f  the  p r e d i c t e d  noise  impact,  highway 
truck n o i s e   l e v e l s   s h o u l d   a t  no time exceed   those   g iven  for  
highway tru'cks i n  A p p e n d i x  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 w h e n  n o t   i n   a c t i v e  use. 

The t r u c k i n g   r o u t e  t h r o u g h  neighbouring  communit ies   should be 
s e l e c t e d  i n  con fe rence  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 he  adjacent   road  has   an  upgrade i n  t h e   d i r e c t i o n   w h i c h  the 
loaded trucks w i l l  be t r a v e l l i n g .  

L 

.. .c 

7 - 1 2  Harford.  Kennedy.  Wakefield  Ltd. 



a 

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  he 
reduced 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 ,  
compensat ion  should be c o n s i d e r e d .  The a r e a s  i n  which 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 he  Bonapar te   Ind ian   Reserve  No. 1 
and the  Hat Creek 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   would  be payable  t o  persons exposed  ortly  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  near t h e  Thompson 
R i v e y i n t a k e   f o r   t h e  make-up coo l ing   wa te r   sys t em.  

Two b a s i c   c a t e g o r i e s  o f  noise   impact   have  been  d . ' scussed 
th roughou t  t h i s  r e p o r t .  They a r e  : 

1. 

2. 

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  
best  u s e   ( g e n e r a l l y   t a k e n   a s  the p r e s e n t   u s e )   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  Sect ion  5 .0  a s  YDNL 55 and 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 )  70 f o r  
a g r i c u l t u r a l   l a n d s .  

eq 

Where the  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   u s e .  

I n  t he  f i r s t   c a s e  the owner of  the impacted  land  has  
e i t h e r  t o  s e l l  or t r a d e   h i s   l a n d  t o  B . C .  Hydro or t o  s t a y  o n  
the l and   and   ope ra t e  i t  a t   l e s s  

I f  8.C.  Hydro  purchases 
be tween  the   purchase   p r ice  a n d  
p o s i t i v e   f i g u r e )   c o u l d  be cons i  
having t o  move o r ,   i n   t h e   c a s e  

t h a n   i t s  best l a n d  use 

t he  p r o p e r t y  then t h e   d i f ' f e r e n c e  
the f a i r   m a r k e t - v a l u e   ( i f '  a 
dered  t o  be compensa t ion   for  
o f  t h e  owner l e a s i n g  back t h e  

p r o p e r t y ,  for  the l o s s  o f  ownership a n d  subsequen t   exposure  t o  
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t o  p ro jec t  impac t s ,   no i se   a s   we l l  as 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  zones a r o u n d  m a j o r   a i r p o r t s ,  
f o r  the  purchase  o f  prope r ty  s o l e l y  on t he  b a s i s  o f  no i se   impac 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  be incompa t ib l e  w i t h  bes t  land  use  and a t  which  noise   could be 
one o f  the  w o r s t ,   i f  n o t  t he  worst, p r o j e c t   i m p a c t   i n c l u d e   t h e  
Hat Creek V a l l e y   p r o p e r t i e s   o f  Ed Lehman, M .  S u a l t e  and  Ike 
Lehman,  and t h e  southwest corner o f  t he  Bonaparte   Reserve 1 
( s e e   F i g u r e  6 - 1 2 ) .  A cash   s e t t l emen t   app roach  t o  compensation 
m i g h t  be more a p p l i c a b l e  t o  the  Hat   Creek  Val ley ranch p r o p e r t i e s  
while   impacted  Indian  Lands m i g h t  be more  amenable t o  rep lacement  
i n  k i n d  ( i . e .  a l.and exchange ) .  

I f  the owner does n o t  s e l l  and  remains on  ,the l a n d ,  
he could  be c o n s i d e r e d   e l f g i b l e  for compensa t ion   fo r   h i s  ex-  

, posure  t o  p ro jec t  noise   and o the r  i m p a c t s ,  b u t  no f i r m   b a s i s  
or p r e c e d e n t   e x i s t s  by which  the  amount o f  compensat ion  could 
be 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  be the d i f f e r e n c e  
i n  l and   va lues  w i t h  and  without  t he  p r o j e c t ,  or the  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  fu ture  revenues  caused by o p e r a t i n g  the  
l a n d  a t  o ther  than i t s  b e s t   u s e .  

I n   t h e  second c a s e ,  where n o i s e l e v e l s   i n c r e a s e  b u t  remai.n 
compa t ib l e  w i t h  bes t  land  use, there  i s  no p r e c e d e n t  for t h e  
purchase  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 he  d e g r a d a t i o n  
o f  the  acous t i c   env i ronmen t .  However, t h i s   d o e s  n o t  mean t h a t  
no compensation 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  
impact   through t h e  c r e a t i o n  o f  annoyance w i t h o u t  i t s   e x c p 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  and wel fare .   Al -  
t e r n a t e l y .  B . C .  Hydro 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 he  t o t a l   i m p a c t  o f  the  p r o j e c t  o n  t h e   p r o p e r t i e s  

" 

1 
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conce rned .   P rope r t i e s   wh ich  w i l l  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  the H a t  Creek   Val ley   ranches   o f  A .  Pa rke ,  0. Rid1a . r  
( B a l d w i n ) ,  A .  Pocock  and G .  Pa rke ,  a n d  t h e   m a j o r i t y  o f  Bonaparte  
Reserve 1 (shown  non-hachured  in   Figure 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  on t h e   r e s i d e n t i a l   a r e a  a t  t h e  Thornpson-  
Bonaparte  River c o n f l u e n c e   w i l l  be a t   t h e   i n s i g n i f i c a n t   l e v e l  
and  hence  compensat ion  wil l  n o t  l i k e l y   h a v e  t o  be c o n s i d e r e d .  

I t  should  be n o t e d  tha t   compensa t ion  o f  a n y  kind 
s p e c i f i c a l l y   f o r   n o i s e   i m p a c t   s h o u l d  be based on t he  n o i s e  
l e v e l s   t h a t   a r e  shown b y  f i e ld   measu remen 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  and ope ra t ion   and  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 .  The 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  
a n d  w i l l   t h e r e f o r e  be somewhat   higher   than  the  measured  levels .  

A p p e n d i x  0 p r e s e n t s   g u i d e l i n e s  fo r  the   a s s ignmen t  o f  
p r o j e c t   c o s t s  t o  n o i s e   i m p a c t s   o f   t h e  two b a s i c   t y p e s   d i s c u s s e d  
above .   These   gu ide l ines   were   d rawn   j o in t ly  by H a r f o r d ,  Kennedy, 
Wakefield L t d .  a n d  S t r o n g  Hall  & A s s o c i a t e s .  

7.3 EFFECTS OF PROJECT  NOISE  MITIGATION O N  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  recommended 
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 downward 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  
deg ree  o f  env i ronmen ta l   deg rada t ion   caused  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 . o n s   c a n  
be i d e n t i f i e d ,   a r e   l i s t e d  i n  Tab le   7 -1 . a long  w i t h  t h e  “ w i t h  and 
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  
can   be   e s t ab l i shed .  

7 - 1 5  
Harford. Kennedy.  Wakefield  Ltd. 



NOISE SJURCE NOISE AITIGATIVE SOURCE 

REDUCTION* 

RECEPTUI~ LOCATION 

ACT ION 

Fan Selection 15, Donaparte Indian 

Si lencing end only)  
ans (Plant)  and/or Reserve 1 (North 

Forced-Draft 

. \ i r  Fans 
& I I ~  Prinlary- 

Plant)  

i teadl L i ne 
l loyouts 
(Plant)  

t r  I i ( G r a y  

fan  Select ion  Trachyte  Hi l ls  

Si lencing 

Si lencers  Plant  yard and 
and/or  Hearlng  Grazing  land t o  
Pro tec t ion   fo r   eas t   o f   p lan t  
Workers 

e a s t   o f   l a n t  

- 

OVERALL IMPACT 
COWENTS 

Low Denefi ts  only areas where Ins ig .  
p lant   no ise dominates. Reduc- 
t i o n   o f  pure  tone makes noise 
less annoying. 

Low Area  where YDNL exceeds 65 i s  Ins ig .  
reduced t o   e s s e n t i a l l y   w i t h i n  
the   p lan t  boundaries. 

" 
Plant  workers  protected  against 

" 

hearing 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 1  
reduced.  (With s i lenc ing   on ly )  

lectromat ic Plant workers protected  against  
" Plant  yard and 2 5 0 )  Silencers 

~ ~ ~~~ 

Grazing  land t o  
east o f  plant.  duced. Ca t t l e  and w i l d l i f e  

" 

hearing damage and s t a r t l e   r e -  

s t a r t l e  reduced. 
I 
2. 
0 

Insig. - 
t ruc t i on  

Insig.  Without  barr ier,  pure tone  noist 
North  side Reserve 1 Low would be audible a t  n ight .  Wit1 

Cransfonlers (Southern  boundary) ba r r i e r ,  i t  would be inaudible. 

uoster PUIIIP- Ven t i l a t i on  Fans: 25(A) Residential Area  High Ins ig .  Fan and transformer  noise  would 

i i l e  Cons- Donaparte 10+ Bar r i e r  on 

x 

3 1 
and/or  silenc- a 

a t  Confluence of Transformer fan se lect ion 
Bonaparte and 10(A) CD 

still be audible  dur ing  quiet  
periods (e.9. between traln 
events,  low  winds)  but  impact 
will be ins ign i f i can t .  

lransfonller  ing. Trans- Thompson Rivers 
f o t u w   b a r r i e r  

*Noise  reductions  refer  either to the A-weighted sound l e v e l  (A) ,  o r  to the  level i n  the % contro l l ing  octave band a t  the  receptor  location. 
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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  sound!; o f  f r e -  
q u e n c y   b e l o w   1 0 0 0   h e r t z   a n d   a b o v e  4000 h e r t z   t o   s i m u l a t e  ,:he 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 q 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 ,   3 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 : O O  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 .  

dBA ( A - w e i g h t e d   D e c i b e l 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   . ' 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   ea r .  

Harford. Kennedy.  Wokefield  Ltd. 



Decibel (dB)- 

1 s   t h e  u n i t  o f  sound   p re s su re   l eve l ,   sound  power l e v e l  and 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  as t e n  time t h e  common loga r i thm O f  

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 . 1  
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 .  

Equ iva len t  S o u n d  Level (L& 

The l e v e l  o f  a constant  A-weighted  sound  which, i n  a g i  
s i t u a t i o n  and   t ime  per iod ,   has   the  same s o u n d  energy   as  
a t ime-varying  sound. More p r e c i s e l y  i t  i s  the  time-we 
mean-square,   A-weighted  sound  pressure  level.  L e q ( 2 4 )  
pu ted   over   an   en t i re   day .  

ven 
does 

, i g h t e d .  
i s  L e q  com- 

F a s t   r e s p o n s e  

A s t anda rd ized   r e sponse   t ime   p rov ided  on  sound  leve l   meters .  . 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 l   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  whose l e v e l   f a l l s   o n c e  or more t imes t o  low o r  
unmeasurable   values  d u r i n g  an  exposure.  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  dBA a t  l e a s t  10% of  
any  one h o u r  p e r i o d .  

Noise 

A c o u s t i c   n o i s e  i s  common 
o f  a g i v e n   r e c e i v e r   a t  a 
annoying. 

Peak S o u n d  l e v e l  

- 
l y   d e f  

given 
' i ned  as s o u n d  which, i n  t h e  o p i n f o n  

t ime  and  place,   i s   unwanted or 

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 des igna ted   t ime  
i n t e r v a l  or even t .  

Harford. Kennedv. WakefielC Ltd. 
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Slow response 

A standardized  response  time  provided on s o u n d  level  meters. I t  
r epresents  a squared-pressure  time  constant o f  one second. 

S o u n d  Power Level (SWLL = 1 0  Log.- ' ( d B )  

Where: W = sound power of  the  source  in  watts 
W O  

W,= reference sound power 
= I O - ' *  watts. 

S o u n d  Pressure Level ( S P L )  = l o  L o g . - T  P 2  
( d B )  

'ref 
Where: P = r o o t  mean square  (rms)  acoustic or sound pressure 

expressed  in Newtons per  square  meter ( N / m 2 )  

'P'e f = reference rms sound pressure 
= 2 X N/m2 

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 )  represent   the sound l eve l s  ,txceeded 
i% of a s t a t ed   t ime   i n t e rva l .  For example L ~ , J  represents   the   l eve l  
exceeded 10% of the  time. 

Yearly  day-niqht  average  noise  level ( Y D N L ) :  

Is the  logarithmic  average o f  the d a y - n i g h t  average sound level  
( L d h )  over a f u l l   y e a r .  

Horford,  Kennedy,  Wokefield Ltd 
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1 . 0  INTRODUCTION 

Ambient   noise   levels   were  monitored t h r o u g h o u t  t h e  H a t  Creek 
Val ley  i n  Oc tobe r ,  1 9 7 6  and  again i n  February a n d  March, 1 9 7 7 .  
Measurements  were  conducted d u r i n g  two d i f f e r e n t   s e a s o n s  o f  t h e  
y e a r  t o  de t e rmine  whether s i g n i f i c a n t   d i f f e r e n c e s  i n  ambient  
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 he  p resence  o f  snow o n  t he  
g r o u n d  or 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 
purpose  o f  t he   mon i to r ing  was t o  p r o v i d e   p a r t  o f  t h e   i n f o r m a t i o n  
necessa ry  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  
da t a   oBta ined   w i l l   p ro .v ide  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  
community  noise  problems  ever  develop. This repor t  documents 
the  p rocedures  a n d  ins t rumenta t ion   employed   and   presents   the  
r e s u l t s   o b t a i n e d .  

2 . 0  DATA ACQUISITION 

2 . 1  E q u i p m e n t  

a )  Fa1 1 Measurements 

The s o u n d  m o n i t o r i n g  equipment used for the f a l l  me!asurements is 
i l l u s t r a t e d  i n  Figure 2 . l a .  The in s t rumen t s   u sed  for  
t h e   p e r i o d i c   o c t a v e  band a n a l y s e s  o f  the   background  no ise  
l e v e l s   w e r e  t he  f o l l o w i n g :  

a )   B r u e l  & Kjaer Type 220.4 P r e c i s i o n  S o u n d  Level   i l e te r  
b )  Bruel & Kjaer  Type  1613  Octave Band F i l t e r  S # ? t  

C a l i b r a t i o n  o f  the moni tor ing   sys tem 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  the   Brue l  & Kjaer  Type 4230, 94 dB C a l i  b r a t o r .  

Informal  weather  measurements  were  taken from t ime t o  
time u s i n g  t he   fo l lowing   equ ipmen t :  

Owyer Mark I 1  Wind S p e e d   I n d i c a t o r  
Weksler Met a n d  Ory Bulb  Thermometer 



BbK Type UA 0207 Foacn W i n d s c r e e n  
O B K  Type   4145   M ic rophone  

B&K Type 2 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  1I.P. 7 1 5 5  0 
C h a r t   R e c o r d e r  

____ 

* H e c h t r o n i c s   R e s e a r c h   C o r p o r a t i o n  i s  
a n   a f f i l i a t e  o f  A e r o   A c o u s t i c  
S y s t e m s   L t d .  

06.K Type  2204 
P r e c i s i o n   S o u n d  
l e v e l   H e t e r  WRC I n t e r f a c e *  

I O e t e c t o r  

1 

GI( 1945 
Couwuni t y  
N o i s e  
Ana l y s e r  On/i)f f S i  4na 1 

<, AC S o u n d   S l q n a l  
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UC =. dOA 
A C  S o u n d   S i g n a l  

"0 

- Uher  4400 
T!lQCI3€QUkJ 
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2 . 1  E q u i p m e n t  ( c o n t ' d )  

b )  Winter  Measurements 

For  t h e  winter moni tor ing   the   measurement   sys tem was 
m o d i f i e d   s l i g h t l y .  A Eruel & Kjaer  Type 4 1 6 5  q u a r t z  
coa ted   mic rophone   w i th   dehumid i f i e r  was used  with  the 
same  sound  level  meter a n d  a n a l y s e r   u s e d   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   ind ica tor   used   in   these   measurements  
was a Tradewinds Type 108 JH w h i r l i n g  cup  anemometer, 
w i t h  the  o u t p u t  connec ted   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 eco rd   o f   t he  w i n d  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 ) l .  

2 . 2  Procedures  

a )  - Fall   Measurements 

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 sponse  was obta ined   f rom  the  HP Char t   Recorde r .  
D u r i n g  t h e  manned p o r t i o n s  o f  the moni to r ing  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 the  l a b  was unmanned,. t he  i n t r u d i n g  events 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  
the 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 s e t  
u p  t o  turn on whenever t he  sound  level   exceeded a p re -  
s e t   v a l u e .   T h i s   v a l u e   v a r i e d   f r o m   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  had 
been t r i g g e r e d .  i t  remained o n  f o r  a t   l e a s t  5 seconds .  

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  
E b K Type  4230 C a l i b r a t o r .  No ad jus tmen t s   were  f o u n d  
t o  be necessa ry  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  f 0 . 5  dEA.  



1 06K Type UA 0237  foals  Windscreen 

U6K Type  4165  Microphone 

B6K Type UA 0 3 0 8   D e h u m i d i f i e r  

B & K  Type  2C0007  Preamp1 i f i e r  

U l l K  I -ype A 0  0029  Mic rophone 
E x t e n s i o n   C a b l e  
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S o u n d   L e v e l   i i e t e r  
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1 .  0 
I *Mechtronics Hesearch Corporation i s  an 
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2 . 2  P r o c e d u r e s   ( c o n t ' d )  

a )  Fa1 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   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   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  
when  an 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 J 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  it was 
p o s s i b l e   t o   d e t e r m i n e   t h e   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 ,  the a m p l i t l d e   o f  
t h e   t o n e  was v a r i e d   i n   p r o ? 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   2 . l b ) .  

U 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  made 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 . .  
M 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   w h i c h  
was 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 i l i n e d  f r o m  

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 r i c e  a l l  
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 .  



2 . 3   S i t e   D e s c r i p t i o n s  .- 

F o u r   s i t e s   w e r e   c h o s e n   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  
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 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  will b e   c o n s i d e r e d  
as 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 ighway  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  a s  a s a m p l e   o f  
t h e   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   b e   e x p e c t e d  a t  s i t e s  
w e l l   r e m o v e d   f r o m  any 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 ,  -~ R 

i n d t 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 .  
T 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  
Ffgure 2 . 3 .  

L 

2 . 3 - 1   S t 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   H a t   C r e e k   r o a d   w i t h   H i g h w a y   1 2 .  
The s i t e  was s i t u a t e d   o n   a n   o l d   g r a v e l   r o a d   w h i c h  
p a r a l l e l e d   H f g h w a y   1 2 .   P h o t o g r a p h s   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 .   T h e   a r e a s   o n   e i t h e r   s i d e  o f  
t h e   h i g h w a y   w e r e   w o o d e d .   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  150 f e e t   f r o m   . H i g h w a y   1 2   a s   s h o w n   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  on t h e   g r o u n d   i n  
t h e   i m m e d i a t e   a r e a .  

T h e   m a f n   n o i s e   s o u r c e s   w e r e   t r a f f i c  on  t h e   h i g h w a y ,  
t h e   S t e e l   B r a s .   C e m e n t   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   H i g h w a y   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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Figure 2.3-lb: Site 1 (not  to  scale) 
Cross section as seen looking N.M. 
(Similar v iew to  centre photograph 
on preceding page). 



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  
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)  
trucks,  Some o f  t he  t rucks   were   opera t ing   back   and  
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  
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  truck t r a f f i c  
weekdays  and hopper  t r u c k s  ( C P  and  Trimac) .  Some 

e 
and 
f o r t h  
ch 
o n  

8.C.  Hydro  and 8.C. Te l   veh ic l e s  were a lso   no ted .   ‘Minter  
t r a f f i c  was 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 r u c k s  
s i n k e   i d e n t i f i c a t i o n  was  made f rom  t ape   r eco rd ings .  

doise   f rom the  cement   p lan t   appeared  t o  o r i g i n a t e  
from conveyors   and  crushers  however some o f  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  the   p lan t   were   p roduced  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  the rock face   above  
the  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  the  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  on the s o u t h   s i d e  
of Highway 1 2  approx ima te ly  300 f e e t   e a s t   o f   t h e  Hat 
Creek 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 igure  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  from Highway 1 2 .  There  were a f e u   i n c h e s  o f  
c r u s t y  snow a t  the s i t e  o n  February 1 4 ,  1977 b u t  o n  c 

March 6.. 1977  there  was no snow remain ing .  

The main n o i s e   e v e n t s  were t r a f f i c  on Highway 12 w i t h  
the  same type  o f  mix  a s   S i t e  1. Some e v e n t s  were r eco rded  
f a r   t r a f f i c   t r a v e l l i n g  o n  t h e  Hat  Creek  road b u t  t he  
number o f  t h e s e  was small  compared t o  t h e   t r a f f i c  o n  
Highway 1 2 .  

L 
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( 1 3 )  

2.3-2 S i t e . 2  ( c o n t ' d )  

Noise  from t r a f f i c  0 n Highway 1 2  could  b e heard from 
vehicles   which were 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  site.however whenever t r a f f i c  turned n o r t h   a t   t h e  
Hat  Creek j u n c t i o n  t he  sound  d i sappeared   rap id ly   due  
t o  t he  s h i e l d i n g  from h i g h  c l i f f s   n e a r  t he  j u n c t i o n .  

O the r   even t s   i nc luded  cows and b i rds .  A smal l   s t ream 
t o  the south   o f  the 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  Hat  Creek  road  approximately 
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 12.  I t  was 
s i t u a t e d   a t  Hole 75-64 o f  t h e  8 . 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  
the Hat   Creek  val ley.   Photographs o f  t h i s  s i t e  a r e  
con ta ined   i n   F igu re   2 .3 -3a .  .The microphone was l o c a t e d  
approx ima te ly  200 f e e t  from  the  Hat  Creek Road a s  shown 
i n   F i g u r e  2 .3-3b .  During the win te r   mon i to r ing   t he re   were  a 
few pa tches  o f  c r u s t y  snow t h r o u g h o u t  t h e   a r e a  and t h e  
ground was f r o z e n .  

Host of   t he   i nd iv idua l   even t s   were  from i s o l a t e d   c a r s  
and trucks t r a v e l l i n g   a l o n g  t h e  road b u t  t hese   were  
r e l a t f v e l y   i n f r e q u e n t .  Wind, w h f c h  occu r red  on some o f  
the  mon t to r ing   days ,  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 events   inc luded   cows,  
b i r d s  and t h e   o c c a s s i o n a l   l i g h t   a f r c r a f t .  

.a 

.. 

'L 

a 



View looking N.W. a t  noise monitor ing 
Lab with Hat Creek 2oad in  background 

View l o o k i n g   e a s t   a c r o s s  Hat Creek 
Road a t   n o i s e   m o n i t o r . n g  l ab .  

Same view as 
above le f t .  

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  



Figure 2 . 3 - 3 b :  S i t e  3 (not  t o  s c a l e )  
Cross  sec t ion  as  seen  looking 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  % m i l e   u p   t h e  8.C. H y d r o   r o a d   w h i c h  
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 h  
o f   t h e   j u n c t i o n   w i t h   H i g h w a y  12.  The s i t e  was n e a r   a n  
o p e n  mead,ow b u t   m o s t   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 ) .   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   1 0 0   f e e t   f r o m   t h e   r o a d .   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 ,   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   t h e   w e e k e n d   m o n i t o r i n g   ( M a r c h  
5, 1 9 7 7 )   a n d  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  s n o w   c o v e r e d  
t h e   a r e a   d u r i n g   t h e   w e e k d a y   m o n i t o r i n g   ( M a r c h  10, 1 9 7 7 ) .  

V e r y   l i t t l e   t r a f f i c   o c c u r s   o n   t h e   r o a d  ( 6  e v e n t s   i n   f o u r  
d a y s   o f   m o n i t o r i n g )   h o w e v e r   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  
f r o m   H i g h w a y  12 i s  a u d i b l e   ' i n   t h e   d i s t a n c e .  On one   day  
o f   m o n i t o r i n g   w i n d   a c c o m p a n i e d   b y   r a i n  was t h e   m o s t  
s i g n f l c a n t   n o i s e   e v e n t .  

2 . 4   M o n i t o r i n q   S c h e d u l e  

A t  e a c h   s i t e .   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   b t e r e  
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 c r g r a m s ;  
o n e   o n  a weekday,   and  one  on  a w e e k e n d .   D u e   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  
system.  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  01' 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  'weekday 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, 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 .  



View  look ing  N . W .  
a t   n o i s e   m o n i t o r i n s  

c a t t l e   g a t e  o n  
Tab l o c a t e d  a t  

B.C.  Hydro r o a d .  

V iew  look ing  west 
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  on B . C .  
Hydro  road 

I 

F I G U R E  2 . 3 - 4 :  S i t e  4 Photographs  

. .. . 



2.4   Moni tor ing   Schedule  ( C o n t ' d l  

On March 5 ,  1977 unmanned mon i to r ing  was conducted 
a t  s i t e  4 t o  o b t a i n   d a t a   f o r  a winter   weekend.  O f t  

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   w i n d y   r e s u l t . 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  occas iona l   ca lm 
pe r iods ,   however ,  the  background   no i se   l eve l  was 
extremely  low.  A s  a r e s u l t ,  the  dynamic  range o f  
t he  measurement  system was i n s u f f i c i e n t  and   the  
i n s t r u m e n t a t i o n  was over loaded  d u r i n g  w i n d  g u s t s .  
Hence ,   t he   da t a   ob ta ined  was i n v a l i d .  However, s ' n c e  
t h i s  s i t e  was remote  from man-made sound ,   t he   da t t :  
o b t a i n e d  f o r  a weekday 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  loca t ion .   Hence ,   repea t   measurements   were   no t  
made. 

Table   2 .4-1   ind ica tes   exac t ly   what   per iods   were   moni -  
tored  and  'Table  2.4-2  shows  which  of t he  p e r i o d s  
monitored i n  t h e   f a l l   w e r e  manned  and  which  were  unmanned 



Site To 1 Oescription From 
~ 

1 12:OO a.m. Oct. 26/76 1 12 Midnight Oct. 26/76 Fall-Weekday I 
1 12 Midnight Oct.  22/76 I 12 Midnight Oct. 23/76 1 Fall-Weekend I 

I . 

7 a.m. March 9/77 
11:OO P.m. Feb. 10/77 

7 p.m. March 9.77 
7 a.m.  Feb. 11/77 Winter-Weekday 

I 1 
!8:40 a.m.  Feb. 20/77 1 5:40  a.m.  Feb. 21/77 ] Winter-Weekend 

2 1 12 Midnight Oct.  24/76 1 12 Midnight Oct.  25/76 1 Fall-Weekday 
~ ~~~~ 

12:OO a.m.  Oct. 24/76 I 12 Midnight Oct. 24/76 I Fall-Weekend I 
I 8:OO a.m.  Feb. 14/77 I 6:OO a.m. Feb.  15/77 I Winter-Weekday 1 
8:OO a.m. March 6/77 6:OO a.m. March 7/77 I Winter-Weekend 

3 12 aidnight Oct.  29/76 1 Fall-Weekday 12 Midnight Oct. 28/76 

I 12 Mfdnight Oct. 29/76 1 12 Midnight Oct. 30/76 I Fall-Weekend I 
7:OO a.m. Feb. 19/77 

Wlnter-Weekend 6:OO a.m.  Feb. 20/77 8:OO a.m.  Feb. 19/77 

Winter-Weekday 6:OO a.m.  Feb. 19/77 

4 Fa 1 1 -Weekend 12 Midnight Nov. 1/76 12 Midnight Oct. 31/76 

I 12 Midnight Oct. 30/76 I 12 Midnight Oct.  31/76 1 Fall-Weekend 1 
8:OQ  a.m. March 10177 Winter-Weekday 6:OO a.m. March 11/77 

- - 1 Winter-Weekend 

Table 2.4-1: Monitoring Schedule ' 



24 1  2  3  4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20  21 22 23 

Oct. 23/76 
S i t e  1 O O O O O Q O O X X  X X O O X X X X O O X X ~ 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  

act. 26/76 
S i t e  1 " o o o o o o x x   x x x x x x x x o o 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 x 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 K 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 : manned 
0 : unmanned 
- : moving 

Table 2.4-2: Fal 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  fa 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  
a n d   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 .  
T h e   m e a s u r e m e n t s   w e r e   i n t e n d e d   t o   r e f l e c t   g r o s s   c h a n g e s  
o n l y   s i n c e   t h i s   d a t a  will 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 .   T h e   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 r a n d o m   s a m p l i n g   o f   w i n d  
speed a t   t h e   m i c r o p h o n e  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  
Y 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   t h e   n o i s e   l e v e l   d a t a .   O t h e r  
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 8.  C. H y d r o  i s  p r e s e n t e d  
i n   T a b l e  2 . 5 - 2 .   F i g u r e   2 . 5   s h o w s   t h e   l o c a t i o n  of t h e  
8 .  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  a 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   w a s . u s e d  I 

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  
b e l  ow. 

N o i s e   M o n i t o r i n q   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  

.. - 
Harford. Kennedy,  Wakefield Ltd. 
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Site 

1 

2 

3 

Date 

Oct. 23 

Oct. 26 

Oct. 24 

Oct. 25 

Oct. 29 

Table 2 .5 -1 :  

(22) 

Time 

S: 15 
10 : 28 
13 : 45 
15 : 50 
16:05 
20:25 
23: 55 
9: 22 
12:46 
20:16 
z1:5a 
a:oo 
13: 55 
17 : 40 
19:20 
8:12 
12:35 
33:07 
13 : 27 
14:40 
15 :23 
20:15 
22:45 
o: a1 
7: 56 
11:30 
11:50 
12:ao 
14: 16 
14: 46 

Temperature 
O C  

4 

7 
2 
1 
0 
8 

5 
0 
5 
5 
5 .  

2.5 
a 

-1 
-3. 
2 
-1 

Relative 
Hwni  di t y  

(%)  

65 

51 
69 
67 
73 
64 

73 
79 
73 
a4 
70 

69 

Wind 
Speed 
(mph 1 

0 
0 

0 

0 
0 
0 
0 
0 
a 
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 

Condi tians Owing F a l l  Manitaring  Periods 

Wind 
Directior 
('True) I 

u 

r;. 

217 
212 
212 t 

.t 

... 

-, 

.. 

42 
I 

152 
287 
292 

- 



!ONITORING 
NOISE 

SITE 

2 

! 
I 
I 
I 
i 
I 
i 
I 
I 

I 
i 

i 
I 
I 
! 

I 

I 
i 
I 
I 
1 

I 
I 

- 

:eb. 14 I 8:00 

Feb. 15 

! M a r .  6 
~ 

;Mar. 7 

I 

i 
I 
I 

I 
I 

! 

I 

1 

! 

1 : o o  
3:OO 
2:oo 

4: 00 
5:OO 

I 9:oo 1 
1 o : o o  i 

i 

j 11:oo ! 
I 12:oo ~ 

i 13:OO ! 

j 15:OO i 
1 14:OO ! 

i 16:OO ~ 

! 17:OO ~ 

i 19:oo ; 
i 18:OO j 

: 20:oo \ ' 21:oo i 
~ 22:oo 1 
~ 23:OO 
i 24:OO 
i 
I 

! 

i 

6:OO :, 

8:OO j 
9:oo ~ 

1o:oo 
11:oo ; 
12: 00 
13:OO 1 

1 5 : o o  ~ 

14:OO i 

16:OO : 
17:OO I 

~ 18iOO 
i 19:oo 
~ 20:oo 
21 :oo 
22: 00 

I 24:OO 
23 : 00 

: l:oo 
2 : 00 

: 3 :oo 
~ 4:OO. 

5 : 00 
~ 6:OO 

I 

-7 ~ 89 
-6 
- 1  
3 
4 
3 
4 
4 
3 
2 
0 

- 1  

-2 
-2 

-3 
-3 
-3 
-4 
-5 
-6 
- 5  
-4 
-2 
-4  
-3 
0 
3 
5 
5 
5 

5 
5 

5 
4 
2 
1 

- 1  
-2 
- 1  
- 1  

1 
2 
1 

- 1  
- 1  
- 2  

i 88 
1 74 

j 45 

I 45 

1 63 

46 
45 

j 47 
i 54 
i 64 
' 73 i 

! 87 

! 84 
I 86 

~ 87 
: 91 
~ 92 
I 92 

91 

I 

; 91 
: 90 
~ 86 
~ 72 
~ 53 
i 40 i 
1 I 38 
I 40 
~ 3 7  
~ 37 
; 35 
I 35 
i 41 
1 61 
! 62 1 71 
i ~ 72 
: 71 
! 
~ 69 
! 69 
I 75 

I 

' ! 81 
; 85 

89 

1 
2 
1 

5 
1 

6 
5 
4 
2 
1 
1 
1 
1 
1 
i 
3 
2 
1 
1 

2 
1 

2 
1 

1 
1 

2 
1 

7 
6 
6 
9 
7 
7 

4 
3 

3 
2 

2 
1 

1 
5 
3 
1 

0 
1 

1 

I V  190 
i v  150 
I 90 
j 90 
; 90 
' 90 Iv 100 
h/ 75 
! 45 
I 100 I 

; 95 
95 

j 245 
270 

v 220 
v 220 

60 

! 240 
21 0 

~ 155 
I V  155 
! 195 
I 195 
: 195 
21 0 

I 

1 100 

i 

1 210 

i 180  
1 210 
: 210 
i 200 

j 300 
i 225 

iC 310 
:V 140 
1V 170 
;v 1 8 5  
iV 330 

! ,320 
;v 315 
;v 310 

j 310 

I 310 
iV 300 



c /.!I ONITORING 
N O I S E  

SITE 
3 

IEAREST 
C .  HYORO 

EAIHER 
iTA, I O N  

5 

OAT: 

:eb. 18 

:eb. 19 

:eb. 19 

r 
i 
I 
I 
i 

" IlNE 

7:OO 
8:OO 

1o:oo 
9:oo 

1l:OO 
12:oo 
13:OO 
14:OO 
15:OO 
16:OO 
17:OO 

19:oo 
18:OO 

20: 00 
21 : 00 
22:oo 
23 : 00 
24:OO 
1 : o o  
2:oo 
3:oo 
4:OO 
5 :.a0 
6:OO i 

i ' 8:OO 
:10:00 
I 1  1 : a0  
112:oo 

11 4: 00 
113:OO 

11 5: 00 
116:OO 
I l7:OO 

19:oo 

.21 :a0 
;22:00 
123:OO 
;24: 00 

! 9:oo 

I18:OO 

I20 : 00 

:eb. 20 I1:OO 
1 2:oo 

! 4:OO 
: 5:OO 

I_ " 
u. " V  

! 
i 
i 
1 
i 

! 
I 
i 

i 

: 

I 1 

.i 

I 
i 

i 

! 
i 

j 

I 
! 
I 

~ 

! 
i 
I 

- 

-5 
-3 
-2 

2 
1 

2 
2 
3 
3 
2 

- 1  
-2 
-2 
-3 
-3 
-3 
-4 
-4 
-5 
-5 
- 5  - 5' 
- 5  

- 3  
- 5  

-2 
0 
0 

2 
1 

3 
4 
3 
2 
0 
0 

- 7  
- 1  
- 1  
- 1  
-1 
-2 
-2 
-2 
-2 

I 7' 

1 54 
I 64 

56 

! 61 
i 65 1 66 
I 65 

67 

1 84 

84 

85 
85 
85 
86 
86 
85 
86 

87 
86 

82 
77 
76 
76 

62 
72 

54 
54 
63 
76 
80 
79 

80 
7 9  

80 
81 

82 
82 

82 

I 84 
a4  

82 v 

4 
3 
2 

2 
1 

5 
6 

4 
6 

4 
3 
2 
3 
6 
4 
5 
2 
2 
3 
4 
3 
3 
3 
4 
2 
2 
2 

2 
1 

2 
2 
3 
2 
1 
1 
3 
5 
3 
3 
3 
4 
2 

6 
5 

4 
3 

Iv  170 1 105 
ic 100 
I 355 
1 355 
I 3 5 5  ' 360 1 355 1 355 

IV 280 ' 210 ! 200 

k 340 
' 360 

I 220 
jV 205 
! 21.0 

200 1 195 ' 195 
i 190 
! 190 

1 195 
! V  185 

I 180 

/ v  100 
i v  230 

45 
i 40 
j V  30 
i C  25 
:v  345 
:V 350 
IV 290 
205 

j 330 

I 190 

: 195 
j 190 

! 195 
iV 225 
! 205 

T 1 i- 



- 
S i t e  

- 
3 

4 

- 

Date 

Oct. 29 

Oct. 30 

Oct. 31 

NOV. 1 

-. . 

( 2 3 )  

Time 

16:  14 
20: 18 
0: 30 

11: 20 
11:58 
12:  46 
16 : 24 
17:40 
19 : 07 
19:47 
20 : 50 
22:oo 
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:m 
14:35 
18 : 25 
19 : 00 
23 :30 

Temperature 
o c  

0 
0 
6 

5.5 

5 
0.5 

7 

9 

6.5 
-2 
-2 

6.5 

0 
-2 

Humi d i  t y  
Re la t i ve  

74 
82 
43 

49 

59 
75 

63 

54 

33 

38 

65 

5 
3-5 
0 

10 
12 
18 
15 
5 
0 

10 
11 
5 
0 
0 
0 

<: 5 
5-7 
7-10 
5-7 

:.o-12 

0 
<; 5 

0 
0 
0 

0 
0 

0 

- 
Table 2.5-1: r4eteorological  Condit ions  During  Fal l   Monitoring  Periods 

292 
152 

267 
187 
142 
142 
190 

367 
182 

102 
172 
167 
107 



,iONITORING 
NOISE 

SITE 
1 

NEAREST 
.C. HYORO 
AEATHER 
STATION 

3 

DATE 

Feb. 20 

Feb. 21 

Feb. 10 

Feb. 1 1  

Yarch 9 

TIPIE 

8:OO 

1o:oo 
9:oo 

1 1  :oo 
12:oo 
13:OO 

15:oo 
14:OO 

16:OO 
17:OO 
18:OO 
19:oo 
20 : 00 
21 :oo 
22: 00 
23 : 00 
24:OO 
1 :oo 
2:oo 
3:OO 
4:OO 
5:oo 
6:OO 

23:OO 
24:OO 
1 :oo 
2:oo 
3:OO 
4:OO 
5:OO 
6:OO 
7: 00 

8:OO 
7:OO 

9:oo 

1 1  :oo 
1o:oo 
12:oo 
13:OO 
14:OO 
15:oo 
16:OO 
17:OO 
18:OO 
19:oo 

rEHPERATURE 
O C  

-2 
-2 
0 

3 
2 

8 
6 

10 
10 

8 
9 

7 

3 
5 

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 

EATIVE 
fUMIOIN 

Yn 
96 
94 

82 
90 

61 
72 

55 
51 
47 
47 
53 
61 
70. 
79 
a3 
a5 
93 
72 
51  
6 2  

81 
73 

9 2  
93 
95 
94 
94 
94 
93 
93 
93 

81 
61 
45 
40 
37 
34 
31 

41 
34 

45 
47 
55 

a1 

a9 

WIXO 
SPEIO 
mPh 

8 
9 

7 
7 
5 
2 

3 
3 

4 
4 

4 
3 

3 
1 
3 
2 
2 
4 
3 
2 

5 
1 

5 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
2 
2 
3 
7 
6 
6 
'7 
7 
7 
6 
2 
0 

lI?icTIe: 
11x0 

.rue 

6 5  
60 

65 
65 
75 
90 
45 
3 5  
45 
5 5  
60 

50 
50 

50 
45 
75 
60 

2 75 
60 

; 320 
55 
60 

: sa  
195 
185 

: 185 
275 
275 

: 275 
30 
45 
45 

: 25 
' 235 
235 
235 
240 
255 
245 
245 
245 
255 
255 

a. 

r .  275 

285 

'/=Variable 
C=Changing 

TABLE 2.5.-2: M E T E O R O L O G I C A L  C O N D I T I O N S  9 U R I N G  
UINTiR  HONITURING PE?!OOS 



,ONITORING 
NOISE 

S ITE  

4 

YEAREST 
.C. HYDRO 
dEATHER 
S:A?lSN 

2 

OATE 

War. 10 

Yar. 1 1  

1 
I I 
I 
! I 

i I 
i 
! 
i 
i 
i 
I 

I 
I 

. .... " . .  

8:OO 
9:OO 

10: 00 
11 : o o  
12:oo 
13:OO 
14:OO 

16:OO 
15:OO 

17:OO 

19 :oo  
20:oo 

22:oo 
21 :oo 
23 : 00 
24:OO 

2:oo 
1 :oo 
3:OO 
4: 00 

6:OO 
5:OO 

1a:oo 

f 

I i 
I 
i ! 

- 7  
-5 
-1  

4 
2 

6 
5 

6 
5 
5 
4 
2 
1 
1 
1 
1 
1 
1 
1 

- 1  
-1 

-1  
- 1  

91 
79 
55 
34 
14 

5 
5 

1 1  
6 

30 
42 
5 1  

56 
56 

57 
57 

59 
6 2  
6 7  
67 
65 

18 

58 

1 
2 
2 
3 
6 
6 
5 

4 
6 

3 
3 

2 
1 
2 
2 
2 
2 

2 
1 

3 
3 
4 
3 

40 

IV 360 

1 2 3 5  
315 

' 240 

j c  35 

I 230 
IC 255 
.c 1 5 
/C 360 

1 25 
35 

j 45 
i 35 
IC 45 I 
IC 355 
I 45 
1 50 
i 45 
' 5 0  
! 45 i 
! j 

I 

i 
j 

! 

! 

I 

i 
I 
I 
I 
! 
! 



3 .0  RESULTS h 

The 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 rms   of  
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 L i  is t he  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  1 %  o f  t h e  t ime   and   a l so  i n  
terms o f  t h e  equ iva len t   sound   l eve l ,   Leq(24)   and   day /n igh t  
e q u i v a l e n t   s o u n d   l e v e l ,  L d n .  

3.1 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  computed by the  General   Radio 
1945 Community 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  and 24 hour   (day /n igh t   combined)   pe r iods .  Day 
i s  d e f i n e d   a s  t h e  hours  between 7:OO a.m.  and 1O:OO p . m .  
and n i g h t  i s  deffned a s  t h e  hour s  between 1O:OO p . m .  and 
7 : O O  a.m. D u r i n g  the  f a l l   m o n i t o r i n g ,  the 24 hour  day 
was de f ined  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  and the  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 ca l enda r   day ) .   Our ing  the  win ter   moni tor ing   however ,  
t h e  24 hour  day was d e f i n e d   a s  t he  hours  between 7:OO a.m. 
and 7:OO a.m. the   fo l lowing   day .   There   were  two r easons  
f o r . t h i s   c h a n g e .  The f i r s t  was t h a t  unmanned mon i to r ing  
cou ld  be done  more 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  
equipment i f  the b e g i n n i n g  o f  t he  24 hour day   co inc ided  
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  10:30 p . m .  a s   o p p o s e d   t o  t he  n i g h t  t i m e   p e r i o d ) .  
Secondly,  t h i s  l a t e r   d e f i n i t i o n   o f  the  24 hour  day 
more c l o s e l y   r e s e m b l e s  our s u b j e c t i v e   c o n c e p t i o n   o f  a 
day. 

Whenever i t  was n e c e s s a r y   t o  miss an  hour or two  of 
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  the  equipment ,  
f t  was assumed t h a t  the period  missed  would be  similar t O  

t he   mon i to r ing   pe r iod   f rom which i t  was omi t t ed .   The re fo re  
t he  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  and  combined  day/ 
n i g h t  per iods  would  not  be s i g n i f i c a n t l y   a f f e c t e d  by t h e  
missing d a t a .  

" 

c 
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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  for  t h e   m o n i t o r i n g  was n o :  
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 h e   e n t i , - e  
24 hour   day   i n   add i t ion  t o  p o r t i o n s  o f  the  day.  There- 
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 day   i n   o rde 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  to  t he  e n t i r e  24  hour s .  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  the  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 i o n s  o f  t h e   p e r i o d s  
being  combined. For example i f  Li ( 9  h r s . )  a n d  I . .  
were t o  be combined t o  g i v e  L i ( 2 4  h r s )  the f o l l  owing 
formula was used:  

1 ( 1 5  h r s . )  

( 9 ' 2 4 )  L i ( 9  h r s . )  ' ( 1 5 ' 2 4 ) L i ( 1 5  h r s . )  L i ( 2 4   h r s . )  
3 

The accuracy  o f  t h i s   app rox ima t ion   depends  u p o n  ?:he 
s imi l a r i t , y   be tween   t he   shapes  o f  t he  two s t a t i s t , ' 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  
when 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   inc lude   the  LO.],, L1, 
L 2 ,  L 5 ,  L l 0 ,  Lz0, L50 ,  L g o  and L g 9 .  The Ll0, L5( ,  a n d  

va lues   a re   summar ized  i n  Tab le s  3.1-1, 3 . 1 - 2 ,  and 
3 . 1 - 3   r e s p e c t i v e l y .   C u m u l a t i v e   d i s t r i b u t i o n s   d e r i v e d  
from a l l   o f   t h e   s t a t i s t i c a i   i n d i c e s   o b t a i n e d   a r e   p r e s e n t e d  
for  e a c h   s i t e  b o t h  i n  f a l l  a n d   i n   w i n t e r   ( s e e   F i s u r e s  

L90 

3.1-1  t o  3 . 1 - 8 ) .  



Site Time of Fa1 1 Winter 

Weekday  Weekend Ueekday Weekend 

42 39 44 43 
I L 

I 30 27 37 36 I 
I I 1 

24 hrs. I 37 35 41  

2 

35 34 34 32 night 

46 42 43 41  day 

I , L 

I 1 24 h r s .  1 42 39 40 38 ~~ I 
3 

25 32 24 26 24 h r s .  

23 24 23 night 

26 36 24 day 24 I 
29 I 

4 

26 35 28 - 24 h r s .  

25 27  25 - night 

27 40 29 - day I 

1- I 1 

.w 

I 

.. 
r 
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I S i t e  Time o f  
.- 

Fa1 1 
Day 

Winter I 
Weekday Weekend Weekday Weekend a 1 

29 25  34 24 hrs.  

25 24 32 night 

32 25 35 day 

2 33 33 28 day 

night 

33 33  28 24 hrs.  

32 33  28 

3 1 day I 21 31  19  19 I 
night 

21  28 19 24 hrs. 

22  23 20 20 I 
4 22 33 21 "-( day 

night 

22  30  20 24 hrs. 

22  25  19 

TABLE 3 . 1 - 2  iqeasured Values o f  L 5o ( d B A )  



1 S i t e  1 Time o f  r 

Fa1 1 Winter 
o w  - 

Weekday  Weekend  Weekday  Weekend 

1 26 24 26 24 day 

n ight  

24 hrs. 

22  23 29  25 

25  24 27  24 

2 I day I 31  32  27 29 
I 

24  hrs. j 31 32  27 29 

3 day I 18 2a la l a  
I n i g h t  I 21 22 19 19 

24 hrs. 1 19 26 l a  18 

4 21 29 l a  - day 

night  21 25 18 - 
I 24 hrs. j 21 20 18 - 

TABLE 3.1-3: i4easured Values of  Lgo (dBA) 

c 



I II I i I I 

100- 

90. 

80. 

70. 

60. 

50. 
iY 

40. 

31). 

20- 

10. 

. 
" 

20 
Sound Pressure  Level (dBA) Sound Pressure  Level (dBA) 

I l A "  Figure 3.1-1:  S i t e  1 - 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  
and 24 h o u r s  



Sound Pressure l e v e l  (dUA) Sound Pressure  Level (dOA) 
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Sound Pressure  Level (dUA) 

Night  
Day 

x 24 Hrs. 

100 

90 

80 

70 

60 

50 
ap 

40 

30 

20 

10 

1 MEEKEND 

Sound Pressure  Level (dBA) 

Figure 3.1-3: S i t e  2 - Fal 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  

and  24   Hours.  
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  



0 Night 
nay 

,, 24 llrs 

Figure 3.1-4: Site 2 - W i n t e r ,   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   a n d  
24 Hours. 



vlEEKDAY 

o Night 
* Day 

x 24 Hrs .  

Sound Pressure  Level (dUA) Sound Pressure  Level (dBA) 

Figure: 3.1-5: S i t e  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  
E x c e d e n c e   L e v e l s   f o r  Day, N i g h t  and 
24  Hours 



WEEKDAY 

100 ' -  , 
90 ~ 

80 . 

70 - 

60 - 

50 - 
* 

. 40 . d  
WEEKEND 

100- : 

90- 

w. 

70- 

60- 

50- 
au 

40. 

3u. 30 

20. 20 

10. 10 

2r-7 
Sound Pressure  Level (dOA)  Sound Pressure  level (dBA) 

Figure 3.1-6: S i t e  3 - W i n t e r .   C u l l t 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  Day.  N i g h t   a n d  * bay 

0 Night 2 4  H o u r s .  
L 4 nrs.  



100 
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Sound Pressure  Level (dUA) 

o Night 
uay 

x 24 Hrs. 

100 

90 

uo 
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60 

50 
aQ 

40 

30 

20 

10 

Sound Pressure  Level (dBA) 

Figure 3.1-7: S i t e  4 - Fall ,  C u l n u l a t i v e   D i s t r i b u t i o n s  o f  

24 Hours  
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  and 



1 
F 

Sound Pressure  Level (dBA) 

* bay 
o Niyht  

24 Hrs. Figure: 3.1-8: S i t e  4- W i n t e r ,   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   a n d  
2 4  l lours  



( 3 7 )  

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 t 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 n l 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 e 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 T   o v e r  a 24 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  similar 
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  1O:OO p .m.  and 
7:DO 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  as 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  damage 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 ,  it 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 day 
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 .  1 

L 
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  i 2  O 2  

Leql = Leq f o r   p e r i o d  8 1  

L e q 2  = Leq f o r   p e r i o d  82 

Leq = L e q   f o r   g e r i o d s  i l  and 82  c o m b i n e d  



( 3 8 )  

3.2 Equivalent   Enerqv  Descr iptors   (Leq  and L d n )  ( c o n t ' d )  

The formula  used t o  compute L d n  i s  given  below: 

24 1 L n  + 10 
Ldn = I O  l o g  1- Ld'lo) + 9 (16 ) dB 

where: 

Ld = Leq f o r   d a y  time p e r i o d  0700 - 2200 
Ln = Leq f o r  n i g h t  t-ime pe r iod  2200 - 0700 
Ldn = 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 va lues   o f   Leq(24)   and  L d n  o b t a i n e d   a t   e a c h   s i t e  
d u r i n g  t h e   f a l l   a n d  winter 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  Table  3.2. 

3 . 3  T r a f f i c  Loqs 

T r a f f i c   c o u n t s  were obta ined   for   bo th   day   and  n i g h t  
d u r i n g  the mon i to r ing   pe r iods .   Da ta   fo r   t he   day ,n igh t  
and e n t i r e  day i s  p r e s e n t e d  i n  Tables  3 .3 -1 ,  3.3-2, and 
3 . 3 - 3  r e spec t ive ly .   These   were   ob ta ined  by. the  f i e l d  , 

e n g i n e e r  dur1:ng the  manned monitoring  and by l i s t e n i n g   t o  
tape  recordings  which  were made d u r i n g  t h e  unmanned 
mon i to r ing   pe r iods .   Uhere   necessa ry  on account   of   gaps 
i n  the  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  15  hours  
f o r   d a y t i m e  per iods and t o  9 hours  f o r  night t ime per iods .  

3.4 Octave Band Data 

The o c t a v e  band s p e c t r a   p r e s e n t e d  on the   fo l lowing   pages  
(Figures 3.4-1 t o  3.4-8 ) i n d i c a t e  t h e  range o f  background 
l e v e l s   t h a t   w e r e   m e a s u r e d   a t   v a r i o u s  times o f  day d u r i n g  
t h e   f a l l  and   w in te r   mon i to r ing   pe r iods .  

.. .L 

t 

. .  

I 

R 

c 

" 



I 
- 

FALL WINTER 
S ITE : - 1 

i WEEKDAY WEEKEND 1 WEEKDAY WEEKEND - 
L d  

41  47 ? 48 L e q ( 2 4 )  

35   42  3 9   4 2   L n  
43 48 43 50 L d  

49 46 50 L d n  

45  43 47 L e q ( 2 4 )  

42   3a  42   Ln  
46  46 45 4a 

1 
3 a  

2 

L d n  

3 0   L d  

46 50 51  

35   29  29 L e q ( 2 4 )  

25 24  26   Ln  
37  31 

3 

L d n  

3 4   L d  

3 6   3 2  3 3  

40   26  3 2  L e q ( 2 4 )  

27  25 " 2 4   L n  
42   27  " 

4 
" 

L d n  41  32 " 3 4  

L d  - d a y   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 ( z 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  L d ,   L n ,   L e q   ( 2 4 ) '   a n d   L d n  



SITE TOTAL TRUCKS CARS i4ONITORING PERIOD 

1 187 76 111 Fa1 1 Weekday 
Fa1 1 Weekend 

190 22 168 Winter Weekend 
181 22 159 Winter Weekday 
195 44 151 

2 281 105 176 Fa1 1 Weekday 
Fall Weekend 

105 a 97 Minter Weekend 
141 28 113 Winter Weekday 
185 59 126 

3 26 8 18 Fall Meekday 
Fa1 1 Weekend 

6 1 5 Winter Weekend 
4 0 4 Winter Weekday 

18 2 16 

4 5 0 5 Fa1 1 Weekday 
Fall Weekend 

0 0 0 Winter Weekend 
0 0 0 Winter Weekday 
1 0 1 

- 
TABLE 3.3-1: Oaytime Traff ic  Lag ( 1 5  h o u r s )  

4 % TRUCKS 1 

31 
11 
0 

17 

1 

" w 

c 



SITE  IWNITORING PERIOD cARs TRUCKS ' TOTAL TRUCKS i 
1 Fa1 1 Weekday 26 10 36 28 

Fall Weekend 23 10 33 30 
Winter Weekday 17 2 19 10 
Winter Weekend 12 3 15 20 

2 25 36 9 27 Fa1 1 Weekday 
Fall Weekend 

0 16 0 16 Minter Weekend 
47 15 7 a Winter Weekday 
10 21 2 19 

I 

3 

0 1 'Winter Weekend 
0 ' 0  0 0 Winter Weekday 
0 1 0 1 Fa1 1 Gleekend 

29 1 2 5 Fall deekday 

0 1 

4 0 0 0 0 Fall Weekday 
Fall Weekend 

0 0 0 0 Winter  Weekend 
0 0. 0 0 Winter Weekday 
0 0 0 0 

I 

TABLE 3.3-2: Nighttime Traffi.c Log ( 9  hours) 



MINITORING PERIOD CARS 

Fall Weekday 137 
Fa1 1 Weekend 

1 a0 Winter Weekend 
176 Winter Weekday 

174 

Fa1 1 Weekday 

113 Minter Weekend 
121 Winter Weekday 
145 Fall Weekend 
203 

Fall deekday 

6 Winter Weekend 
4 Winter Weekday 

17 Fa1 1 Weekend 
23 

Fa1 1 Weekday 

0 Winter Weekend 
a Winter Weekday 
1 Fall Weekend 
5 

- 
TRUCKS 

a6 
54 
24 
25 

114 
61 
35 
a 

10 
2 

.O 
1 
- 

0 
0 
0 
0 

- 
TOTAL 

223 
- 
228 
200 
205 

- 
317 
206 
156 
121 

- 
33 
19 
4 
7 

- 
5 
I 
0 
0 

- 

% TRUCKS 

39 
24 
12 
12 

36 
30 

.22 
7 

30 

a 
11 

14 

a 
0 
0 
a 

- 
II) 

*. 
" 

L 

R 

. -  

w 

TABLE 3.3- 3: T r a f f f c  Log far Entfre Day (24 hours) 
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b y  I ile rime 

7 2 - 1 6 1 - 2  
,scription 

Figure 3 . 4 - 1 :  S i t e  1'- F a l l  

2 0  - 3 2 . 5  dBA 

Upper Curve - M a x i m u m  S o u n d  Pressure  Levels Measur'ed 
Lower Curve - Minimum S o u n d  Pressure  Levels Measured 

OCTAVE PASS GANOS IN HERTZ 

100 tow 10000 

FREQUEKY IN HERTZ 



( 4 4 )  

lcriprion 

Figure 3 . 4 - 2 :  S i t e  2 - F a l l  
31.5 - 3 2 . S  dBA 

Upper  Curve - Maximum S o u n d .  Pressure Leve1.s Measured 
Lower Curve - Minimum Sound Pressure  Levels Measured . 
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!scriplion 
Figure  3.4-3: S i t s  3 - Fall 

IS - 44 dBA 

Upper  Curve - Maximum  Sound  Pressure  Levels  Measured 
Lower  Curve - Minimum  Sound'Pressure  Levels  Measured 

60 

50 

40 
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20 

1.0 

0 

31. 

OCTAVE PASS 6ANOS I N  HERTZ 

100 1000  10000 

FREQUEfICY IN tIERTZ 



ate P lile by lime 

kt. ‘76 9 OF 7?-161-2 
esriprion 

Figure 3.4-4: Sit’e 4 - Fall 

16 - 49 dBA 

Upper Curve - Maximum S o u n d  Pressure  Levels Measured 
Lower  Curve - Minimum Sound Pressure  Levels Measured 



" 

( 4 7 )  

I 

date 
Feb. and 
March ' 7 7  ' 

time /if0 b y  

72-161-2 - 

I description 

Figure 3 . 4 - 5 :  S i t e  1 - Winter  
2 0 . 5  - 2 9 . S  dBA 

Upper  Curve - Maximum Sound Pressure  Levels  Measured ' 

Lower  Curve - Minimum Sound Pressure  Levels  Measured 

OCTAVE PASS SANDS I N  HERTZ 

100 1000 10000 

FREQUEllCY IN HERTZ 



Figure 3.4-6: Site 2 - Winter 
2 6 . 5  : 3 2  dBA 

.Upper  Curve - Maxfmum  Sound  Pressure  Levels  Measured 
Lower  Curve  -.Minimum  Sound  Pressure  Levels  Measured 

i 

OCTAVE PASS GANOS I N  HERTZ 

100 1000 
FREQUEilCY IN HEXTZ 

! 



?/e 
eb. and 
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Figure 3 . 4 - 7 :  Site 3 - Winter 
19-30 dBA 

Upper  Curve - Maximum  Sound  Pressure  Levels  Measured 
Lower  Curve - Minimum  Sound  Pressure  Levels  Measured 

loa 1000 10000 

FREQUENCY IN IIERTZ 



. 

' . Figure: 3.4-8: Site 4 - Winter 
18 - 20.5 dBA. 

Upper Curve - Maximum S o u n d  Pressure  Levels' Measured 
Lower  Curve - Minimum Sound Pressure  Levels Measured 



4 . 0  D P 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  
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  was  no 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 and  4 ,  t h i s   i s  
a t t r i b u t a b l e   t o  wind 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 and  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   4 4   t o   5 1 .  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  41. 



ADDENDUM - FEBRUARY 23, 1978 

BASELINE NOISE MONITORING  NEAR  SITE  OF 
PROPOSED PUMPING STATION, ASHCROFT,' B , C n  

c 



1 .O INTRODUCTION 

I n  May 1977 ,   ambien t   no i se   l eve l s   were   mon i to red  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 he   p roposed  p u m p i n g  s t a t i o n   f o r   t h e  Hat Creek 
w a t e r   s u p p l y   l i n e .  The p u r p o s e  of t h e  measurement 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  community from 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 he  pumping s t a t i o n .  

2.0 DATA ACQUISITION 

The  equipment  and  procedures  used on t h i s  occas ion   were  the  same 
a s  those  u s e d   f o r   t h e  winter mon i to r ing  i n  the   Hat   Creek   Val ley .  

2 . 1   S i t e   D e s c r i p t i o n  

The m o n i t o r i n g   s i t e  was 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  from S i t e s  1 ,  2 ,  3 ,  and 4 which w e r e   l o c a t e d  i n  t h e  
Hat  Creek V a l l e y .   I t s   l o c a t i o n  was c h o s e n   t o   p r ~ ~ v i d e ' d a t a  
on e x i s t i n g  noise  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  be impacted by t h e  proposed p u m p i n g  s t a t i o n .  The 
mon i to r ing  s i t e  was s i t u a t e d  on 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 igu re  2 . 1  o f  t h i s  Addendum. The 
microphone was l o c a t e d  i n  a g ra s sy   a r ea   approx ima te ly  
7 0  f e e t  from a n   i n f r e q u e n t l y   u s e d  d i r t  road .  

The  predominant   noise   sources  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  on b o t h  the  C .  P .  and C .  N. Lines ,  w i n d  n 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  on the  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  Schedu le   and   Me teo ro log ica l   Cond i t ion .  

Noise m o n i t o r i n g  a t  S i t e  5 was c o n d u c t e d  from 1 1 : O O  p . m .  
on May 2 6 ,  1 9 7 7   ( a   T h u r s d a y )   u n t i l  1O:OO p . m .  o n  May 2 7 ,  1977 
( a   F r iday ) .   Throug .hou t   t h i s   pe r iod ,   t he   wea the r  was d ry  

REVISED M A Y  1 9 ,  1978 Harford. Kennedy. Wakefield itd. 



FIGURE 2-1: BASELINE NOISE MONITORING SITE 5 NEAR MAKE-UP COOLING 
HATER  SUPPLY  INTAKE AT  AWCROFT. 



I 

e 

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 and a min imum 
o f  3 O C  ( 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  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 .  When t h i s   d a t a  was 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 l 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 . '  The p r e d i c t e d  
v a l u e   o f   L d n  was 54.5 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  56  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  was d e t e r m i n e d   p r i m a r i l y  b:! 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  
was 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 i v a l e n t  
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  as t h o s e   u s e d   o n   t h e  fa l l  and 
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  
comp.uted 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 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.  Values o f  Ld ,   Ln ,  
L e q ( 2 4 )  AND 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  50,  49, 50 and  
5 6  dBA r e s p e c t i v e l y .  

The e m p i r f 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 Laborator ies and i s  described 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 ascertained by communication witt 
Canadian P a c i f i c  and Canadian National  Railways. 

R E V I S E D  M A Y  '978 Hatford. Kennedy, Wakefield Ltd 
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APPENDIX B 
PROJECT EQU I PlrlENT 

SOUND  POWER ANil SOUND  PRESSURE LEVELS 

Horford. Kennedy. Wokefield Ltd. 



UNIT 
EARS 
- 
2.7 

4.9 
__ 

__ 
6.1 

__ 
B. 1 

rn 
~ 

6.9 

__ 
8.2 

__ 
4.0 

~ 

2.2 

__ 
5.9 

__ 
0.6 

__ 

EQUIPMENT 

TYPE 

Bulldozer 

Bul ldozer 

__-__ 

Bulldozer 

Grader 

Off-Road 
Truck 

Front-end 
loader 

Scraper 

Dump Truck 

Conlpactor 

Backhoe 

Truck Crane 

MAKE 8 MODEL -~ 

CAT D9H 

CAT 08K 

CAT 07 

Wabco 6608 

DJB CAT 
0250 Engine) 

CAT 966C 

CAT 6370' 

Mack 
DM-600' 

CAT 825 o r  
835 

CAT 225 o r  
235 

Grove 
TI". 5%. %,3 

" 

I I 

TABLE B-1: SOUND PRESSURE  LEVELS (re, 20 *Pa)  AT 15 m (50 ft.) FROM  PLANT  CONSTRUCTION 
EQUIPMENT UNDER LOA0 (NUMBERS OF UNIT-YEARS ARE FOR 1978-79). 



YEARS 

(1903) 

( 1902) 

(1900) 
7.0 

" r 

EQUIPMENT O C T A V E  OAtt-UENCY ( H z )  SOURCE OF 

. TYPE RK 4K I K  2K 500 250 125 63 31.5 NOISE LEVEL DATA HAKE 6 HODEL 
-~ 

dOA 
- __- " - 

Crawler 

Clark 714 Cherrypicker 

01 57.5 66 72 76.5 79.5 77.5 79 73 69 . See Ref. 5 4100 W Derr ick 
Ha n i  towoc St i f f -Leg 

01 57.5 66 16.5 72 19.5 77.5 79 73 69 See Ref. 5 3900 W. 4000 W Crane 
Man1 towoc 

or 720 01 57.5 66 72 76.5 79.5 77.5 79 73 69 See Ref.  6 

Concrete 
Truck 

Mack  Use Cumins 
DM-600 05 62 67 71 75 86 80 86 02 79 NTO-262 Data 

REFERENCES: 1 Used CAT 6570 data  less 2 dB t o   c o r r e c t   f o r  horsepower difference. 
2 Used data from dr i ve  by o f  Comnins  NTO-262, a . u n i t  with s imi la r  power. Ref:: Lyon. Lectures i n  

3 For compactors, CAT 025 o r  035 used CAT DOK bul ldozer  data;   s imi lar  horsepower and weight. 
4 .  For CAT 225 o r  235 backhoe, used CAT 966C loader data; s im i la r  horsepower and engine speed. 
5 :  Estimated  noise o f  crane on bas is   o f  i t s  englne: GM 12~71-N.  Engine  noise  previously measured. 
6 Supplier (Wi l l iams Machinery)  stated  Clark  cherrypickers meet Cal i forn ia   no ise code o f  05 dOA a t  

Transportation Noise, p. 139. 

50 ft. Therefore used crawler  crane  data. 

TAOLE 0-1 

D 

l i 

x t I t 1 I 

(CONTINUED) 



Ir; I 

" 

UNIT - 
YEARS 
__ 

4 

- 
4 

IO. 3 

3 

2 

EQUIPMENT I SOURCE OF 

TYPE MAKE 6 MODEL NOISE LEVEL DATA 

Rock Orill Gardner Denver A t l as  COpcO 
310DA (4" )  ROC 601 (5") 

Compressor Engersoll-Rand 

Equipment 

€PA. Noise Emis. 

for   Construct io l  
DXL-900 s i o n  Standards 

Off-Road 
Trucks 

Wabco ' 

1508 

Measurement: Bulldozer CAT D9H 

Manufacturer 

Kaiser Resource! 

Wheeldozer CAT 824 Bulk Sample Pro! 
Use  6218 Scrapel 
Data 

Grader CAT 166 

Scraper  Data 

Use CAT 6218 

Scraper 

Compactors 

CAT 6668 

CAT 8258 

Use CAT 6578 
Data from Kaisel 
Resources 

Use CAT 6218 
Scraper  Data 

TABLE 8-2 SOUND PRESSURE LEVELS ( re. 20 pPa) AT 15 m (50 ft.) FROM  MOBILE MINING 
EQUIPMENT UNDER LOAD. (NUMBERS OF UNIT-YEARS  REFER TO MINE STAGE 6, P I T  
SUPERFICIALS). 

1 1 1 ; l ~  .I. : I<,- , ! t~;r .~: lb~ ':{<,~:,~;,~.l,; ; 1 .  i 



T Y P T  WKE & MODE 

EQUIPMENT 

12.8 Oulldozer t CAT D8K 
Canpactor CAT 825 

7.9  Rock Drill At las Copcc I I ROC 601 

Loader 

Truck 

v ice  Trucks 

Rand  0x1-90 
Ingerso l l -  

CAT 966C 

Wabco 6600 

Uabco 1500 

Cunni ns 
NTO-262 

Crushing 
Plant 

Ilighway 
DuUlp Trucks 

Scraper 

Pioneer, 
200 ton/hr,  

Cunmi ns 
NTO-262 

CAT 6370 

SOURCE O f  I O C T A  Efqr Measurement o f  DO 

€PA 67 72 

Measurement: 
Bulk Sample Prog. 86 91 

Measurement. 
Bulk Sample Prog. 82 05 

Manufacturer 77 a3 

ment’ i n  L i te ra tu re  79 
Drive-by Measure- 

82 

I 74 I 76 

ment in  L i t e r a t u r  
Drive-by Measure- 

Kaiser Resources 

TABLE 0-3: SOUND PRESSURE  LEVELS OF ACCESS ROAD CONSTRUCTION EQUIPYENT (EXCAVATION AND BASE 
COURSE) UNDER LOAD. ( re  20 pPa) AT 15 m (5.0 ft.) (UIiIT YEARS RELATE TO THE EXPECTED 
I4”ONTJI DURATION  OF THIS CONSTRUCTION) 



UNIT- 

YEARS 

D. 83 
- 

0.03 

3.03 

- 
1.66 

__ 
3.32 

I .66 

3.83 

" 

EQUIPMENT 

TYPE MAKE & MODEL 
"~ 

Tug Boat  Westmlnster 
Shaman (43 ft.) 

Clamshell  Crawler Crane 
Crane Data; Mani towac 

3900 W 

P i  l e  
Dr iver  

Unknown 

Conlpres- rIngerso11-Rand 
sor DXL 900 

Dump 
Truck 

Use Cumins 
NTO-262 data 

Mixer 
Truck 

Use Cumins 
NTO-262 data 

Loader CAT 966C 
- 

~ " . . - - ~. ~~ .. . . 

SOURCE OF 1 O C T ~  r- 

- T  

NOISE LEVEL DATA 31.5 63 
L 

Measurement 
(Bol lard-Pul l )  73  78 

Measurement, 
GM 12~71-N  Engine 

69 73 

€PA Peak  dBA data 

EPA 67 72 

Drive-by  Test i n  
L i te ra tu re  79 82 

Drive-By  Test 
i n  L i te ra tu re  79 82 

Measurement, 
Bulk Sample Prog. 06 91 

- 

*EPA gives L 05 f o r   p i l e   d r i ve r   a t   non - res iden t ia l   cons t ruc t i on   s i t es .  
Have  assumegqL  90 for   water- in take  const ruct ion  to  be conservative. 

TABLE 8-4: MAKE-UP COOLIIiG WATER SUPPLY - INTAKE CONSTRUCTION EQUIPMENT SOUND PRESSURE 
LEVELS ( r e   2 0 ~ P a )  AT 15 m (50 ft.) UNDER  LOAD. (UNIT-YEARS RELATE TO THE 

eq 

EXPECTED 10-MONTH  DURATION OF CONSTRUCTION. ) 

Harford, Kennedy. Wakefield Ltd. 



UNIT I EQUIPMENT SOURCE OF 

TVPE :MAKE k MOPE1 NOISE LEVEL DAT 

Crane Assume Wani- ileasurement. 
towoc 39mw 24 12V71-N 

Engine 

2 ] Backhoe ICAT 225 se measured 

3 Bulldozer CAT 07 Measurement, 
Bulk Sample 
Prograln 

2 Front-end 
loader CAT 966C  Measurement. 

Bulk Sample 
Program 

2 Mixer Use Cumins  Drive-By 
Truck NTO-262 Data Measurement 

f rom  L i terature 

2 Conlpresso Ingerso l l -  EPA 1 Rand 
DXL- 900 

TABLE  B-4A: MAKE-UP COOLING WATER BOOSTER PUMPING STATION CONSTRUCTION 
EQUIPMENT  SOUND  PRESSURE  LEVELS ( r e  20 pPa) AT 15 UI (50 ft.) 
UNDER LOAD 

HARFORD.  KENNEDV.WAKEFIELD LTO. 

I ! ! ! ! 

z € I I d i i I 8 t t # I ? I ' I  t ; 
. I .  i 



, TABLE 8-5: MAKE-UP COOLING MRTER PIPEllNE CONSTRUCTION  EQUIPMENT  SOUND PRESSURE LEVELS 
( re 20uPa) AT 15 m (50 f t . )  UNDER LOAD. 



NOISE SOURCE 

Turbine Ilall and 
001 1 e r  tlouse 

~~ 

Forced Draft and 
Pria~ary Air Fans 

Induced Draft 
Fans 

Transformers 

Natural Draft 
IlVperbol ic Cool- 
iny Towers (2)  

Mechanical Draft 
Cooling Towers 
( 4 )  

iirblast Circuit 
Ireakers (Pres- 
iurired. llead) 

COMMENTS 

Surface  Radiatlon 
(Worst case  directivity) 

fran Intake Worst-case Fans 
Louvres I Best-Case fans 

From top Worst-case Fans 
of Stack Best-Case Fans 

Based on  Measurements  of 
Centralla. Washington 

A t  Base o f  Towers 

Included for Comparison only. 
Source: Measurement of 
Centralla. Washington 

Peak Llnear SPL's of Worst- 
case  breakers  (Reference 46) 

__ 
31.5 
-~ 

123 

111 
- 

EO 

99.5 

65.. 5 

- 
- 
- 

03 - 
46* 

07 - 
147 

- 

LULT~.". 
2K 4 K  

~ ~- 

6 5 . 5  61 

01 75 

69 55 
66.5 53.5 

52.5 30.5 

72 61 

76 76 

75 73 

136 137 

91 

104 

03 

- 
- 

06 

83 

18 Lin 
160 

__ 

* Thls data was obtained by extrapolation of spectrum shape. 

T A B L E  0-6:  SOUND PRESSURE L E V E L S  AT 1 5  IU (50 f t . )  FROM 
E F F E C T I V E  ACOUSTIC CENTRES OF SIGNIFICANT 
PdUER PLANT NOISE SOURCES ( T O T A L  OF FOUR 
.GENEkATIIJG U N I T S ) .  

Harford, Kennedy. Wakefield Lld 



I m T 

___ -__ 

N O I S E  SOURCE 

Stacker and  Reclaimel 
(2  u n i t s )  

Primary and Secondar! 
Crusher House 

Mobi le Clean-up 
Equipment a t  Coal 
Stockpi les 

i 1 1 m 

COMMENTS 

Data frcvn Measurentents of 
Stephens-Adamson 4000 ton/ 
hour u n i t   a t  Roberts Bank 

Assuming Average I n t e r i o r  
SPL of 95 dBA and Insula- 
ted  metal sandwich  panel 
wal ls.  

I 

Total  SPL's from: 
1- CAT D8K Dozer 
2- CAT 966C Loaders 

Without  coal p i l e   sh ie ld -  

Factors 
ing  and w i th  75% Usage 

__ 
31.5 - 

84 

I__ 

71 

89.5 
__ 

CTAVE BANI  
c___ 

63 125 - 

84 80.5 

70 67 

94.5 91.5 

500 1 K  
~ "" 

82.5 75.5 

2K 

73 

- 

40 
- 

76. 
- 

TABLE 8-7: SOUND PRESSURE  LEVELS ( re.  2 0 ~  Pa) AT 15m (50 f t .  ) FROM EFFECTIVE 
ACOUSTIC CENTRES OF COAL PREPARATION FACILITY EQUIPMENT 

"" 

BK 
"" 

65 

- 

21 

68 

". 

dBA 

82 

- 

58 
__ 

85 
- 



O C T A V E  BAN0 CENTRE FREQUENCY ( H z )  

r I I I I I I I I 

I I 
S e c t i o n  
I n t e g - E b a s c o   B a s e  Wall 

A l t e r n a t e   1 :   F o r m a - U a l l  

( l t i v e r b a n k   T e s t :  TL '70-200 7 f  

5* 
A 

A l t e r n a t e  2 :   Nu-L ine  

( W i v e r b a n k   T e s t :  TL 6 4 - 3 1 6 )  
~ a n e ~ s B  

P e r f o r a t e d   I n n e r   S h e e t  . 
- 

$ 
13* 

42 * 

48 

60 

* : . 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  Mass  Law T h e o r y  

A :  C o n s t r u c t i o n  - 22  gauge 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 /  
22   gauge   s tee l '  

0: 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  in . ,  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 p 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 /  
10 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 0-8: SOUNO T R A N S M I S S I O N  LOSS  VALUES (dB)  F O R  B A S E  
D O I L E R   H O U S E  AND TURBINE  HALL WALL DESIGN 
AN0 ALTERNATES 

Harford.   Kennedy. Wakefield Ltd. 
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Babcock & Wilcox Canada Ltd. - AXIAL FLOW FAN SPWL SUMMARY 

a 

9. C. HYDRO, HAT CREEK 

Sound Power Level  - dB ( r e f .  10 -12 Watts) 

I Frequency (HZ) 3 1 . 5   6 3   1 2 5   2 5 0  5 0 0  1 0 0 0  2000 4 0 0 0  8000 

F.D. Fan: 7 6 0 , 0 0 0  ACFM; 2 4 . 5  in.W.G.; 105’F; 3500  H . P .  -. 

r.l Novenko ( 1 1 9 0  rpm) : a t  i n l e t  10 6 99 
t h r o u g h   c a s i n g  9 7   9 3   9 1   9 6  1 0 8  1 0 1  9 3  79 66 

9 9  1 1 0  1 2 7   1 2 3  1 1 8  1 0 7  9 7  

Ves t inghouse  ( 1 1 8 5  rpm)(r&.to-”d) - 145  148 162 1 5 4  150  1 4 4  138 1 3 5  

iiowden Parsons  ( 8 7 0  rpm) - 1 2 2  1 2 2  1 2 9  1 3 8  1 3 7  1 3 4  128 1 2 1  

a TLT-Babcock (1180 ram) 139 132 134 1 3 8  1 3 5  1 3 2  1 2 7  1 1 8  1 0 8  

Sheldons ( 8 8 5  rpm) 
I 

- 108 1 2 0  1 2 8   1 3 5   1 3 1   1 2 8   1 2 2  114 

I . D .  F a :  1 , 4 3 5 , 0 0 0  ACFM; 2 7 . 2  in.W.G. ; 27OoF; 6500 H . P .  

c Novenko ( 8 9 0  rpm) : a t  i n l e t  1 0 7  101 101 1 1 3   1 2 9   1 2 5   1 2 0   1 0 9   9 9  
t h rough   ca s in ,g  9 9  95 9 3  9 8  1 1 0  1 0 3  95  81 6 8  

Westinghouse ( 8 8 5  rpm)(m 10 -13 w )  - 1 4 8  1 5 1  1 6 5  1 5 7  1 5 3  1 4 7  141 1 3 8  

Howden Pa r sons  ( 8 7 0  rpm) - 1 2 5  1 2 5  1 3 2  1 4 1  140 1 3 7  1 3 1  1 2 5  

I TLT-Babcock ( 7 0 0  rpm) 141 1 4 1  1 4 2  1 4 0  1 3 6   1 3 4  1 2 8  113 1 0 9  

r 

Sheldons - Fan Design Not Availanlo- - 
M 

P.A.  Fan: 487,:!00 ACm; 60 in.W.G.; 105’F; 4500  H . P .  

,.I Novenko (1190 . r p m )  : at i n l e t  
t h r o u g h   c a s i n g  

1 1 2   1 0 7  105 1 1 5  1 3 3   1 2 9   1 2 4   1 1 3  1 0 3  
10 3 9 9   9 7   1 0 2  114 1 0 7   . 9 9  8 5  72 

Westingnouse ( 1 7 8 5  r p m )  (R. 10’”J) - 1 5 0  1 5 3  1 6 7   1 5 9  1 5 5  149 1 4 3  l b 0  

Howden Pa r sons  - Fan Design  Xot   Avai lable  - 
8- 

I TLT-Babcock (1180 r p m )  . 144 1 4 1  1 4 3   1 4 7  1 4 5  1 4 2  1 3 8  1 2 9  1 1 9  

Sheldons  - Fan Design  Not  Available - 
m 
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APPENOIX C 
C1.0 SAMPLE CALCULATIONS 

C1.l INTRODUCTION 

T h i s   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 k 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  power 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 des- 
c r i p t i o n  i s  given o f  how m i n e ’ s   d i s t r i b u t e d   s o u n d   s o u r c e   r z g i o n  was 
approximated .  

C1.2 CONTINUOUS  NOISE SOURCES 

( a )  B o i l e r  House  and Turbine Hall  Noise R a d i a t i o n  

Problem:  Est imate   Total   sound power l e v e l  t o  be r a d i a t e d  from t h e  
c o m p l e t e d   b o i l e r  house ( B . H . )  and  Turbine  Hal l  ( T . H . )  

S o l u t i o n :  

S t e p  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  $; A = 8 9 , 5 0 0  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  95  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  tipectrum 
t o  produce 95 dBA i n  w h i c h  each   oc t ave  band  from  31.5 t o  
8000 Hz makes a n  e q u a l   c o n t r i b u t i o n  t o  t he  overa l l   A-weighted  
n o i s e   l e v e l .   ( R e f e r e n c e  C?); s e e   l i n e  1 o f  Works tee t  1 .  

c1 - 1 Harford,   Kennedy.   Wakef ield Ltd 



IlAT C R E E K  PROJECT: SAMPLE CALCULATION WORKSllEET 

Worksheet  No. 1; T i 4 l e :   B o i l e r   I l o u s e   a n d   T u r b i n e   H a l l   S u r f a c e - R a d i a t e d  Sound  Power 



Step   3 :  

S t e p  4 :  

S t e p  5: 

Step  6:  

E s t i m a t e   t r a n s m i s s i o n   l o s s  o f  B.H. a n d  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  
of26.4 kg /m3  ( 1  . 6 5  l b . / f t . '  ) dens i ty /24   gauge   i n r l e r  

Transmiss ion  l o s s  values   were   es t 'mated  
i n c i d e n c e  mass 'law theo ry" ;   s ee   L ine  2 o f  

s t e e l   s h e e t .  
u s ing  random 
workshee t .  

S u b t r a c t   L i n e  2 from l i n e  1 t o  g i v e  t he  sound   p re s su re  
l e v e l   a t  t he  e x t e r i o r  o f  t h e  B . H .  and T . H . .  then  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  S P L  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 .  

C a l c u l a t e   t o t a l   s o u n d  power l e v e l  (SWL) f rom t h e  S I L  a t  
the  ex te r io r  s u r f a c e  a n d  t he  t o t a l   s u r f a c e   a r e a :  

SWL = S I L  + lO ' log1 ,  A dB c- 1 

= SPL + 4 9 . 5  d B  

A c c o u n t   f o r   d i r e c t i v i t y  of  B . H .  and T.H. s o u n d  s o u r c e .  
Buil .ding is 3 t imes   a s   l ong   a s  is 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 noise   f rom  s ides   than   f rom  ends .  The d i r e c -  
t i v i t y  has   been   handled   conserva t ive ly  by assuming 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 .  

Cl - 2 Horford. Kennedy, Wokefieid Ltc!, 



(b) Fan Noise 

Problem: To check  the  sound power l eve l   da t a   p rov ided  by v a r i o u s  
p o t e n t i a l   s u 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  and pr imary a i r  f a n s )   a g a i n s t  an empi r i ca l  
model developed by an   impar t i a l   sou rce .  

S o l u t i o n :  

S t ep  1 :  S e l e c t  a f a n   n o i s e  model developed 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  fan  d e l i v e r y  volume 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  main pa rame te r s .  
See  Reference C 2 . 

Step  2: As an exampTe; c o n s i d e r   t h e   i n d u c e d   d r a f t   f a n s  
(two  per u n i t )  f o r  w h i c h   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 = 1.435 x 10 cfm and P = 2 7 . 2  i n .  o f  wate r .  
The fans a r e   e x p e c t e d  t o  be o f  the   vaneax- ia l   type .  

6 

Step  3 :  C a l c u l a t e   t h e   s o u n d  power l e v e l  (SWL) o f  a s i n g l e  
f an  a s  f o l l o w s :  

SWL Id, + 1 0  loglo Q + 20 l o g l o  P d b  c - 2  - Id, + 10 l o g  (1.P35 x 10‘) + 20 log, ,  ( 2 7 . 2 j  
1 0  

+ 20 l o g , ,  ( 2 7 . 2 )  dB 

&,, + 90 d B .  

Where h i s  t h e   s p e c i f i c  SUL o f  t h e   p a r t i c u l a r   f a n   t y p e ,  
he re   vaneax ia l .  The va lues  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  Line 1 of  Worksheet 2 .  

c1 - 3 Hcrford,  Kennedy.  Wakefield  Ltd. 

C. 



HAT CREEK PROJECT: SAMPLE CALCULATION WORKSHEET 

Worksheet 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   F a n  Sound  Power   Leve ls .  



Step 4: 

Step 5: 

Step 6: 

Apply  "blade  frequency  increment" i n  the  octave  band 
i n  which  the  blade-passing  frequency  falls.  The  blade- 
passing  frequency  of  the  various  manufacturer's  fans 
fall  in  either  the 250 or 500 Hz bands,  here  the  for- 
mer i s  assumed.  For  vaneaxial  fans,  the  blade  fre- 
quency  increment  is 6 to 8 dB, 7 dB  is  assumed  'here. 
See  Line 3. 

Add  lines 2 and 3 to  get  total SWL's for  induced 
draft  fan  (line 4 . ) .  

Compare  calculated S W L ' s  with  manufacturer's  data. 
Lines 5 and 6 are  the  maximum  and  minimum  values, 
i n  each  octave  band, o f  the  data  supplied by four 
manufacturers.  It i s  seen  that  the  calculated  SWL's 
are well within  the  range o f  manufacturer's  data 
except  at 500 Hz. The  selection  of a 500 Hz blade- 
passing  frequency  would  correct  this  situation. 

was  also  used  to  cal.culate  the  noise  levels  from  the  four 
1 fresh  air  fans  to  be  located  on  the  west  side  of  the 
1 1 .  These  levels  were  shown  to  be  insignificant  compared 

to  other  noise  sources. 

This  model 
centri  fuga 
turbine  ha 

c1 - 4 Harford. Kennedy. Wakefield Ltd. 



( c )  Cool ing  Tower Noise   Radia t ion  

L 

I 

Problem:  Est imate  the t o t a l  n o i s e   l e v e l   c r e a t e d  by two 1115.5 m 
(382  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  towctrs  each 
w i t h  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 .  
(320 ,000  U . S .  g p m ) .  

S o l u t i o n :  

S t e p  1 :  S e l e c t i o n  o f  a r e c e n t l y  developed e m p i r i c a l  model 
for  the   A-weighted   no ise   emi t ted  by n a t u r a l   d r a f t  
c o o l i n g  towers i n  the  6 , 3 0 0  t o  4 4 , 2 0 0  l i t r e / s e c .  
( . l o  t o  7 . 0  x 10 ' g p m )  f l o w   r a t e   r a n g e .   ( R e f e r e n c e  C3) 

S t e p  2: Compute  A-weighted  cooling tower sound   p re s su re  
l e v e l   a t   d i s t a n c e  d =  1 5  m ( 5 0  f t . )  a s   f o l l o w s :  

SPL ( d )  = 6 4 . 5  + 1 0  1 0 % ~  M - 20 l o g  d 

I 

m 

+ 10  log  ( tan-1 a 
UZ 

22  dBA 

Where M = w a t e r   f l o w   r a t e  i n  gpm.  

c - 3  

R = Cooling tower b a s i n   r a d i u s  i n  f 'eet  

c1 - 5 Harford. Kennedy. Wakefield Ltd 



Based  on ' a n   a n a l y s i s  o f  nine l a r g e   c o o l i n g   t o w e r s ,  
a s t rong   co r re l a t ion   has   been   demons t r a t ed   be tween  
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  can be expres sed  a s :  

R i. 120  log,,M - 500 f t .  c - 4  
a 120  log,, (320,000)  - 500 f t .  
= 160 f t .  

T h e r e f o r e ,  a = ( 1  -1 

and  tan" a = 1 . 2 1 8   r a d i a n s .  

320 % 

= 2.72 

. . "- 

'I 

I,. 

Therefore ,   f rom  Equat ion  C-2: 
SPL(50) 6 4 . 5  + 10 Log (320 ,000)  - 20 Log ( 5 0 )  *. 

l a  1 0  

+ 10 Log (7) - c2 dBA ~ 

.e 

= 77.5 22 dBA - 

To be conse rva t ive ,   a s sume  79 dBA, s o  t h a t   t o t a l   n o i s e  t 

l e v e l   a t  50 f t .  from two towers  i s  8 2  dBA. 
.~ . 

S t e p  3: Es t ima te  spectrum s h a p e   f o r   c o o l i n g   t o w e r   n o i s e .  ._ 
w 

Based  on ave rage   shape  o f  s e v e r a l   n a t u r a l   d r a f t   c o a l i n g  
tower   oc t ave  band sound s p e c t r a   r e p o r t e d  i n  Reference  C3, Ir 

a spectrum 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: 

I* 

O C T A V E  BAN0 C E N T R E  F R E Q U E N C Y  
1 I I I , I 

1 3 1 . 5  1 63 I 1 2 5  I250 1 5 0 0  /.1K / Z K /  4K 1 8K 1 
I I I I I I I I I 

L 

Two cool f n g  
Towers : 
SPL a t  50 f t .  
(dB re 20 u P a :  76 76 74  70 64 58 52 46 75 I 

I -_ ,Wli 

.. .* 
*I 
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( d )  Transformer  Noise 

The n o i s e   l e v e l s  fo r  t h e  main 200 M V A  500 kV t r a n s f o r m e r s   a t   t h e  
p l an t   were   ob ta ined  t h r o u g h  measurement o f  those  produced by t h e  
243 M V A ,  500 kV u n i t s   a t   C e n t r a l i a ,   M a s h i n g t o n .   H o w e v e r ,  the 
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 system  were  obtained 
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 dBA lower   than   the   s tan t la rd  
l e v e l   s p e c i f i e d   f o r  them by the 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  lower  levels  have  been  used  he'rein.  

S t e p  I :  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 ;  two 
230 kV/69k\ l  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  150  M V A .  B . C .  Hydro n o i s e   r a t i n g   i s  78 dBA f o r  
each   un i t .  

S t e p  2 :  Apply   no i se   p ropaga t ion   fo rmula   t ha t   a l l ows  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  b e .  
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   t h e   s u r r o u n d i n g  
community. The formula was deve loped   a t   Gene ra l  
E l e c t r i c   ( R e f e r e n c e  C b )  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,o ( ~ h ) b  dB c -5  

Where 0 i s  d l s t a n c e  from t r a n s f o r m e r   ( f t . )  3nd t h e  
product  wh 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 ' ) .  Here 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  

d 

2 

Since  the  dominant   tonal   components  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 a n d  240 H.2) f o r  
which   a tmospher ic   absorp t ion  o f  sound i s   s m d l l ,   t h i s  
form of   a t t enua t ion   has   been   neg lec t ed .  

c 1  - 7 Harford,  Kennedy.  Wakefield Ltd. 



.. 
The n e a r e s t   r e s i d e n c e s   a r e  a b o u t  3 ,200 f t .  from 
the 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  then: 

A t t n  = 4 . 4  + 20 log, ,  -~saa) l  3200 dB 

= 47 dB 

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: 

SPL ( 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  Airstrip 

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  the  p r o p o s e d   a i r s t r i p  
have been p red ic t ed  based on t h e  fo l lowing   a s sumpt ions :  

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   p e r   d a y .  

2 .  Although one o f  the f o u r  d a i l y   v i s i t s  assumed  wil 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 genera l ly   assumed 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  
and  climb r a t e )  o f  t he  a f r c r a f t   t h a t   w i l l   v i s i t  

. the s t r ip .  The B . C .  Hydro p l ane   w i l l   p roduce   h ighe 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  than 
the  Cessna w i t h  t h e  net 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  
impact  i s  abou t  t he  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 the  d i r e c -  
t i o n  of  t he  p r e v a i l i n g  w i n d .  

c 

" 

/r. 

. u  

a 

I 

IL 

.. . II 

m# 

" 
_*f 

C 1  - 8 Harford.  Kennedy.  Wokefield  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 .  The 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 used  dur:ng  the 
dayt ime  hours .  

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 igu re  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 ,  W o r k i n g  
Paper  11 in   Reference  C s .  The E P N L  va lues   were   then   conver ted  t o  

'dn u s i n g  e m p i r i c a l l y - d e r i v e d  formulas  presented  in   Appendix A ,  
Working Paper 2 i n  Reference  C a .  Having e s t a b l i s h e d   t h e   r e l a t i o n -  
ship  between 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  pos- 
s i b l e  t o  d r a w  L d n  contours   based  on 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  
which 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 imb a n d  approach 
g l i d e   a n g l e .  

c1 - 9 Horford.  Kennedy.  \Vokefield 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 

Problem:  Est imate  the  sound  power l e v e l   c r e a t e d  by  t he  ven t ing  
o f  h i g h  p r e s s u r e   s t e a m  t o  the   a tmosphere ;   in   F la r t icu-  
l a r  f rom  e l ec t roma t i c   va lves   and   s t eam  l i ne   b lowou t s .  
The former no ise  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 :  Se lec t  an emptr 
the sound  power 
steam  expands t 

i c a l  model deve loped   in   1973 t o  p r e d i c t  

C 6  
g e n e r a t e d  when h i g h   p r e s s u r e   g a s   o r  

o a tmosphe r i c  pressure t h r o u g h  a v a l v e  . 

S t e p  2: The empi . r i ca l   equa t ion  used depends u p o n  whether  t h e  
pressure r a t i o   a c r o s s  t h e  va lve   (Ps /Pa tm)  i s  g r e a t e r  
o r  1es.s than  7 .4 .   The  s team  pressure  upstream  of   the 
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   b e .  Ps = 2995. 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  roughly  1 4 . 7  p s i d .   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 l o w o u t s   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  sound 
power l e v e l   e q u a t i o n   i s :  

SWL = 118 + 10 log,,, P + 5 Tog,, ( T / M W )  + 10 l o g  A dB t- 6 

Where: P = s y s t e m   p r e s s u r e  i n  p s f a  

T = sys t em  t empera tu re  ( O R )  
= 2995 p s i a  x 1 4 4  i n ?  / f t . '  =. 4.31 x 10' p s f a ,  

- 546°C : 1474'R 
MW = molecu la r  w e i g h t  

* 18 f o r   p u r e   s t e a m  ( H z O )  
A = v a l v e   f l o w   . a r e a  i n  f t . 2  

= 3.41 x f t . 2   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 f 10  log,,  (4.31 x 1 0  ) + 5 l o % ,  C1474/18) 
+ , T O  log, ,   (0 .0341)  

* 118 + 56.3 t 9.6 - 14.7  dB 
= 169. dB r e .  10-g W .  

S tep   3 :   Es t imate  t h e  spectrum o f  t he  s t eam-ven t ing   no i se .  IN 
cases l i k e  t h i s  one  where  Ps/Patrn i s  g r e a t e r   t h a n  t en ,  
t he  spec t rum  wi l l  c o n t a i n  a p e a k ' n e a r  2000 Hz w i t h  a 
l eve l  a b o u t  5 dB down from t h e  t o t a l  SWL ( i . e .   1 6 4  d B ) .  
T h e  spectrum w i l l  r o l l   o f f  on b o t h  s ides  of  t h i s  peak 
a t  a r a t e  of  from 3 t o  5 dB/octave  (assume 4 d B / o c t a v e ) .  
The  s p e c t r a  for  two 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  
and t h r e e  l i n e  blowout valves ( t h e  u s u a l  p r o c e d u r e s )   a r e :  

. .I 
I 

~ ~~ ~ ~~~ ~ ~ ~ 

2 E l e c t r o m a t i c  valves 

167  171  175 1'71 167  163 159 155  151 3 B l o w o u t  v a l v e s  

1 6 7 - i 6 q  1 5 9  1 6 3  159  155  151 147 -143-  
~ ~~~ 
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( b )  P i t  B la s t ing   No i se  

P r o b l e m :   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 x  30 m 
(IO0 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  01: 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  an e m p i r i c a l   b l a s t i n g   n o i s e  model  whictl a l l o w s  
peak S P L  t o  be e s t i m a t e d  on t he  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  the  peak 
S P L  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   o p e n   a i r  
s h o t   a n d  ( 2 )  the 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 ps i   (170  dB)c7.  To meet t he  
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  u se  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   u s u a l  1 5  m ( 3 0  f t . ) .  
The peak SPL e x p r e s s i o n   i s :  

Peak SPL = 209 - 24 Loglo  D f 8 L o s o  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  N o .  1 was de ta ined   f rom  the   Mining  
Department,   Thermal  Division o f  B . C .  Hydro.  The 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  i e n g t h  L o f  p r imer   cord  
( 2 5  g r a i n s / f t .  o f  P E T N )  . t o  be r o u g h l y  3000 m ('l0,OOO 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 w i t h  once o r   t w i c e  per week b e i n g   t h e   g o a l .  
From the   po in t   o f   v iew  of   year ly   no ise   exposure! ,   the  
once per   day   case  i s  the  wors t   ca se  s o  t h a t   i t   w i l l  be 
addres sed   he re .  The d a i l y   b l a s t   w i l l   t h e n  use 1 / 7  of  
tk week ' s   a l l o tmen 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 .1. The re fo re :  

W =-&& l b s .  c 7  c - a  
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Here: 'rl = 1430 - 25  b s ,  
5760 

= 6 . 2  lbs. 

Therefore :  0 = 30 m (100 f t . ) :  

Peak S P L  - 209 - 24 Log, ,  (100)  + 8  Log,, ( 6 . 2 )  

= 167. dB 

Steq  . 3 :  Es t ima te  the o c t a v e  band   spec t rum  o f   b l a s t ing   no i se .  
Measurements  taken o f  b l a s t i n g   a t   T r e n c h  4 o f  bulk 
sample  program  were used t o  e s t a b l i s h   a n   i n d i c a t i v e  
spectrum shape, 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 ype  o f  pr imer   cord   and  
pe rhaps   g round   su r f ace .  The r e s u l t i n g   b l a s t i n g   n o i s e  
spectrum a t  30 m ( 1 0 0   f t . )  was: 

O C T A V E  B A N 0  C E N T R E  FREQUENCIES (Hz)  - 
8.K 4K 2K 1K 125 1 250 I 500 63 3 1 . 5  

S P L  r e  20 u P a  
( 1 6 7   d 8 ' p e a k )  1 6 0 1  155  150  150.  153  157.5  161  163 165 

1 
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C 1 . 4  CHARACTERIZATION OF DISTRIBUTED NOISE SOURCES (MINE) 

P rob lem:   Seve ra l   p ro j ec t   no i se   sou rces   r eg ions , such   a s  t he  mine 
a n d  t h e  Nor th  V a l l e y   w a s t e   d u m p s a r e   p h y s i c a l l y   l a r g e  
compared t o  t he  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   n o i s e   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 eg ions   canno t   s imp ly  be t r e a t e d   a s   p o i n t   s o u r c e s  o f  
sound 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  then was 
t o  deve lop  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  the  n o i s e   l e v e l s  i n  t he  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 described i n  S e c t i o n   4 . 3  b ( i ) . o f  the 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   a s s u m e d ,  on 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  over t 7e  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  can then be c o n s i d e r e d  t o  be uni formly  
covered w i t h  s imple ( 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 :  Consider,  f o r  example ,   t ha t  d u r i n g  Mine S t a g e  6, t he  
s i t e  of the  p i t  and t h e   d i s t a n c e  from i t  t o  t h e !  g r o u p  
of  ranch  houses a t   t h e   c o n f l u e n c e  o f  the  Medicine  and 
Ha t   Creeks   a r e   a s  shown i n  Figure C1-2. The n e a r e s t  
edge o f  t he  p i t  i s  9 7 5  m ( 3 2 0 0  f t . )  from 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  3290 m (10 ,800  f t . )  away. 

c 
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H y p o t h e t i c a l   S t r i p  
R a d i a t o r s  

Geometr ic   Centre  

-Equivalent   Line  Source 
Through   E f fec t ive  Acou 
Cen t re  

r l  = 975 m (3200 it.) 
r l  = 3290 m (10,800 f t . )  

. r e  1790 m (5870 f t . )  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  Open P i t  No. 1 
(Mine  Stage 6 ) .  

s t i c  .:. 
I* 

I 

Diameter D =2300 m (7600 f t . )  
Hat  Creek  Valley  Receptor 

.. .3 

FIGURE C1 - 2 :  STYLIZED  REPRESENTATION OF 
OPEN P I T  N O .  1 WITH RECEPTOR 
IN N E A R  FIELD ( r ,<D) 

H A R F O R D ,  K E N N E D Y ,  WAKEFIELO LTO. 



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  sound  :;ource  in 
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 ca: 

c-9 

where,  r - d i s t a n c e  from  source 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  source   t imes  i t s  v e l o c i t y  

and C = pCkZ where p i s  t h e   d e n s i t y  o f  a i r ,  c t h e  

number = Zrf/c   where f i s   f r e q u e n c y .  
8 r Z  speed o f  s o u n d  i n   a i r ,  a n d  k t h e  wave 

If i t  i s  assumed t h a t  the   un i form  acous t ic   so i l rce  
s t r e n g t h  of 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   t . c o u s t i 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 over   t he   su r f ace   o f   t he  
mine. A n  e a s i e r  way t o  deal  w i t h  the   p roblem  i s  t o  con- 
s i d e r   t h e  mine t o  be d iv ided  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  the  sound  path t o  t h e   r e c e p t o r   ( s e e   F i g u r e  
C-2). Since   t he   mine   i s   rough ly   symmet r i ca l ,   e ach   s t r ip  
will 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'rom 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  mine 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 
performing   the  much s i m p l e r   i n t e g r a t i o n  o f  Eqtn C - 9  w i t h  
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  from 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  of  t h e   p i t .  The e f f e c t i v e  
a c o u s t i c   c e n t r e  of t h e  p i t  i s  a n  a c o u s t i c  l i n e  sou rce  
a t  which, 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  
mine  were  concentrated,   the  s o u n d  p r e s s u r e   l e v e l  a t  t he  
r e c e p t o r   l o c a t i o n  would be t h e  same a s  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 then   cons ide r  
t h a t  e a c h   s t r i p  o f  t he  mine area  has   the  sound  source 
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  

c1 - 1 5  Harford.  Kennedy,  Wokefieid Ltd. 



s o u r c e - r e c e p t o r   p a t h ,  then 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  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  
i s   g i v e n  by: 

c - 10 

Where, re = d i s t a n c e  from 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 ,  r2  = d i s t a n c e s  from r e c e p t o r  t o  near a n d  f a r  
edges  of t he  p i t .  

We must 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 :  

I t o t .  
rl  rz 

d r  

c-11 

Equat ing   the  two e x p r e s s i o n s  f o r  I t o t ,  from Eqtns 
C-10 and C-11 a n d   s o l v i n g   f o r  r e Z  , we have 

2 r1 (r2 - r~ 1 I -1 

r2 

‘e 1 - r1 rz - r1 

re = ( r l  r2 1 k c-11 

T h e r e f o r e ,  i n  t h e   c a s e   o f  the p i t  du r ing  Mine S t a g e  6 
where rl = 975 m (3200 f t . )  and r2 = 3290 m (10.800 f t . )  
t he   d i s t ance   f rom the  r e c e p t o r  t o  t h e   l i n e   s o u r c e  which 
e f f e c t f v e l y   r e p r e s e n t s  t he  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 :  

r . =. (975 * m a ) %  m e 

v 

= 1790 m (5870 f t . )  

C l  - 1 6  Harford. Kennedy.  Wakefield Ctd. 
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Whereas 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  is 9 7 5  + 3 2 9 0 / 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  b y  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 he   geomet r i c   cen t r e !  w o u l d  
have  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   cc lns idered .  

The mine  can  then be c o n s i d e r e d  t o  be a n  a c o L : 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 he   d i ame te r  o f  t ,he 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  usual  way o f  l i n e  
sources   l ike   h ighways  or r o a d  c o n s t r u c t i o n   z o n e s .  
That  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 he   l eng th   o f   t he  
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  L e  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 . 

P 

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  the   geomet r i c   sp read ing  i s  p r o p o r t i o n a l  
t o  p 1 

C1 - 1 7  Harford. Kennedy. 'Nokefield Ltd 
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AERO  ACOUSTIC SYSTEMS LTD. 
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F i l e :  7 2 - l t ~ l - 1  

NOTES FROM I~EETIXG JKdUARY 6 ,  1 9 7 7  
I 

: A t t e n d i n g :  K.D. H a r f o r d  - Aero  Acoust ic   Systems  Ltd.  
B.  Hall - S t r o n g  Iiall 4 A s s o c i a t e s  - I 

1) Informat ion   Exchanged:  
c - K.9.H.  g a v e   S t r o n g   i t a l l   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 .  

I 2 )  D i s c u s s i o n :  

a )   a t  th is  s t a g e   o f   t h e  ?reject s t u d i e s ,   t h e   2 r e s e n t  

o f   t h e   h i g h e s t   a n d  best  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   m i n i n g   u s e s .  

.I 

m 

b)  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   i i 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 .  o f  iiighways. AASL t o   p r o v i d e  S.H.A.  with 
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  S L 4  will do 
f o r e c a s t i n g .  XIZSL will n e e d   t h i s   d a t a , v e r y  soon ,  
t h u s   t h e  o /d  informat ion   f rom  Hydro  i s  u r g e n t l y  

1 

I needed by SHA. 

N 

c) C o s t s  o f  Noise  Impacr - General   &techodology 

Noise impact 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  an   incrementa l   impact   due  t o  
I r a i s i n g   t h e   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  
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 s i s e   l e v e l s  
w i t h o u t   t h e   p r o j e c t - w i l l  be c o n s i d e r e d  as 
r e m a i n i n g   a t   t i l 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   p 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 .  
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c) Cos ts  o f  Noise  Imuact - General Methodology (cont 'd )  

A) where B.C. Hydro purchases  property in  t h e   f i r s t   c a t e g o r y ,  

value o f  future  revenue from the  land would be a cost  
the   d i f fe rence  between the  purchase  pr ice  and the  present  

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  and  would 

noise  i s  shown t o  be the  only  motivation f o r  purchasing 
not be  broken down t o  assign  an amount t o  noise   unless  

the  property.  

a) where B . C .  iiydro  purchases  property in  the  second  category, 
the   d i f fe rence  between the  purchase  price and the   p resent  
value  of  the  future  revenues: 
a) with noise  modifying  land  use,  and 
b)  without  noise 
would be assigned  as  a noise  impact cost. As in A above, 
where the re  i s  a d i f f e rence  between the  purchase  price 
and the  future  revenues  even  without  noise,   this cost 
would 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.  Hydro does n o t  purchase  affected  propert ies  
(most . s ign i f icant ly   the   Ind ian  Lands) it will be necessary 
t o  do the  fol lowing  analysis :  

1. determine  the  highest  and best   use  o f  the  l%?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 .  eva lua te   p ro j ec t   no i se   l eve l s   r e l a t ive  t o  the 

compa tab i l i t y   c r i t e r i a  
4 .  where noise   l eve ls  and land  use  are   incompatible ,  

be considered and the  cost o f  the  noise  impact 
the  lower  value o f  use that is compatible would 

considered as t he   d i f f e rence  between the  values o f  

use. 
the   h ighes t  and bes t  use, and  the  lower  compatible 

S .  where the  noise   lavels   are   considered  compat ible   with 

will increase  the  ambient   noise   levels  o f  t he   a r ea ,  
tile h ighes t  and bes t   use ,   bu t   the   p lan t  and  mine noises  

t he  incrementa l   increase   in   the   no ise   l eve l  will be 

presented. iiowever i t  w i l l  not be poss ib le  t o  de l inea te  
i d e n t i f i e d ,  and the   poss ib le  means of n i t i g a t i o n  

the costs of t h i s  impact q u a n t i t a t i v e l y .  

in  quest ion.  

I 

* 

--I 
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.. c)   Costs   of   Noise   Impact  - Genera l   Methodology  (cont 'd )  

i n  t h e   p u r c h a s e  ' o f   p r o p e r t y  by B . C .  Hydro, it 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  broken down, 
i n t o   t h e  amount 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 .  

i n  t h e  case o f   a r e a s   a f f e c t e d  by a n   i n c r e m e n t a l   n o i s e  

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  
impac t ,   bu t   where   t he   l and   u se  i s  s t i l l  c o m p a t i b l e ,  it 

q u a l i t a t i v e   a p p r a i s a l ,  i t  is  l i k e l y   t h a t  a group 
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 

will b e   n e c e s s a r y .  
d i s c u s s i o n   u s i n g  a t e c h 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  

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  of  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  TERX's t e rms   o f  
r e f e r e n c e ,   a n d   t h u s  M 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 TEIW. 

a . . j ;  

i .  
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APPENDIX E 

M I N E  PIT BLASTING  VIBRATION 

B l a s t i n g   o p e r a t i o n s   i n  t he  mine p i t  w i l l  r e s u l t  i n  g r o u n d  v i b r a t i o n  
which  could be a source   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  from the  b l a s t  and the n a t u r e  o f  the  g r o u n d  t h r o u g h  which the  
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  
of t h e  maximum weight  o f  e x p l o s i v e s ,  i n  pounds ,   per   de lay* .  

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 s s e d  
in   t e rms  o f  peak 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  
(Wsec . )  

E f f e c t  

0.03 - 0.1 
most DeoDle 
P e r c e p t i b l e  b u t  not annoy1 n g  t o  

0.1 - 0 . 2  Compla in t s   poss ib l e  

0 . 2  - 2 . 0  S e v e r e ,   c o m p l a i n t s   l i k e l y  

2 . 0  Damage t o  r e s i d e n t i a l   s t r u c t u r e s  
p o s s i b l e  

The a b o v e   c r i t e r i a   r e p r e s e n t  a concensus o f  op in ion   f rom  var ious  
r e f e r e n c e  on the  s u b j e c t .  1..2,3, b 

* S h o r t   d e l a y   d e t o n a t o r s   ( e . g .  2 5 ,  50 ,  7 5  m i l l i s e c s )   a r e  colnmonly 
used to 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 .  
This r e s u l t s   i n   b e t t e r   f r a g m e n t a t i o n  o f  rock  and  also  lower  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  Hatford.  Kennedy, Wakefield Ltb. 



The ampl i tude   o f  g r o u n d  v i b r a t i o n   a t   t h e  nearest  r e s i d e n t i a l  
dwel l ing   has  been p red ic t ed   based  o n  the   expec ted   and  a range  o f  
d i f f e r e n t   a t t e n u a t i o n s .  

The P r e d i c t i o n  was made a s   f o l l o w s :  

1 .  The d i s t a n c e  from the   head  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  Eonapar te   Ind ian  
Reserve 1 i s  approx ima te ly  1 m i l e .  

2 .  T h e  expec ted   cha rge  per d e l a y   i s  500 -1000  lbs ' .  
Therefore. 1000  lbs .   has  been assumed. 

3 .  Combined d a t a  f rom 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 igu re  4 . 2 2  o f  Refe- 
rence 1 . Using a s c a l e d   d i s t a n c e  of  SO00 ft.XlOO0 lbs$ - 160. The r e s u l t a n t  peak p a r t i c l e   v e l o c i t y  c o u l d  range  

,. f rom  approximate ly  0 .02  t o  0 .1  i n . / s e c .  The l o w e r   l i m i t  
is one   s tandard   devia t ion   be low  the  mean v a l u e  f o r  t he  
q u a r r y   a t  w h i c h  measu red   v ib ra t ion  was l e a s t   a n d  the  
upper l imit  i s  one   s t anda rd   dev ia t ion   above  the  mean 
v a l u e  f o r  t he  q u a r r y   a t  which measu red   v ib ra t ion  was 
t he  g r e a t e s t .  

8y comparing t h e  p r e d i c t e d   v a l u e s  t o  the  c r i t e r i a   p r e s e n t e d  pre- 
v i o u s l y ,  i t  becomes 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  from p i t   b l a s t -  
i n g ,   a t  a maximum o f  one  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  
annoyance. 
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F1-0  INTRODUCTION 

The impac t   ma t r i ces   con ta ined   i n   t h i s   append ix   s e rve  two lprimary 
purposes  : 

1 .  t o  summarize b o t h  the  p ro . j ec t   no i se   impac 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 ,  ' i n d  t h e  
a c t i o n s  w h i c h  should  be taken  t o  m i t i g a t e   a n d / o -  com- 
pensa te   fo r   t hose   impac t s   j udged  t o  be o f   s i g n i f i c a n c e .  

2 .  t o  p rov ide  a common b a s i s  and  terminology t h r o u ' l h  which 
the  va r ious   t ypes   o f   env i ronmen ta l   impac t  ( a s  p - e d i c t e d  
by the' 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 rmino logy  used and 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 l   a r e a s  
s p e c i f i e d  by Ebasco  Services  Canada L t d . .  Envi ronmenta l   Consul tan ts  
i n   t he i r   "Env i ronmen ta l   Impac t   Asses smen t   P rocedure"   fo r   t he   Ha t  
Creek Pro  

1 .  

j e c t .  Thfs t e rmino logy  is summarized be low:  

Impact   Areas:  

The o v e r a l l   s t u d y   a r e a   h a s  been broken down i n t u   " 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 .  These a r e   a s   f o l l o w s :  

A - impac t   a r ea  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 : ;   ( t h e  
a rea   o f   p r imary   p ro j ec t   deve lopmen t )  

B - between the s i t e  and the sur rounding   major  ':ope- 

g r a p h i c   b a r r i e r s ;   1 0 - 3 0  km. (6  - 1 9   m i l e s )  

C - the  area  encompassing  major  nea rby  communit ies ;  
30-40 km. (19 - 2 5  m i l e s )  

0 - t he  approximate  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 )  

w 
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T o  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  
areas 8 .  C a n d  D have  been  divided 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  the  nor thwes t   quadrant   and  
moving clockwise. 

2 .  "Amount" o f  Resource  Impacted 

Impact i s  d e f i n e d   a s  a change i n  a r e s o u r c e .  The amount 
of a r e s o u r c e   a f f e c t e d  or changed  in  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  un i t s ;  i n  t he  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  people .  homes 
or a r e a  o f  l and .  

3.  Per Cent o f  Resource 

Where p o s s i b l e ,  t h e  amount o f  impacted   resource  i s  
expres sed   i n  terms 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   a m o u n t  
o f  t h a t   r e s o u r c e  i n  t h e  impac t   a r ea .  

4. Limits o f  Accuracy 

' In p r e s e n t i n g  the  amount o f   r e source   impac ted ,  t he  
accu racy   w i th  which t h i s  amount  has been p r e d i c t e d   i s  
expres sed  by the  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  on c a l -  
c u l a t i o n  or measurement. ' 

R - Range; no  e x a c t   s i n g l e - v a l u e   c a n  be provided 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 range  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  based on  l i m i t e d  
knowledge, known r e l a t i o n s h i p s ,   e t c .  

M - Lfmited i n f o r m a t i o n   a v a i l a b l e ;  a v a l u e  given based o n  
a n  assumed s e t  o f  c o n d i t i o n s .  

.* 
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0 - Opin ion ;   va lue   p rov ided  w i t h o u t  a n y   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  best 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  given  because i t  c , i nno t  be 
de te rmi  ned 

U - Undetermined; no amount  given  because i t  ha; n o t  
been de termined .  

5 .  E x i s t i n g   Q u a l i t y  

By s p e c i f y i n g  the 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 he  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  .:he u n i v e r s e  
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   i m p a c t   A r e a ,  D), t h e  
s i g n i f i c a n c e  o f  a g i v e n  impact  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 t and ing ;  u n i q u e ,  s c a r c e  

H - H i g h ;  much a b o v e   a v e r a g e   q u a l i t y  

G - Good; a v e r a g e   q u a l i t y  

F - F a i r ;  somewhat  below  average  quali ty 

P - P o o r ;  s u b s t a n t i a l l y  be low  ave rage   qua 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 de te rmined  

U - Undetermined;   qua l i ty   has  n o t  been de te 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 judgement   which  fol lows a c a r e f u l  
e v a l u a t i o n  o f  t h e  a m o u n t  a n d  q u a 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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of   impact ,  
environment 
q u a n t i f i c a t  
w i thou t   t he  
de te rmined .  

i . e .   t h e   s e v e r i t y  o f  the  change i n  n o i s e  
t o  which man or  animal i s  exposed. The 

i o n  o f   env i ronmen ta l   no i se   l eve l s   w i th   and  
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  be 

For   t he   ma jo r   a r ea   o f   conce rn ,   i . e .   t he   impac t   o f  
p r o j e c t   n o i s e  o n  r e s l 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  
impact   S igni f icance   have   beenbjsed  on t h e   i n c r e a s e  i n  
envi ronmenta l   no ise   l eve l   due  t o  t h e   p r o j e c t :  two which 
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  on t h e   p u b l i c  
h e a l t h  and welfare   in   areas   which  have or wi l l   have  
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 .  .These 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  
o f  t h e   t e x t  and   appear   in   Tables  6 - 7 ,  6 - 8  and 6 - 9 .  The 
p r o j e c t   n o i s e 9 m p a c t   s i g n i f i c a n c e   a t  a p a r t i c u l a r   r e c e p -  
t p r , l o c a t i o n ,  as g iven   i n  t h e  fo l . lowing   mat r ices ,   has  
been  taken  as t h e  h ighe r  o f  t h e  two l e v e l s  o f  s i g n i f i c a n c e  
predic ted   based  on p u b l i c   h e a l t h  and w e l f a r e   e f f e c t s  a n d  
o n  expec ted   communi ty   reac t ions .   (See   sec t ion  6 . 7 )  

Noise   impac t   s ign i f i cance  i n  r e s i d e n t i a l   a r e a s   h a s   t h e n  
been  based  solely 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  . 
by t h e   p r o j e c t  and o n  t he   p robab le  community r e a c t i o n  t o  
such   i nc rease .  The a c t u a l  number o f  people  or homes 
impacted h a s  n o t   e n t e r e d   d i r e c t . ? 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 .  
The " 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  and Z k 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  community r e a c t i o n .  
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In   o the r   a r eas ,   such   a s   no i se   impac t  o n  c a t t l e   g r a z i n g  
land  use, t h e   i m p a c t   s i g n i f i c a n c e  is based o n  r e s o u r c e  
q u a l i t y ,  amount  impacted 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  

Three 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 such   ma t r ix   p repa red   fo r   each   impac t   a r ea  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 .   ‘ r h e s e  
matrices cove r   a l l   ma jo r   s t ages   and   componen t s  o f  
t h e  pro jec t  and  summarize t he  amount o f  i n p a c t e d  
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 t !  impact  
s i g n i f i c a n c e .  

- Blank  spaces  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  no  
impact  was caused by  a .   g iven  project   component  i n  
a g i v e n  impac t   a r ea .  
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Ma t r  mix Form M - 1  

These forms provide  summaries o f  the   amount ,   per -  
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  and  impact 
s i g n i f i c a n t  fo 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  
w i l l   o c c u r   i n  a g iven   impact   a rea  d u r i n g  a p a r t i -  
c u l 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  
or decommissioning. Where t h e   i m p a c t   s i g n i f i c a n c e  
of  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  more than  one 
c a t e g o r y ,   t h e  range has been i n d i c a t e d  by dashes .  
The s i n g l e   c a t e g o r y   w h i c h  is f e l t  t o  be most   repre-  
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  been i n d i c a t e d  w i t h  a check  mark.  Backup 
i n f o r m a t i o n  is a t t a c h e d  t o  t h e  forms g i v i n g  comments 
a n d  t e x t   r e f e r e n c e s .  

Mat r ix  Form M-2 

These forms  se rve   to   summar ize   a l l   recommendat ions  
f o r  t he  m i t i g a t i o n  o f  and /o r   compensa t ion   fo r   t hose  
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  be e i t h e r  
modera te ,  h i g h  or extreme.   Again,  t h e  fo rms   a r e  
accompanied by backup  in format ion .  
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OPERATION  (NINE STAGE 61  IMPACT AREA 

~ 

IRST YEAR OF EACH A C T I V I T Y )  I 
c 

- O F F S I T E S  - 
E 

A 
" 
" 

1 

~ 

1) RESIDENTIAL 
U!iO USE 

1. Thonpron- 
Bondparte 
Conf 1 uence 

2. North  Athcrof 
Subdfvlrfon 

b) CDYIUNITY 
REACTION "_ 

1. Thmpron - 
Bonaparte 
Confluence 

2. North l r h c r o f  
SuMlvfrton 

June 5. 1978 
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CONSTRUCTION ( F I R S T  VEAR OF E A C H   A C T I V I T V )  

- 
OPERATION ( R l N E  STAGE 6 )  

L I 
IMPACT AREA  A f HG 

OFFSITES 

PUMPING 
STN. 1 - 

" 

M I N E  P L A N T  . 

b 
? 

Himes 6 Homes 
.G 
INSIG. INSIG. 

G 

w-0 
H n r  1 Hone 

NS16. INSIG. 
H-0 

Hams 2 Homes 

INSIG. INSIG. 
H-0 H-0 

Hares 2 Horns 
H-0 H-0 

INSIG. INSIG. 

1 

- 
Ai 
I 
" 
" 

L 

!ESOURCE IMPACTED I 

" 
" 

1 

PIT + 
DU?!PS 

i Homes 6 H a e s  

LOU INSIG. 
G G 

! H m e s  2 Homes 
H-0 H-0 
LOU 1NSlG. 

'.Hones 2 Homes 

INSIG. INSIG. 
H-0 H-0 

- - 

qual i ty  
anount 

impact 

amount 
qual i t y  
IrpaCt  

a n u n t  
q u a l i t )  
impact 
. -do- 

anwunt 
qua l i ty  
impact 

q u a l i t y  
auaunt 

impact 

amount 
q u a l i t y  

amount 
Impact 

q u a l i t y  
impact 

amount 
qual 1 ty 
i w r t  

- 

RESIOENTIAL 
LAND USE 
Bonapwte 
Reserve 1 

Hat Creek 
Valley Ranches 
-PI. S a u l t e  6 

1. L e h m n  

! 
1.0 b! 

H 
INSIG. 

I 
Bonaparte 
Reserve 1 

Hat Creek 

- Ed Lehnun 
Val l ey  Ranches 

i HamerlS - 3 s P ~  
G 

MOO 

4 1 H m e  . 
IW 
H-0 . . 

2 Homes 

LOU 
H-0 

- H. S a u l t e  1 
1. Lehan 

- A Parlre & 
D. Ridlar 

- A. Pocock 1 
6. Parte 

" 

J u n r  5. 1978 

. . . . 
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CONSTRUCTION (F IRST YEAR O f  EACH  ACTIVITY) I E C O H H I S S t O N I  

T E S  F F S  

- - 

1maunt 
p a l  i t y  
l w a c t  

m u n t  
iual 1 t y  
l w a c t  

m u n  t 
p a l l t y  
Impact 

mount 
lua l i ty  
I n q a C t  

" 

AREA 02 

I )  CO%WNITY 

- 
REACTION 

h n a p a r t e  
Reserve 2 

b) GRAZING 

i. iiciean Late 
Reserve 

I .  Open Range 
Land (Corn- 
w a l l   H i l l s )  

LAND USE 
RECREATIONAL 

Clear Range 

i 
- i  

i 
June 5. 1978 

- 
I -  

"- - " .~ 
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CONSTRUCTION (FIRST YEAR OF IACH ACTIVITY) 0 

M I N E  

IATION  (MlN ;TAG€ 6) 

11.1 w E 
lRTh VALlEl O W  
YlNE WUrH FAC 

m 
P I  

IOUS 
)USCES - 1 RESOURCE IMPACTED TEAMLlll UATER PUMPING 

LD*DUT INTAKE STN. I 

.. 

,- i 
i 

t 

t 
1 I 

- 
.June 5.  1978 

-. PROJECT NOISE li(PACT MATRIX FOR AREAS CI AND t 2  

' "  1 -- 
I 

1 
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rMJ2IX 1 FOR AREA A SHEET 1 

FHASE:CONSTRUCTION PREPARED BY: HARFORD, KENNEDY, -MAKEFIELD LTO. - DATI June 5, 1978 

RESOURCE 

) RESIDENTIAL 
L A N D  USE 
Bonaparte 
Reserve 1 

I )  GRAZING LAND 
US E 
Hat  Creek 
Val 1 ey Ranches 

COMWNITY 
REACTION 

. Bonaparte 
Reserve 1 

. Hat Creek 
Val ley Ranches 
-Ed Lehman 
-M. Saul t e ,  

I. Lehman. 
-A. Parke & 

0. Ridlar 

A M O U N T  

ABSOLUTE 

4-6 People 
1 Home, 

( R )  

1 .0  kmz 
(0.4 sq. miles 

( R )  

25-35 People 
6 Homes. 

. ( R ) .  

T 
RESOURCE 

16 

1 . 2  

100% 

14 
28 

2a 

EXISTING 
QUALITY 

G 

H 

G 

H- 0 
H-0 

H-0 

- 
IXTREMI 

IM 
E H  
- 
" 

- 
INSIG 

J 

" 

J 

Harford. Kennedy, Wakefield Ltd.  



1 SUPPORTING  INFORMATION FOR: SHEET 1 

I MATRIX "1 - 1 AREA * , P H A S E  CONSiRUCTION 
I 

RESOURCE 

6onaparte Reserve 

b )  GRAZING LAN0 USE 

Hat  Creek Valley 
Ranches 

c )  COMMUNITY REACTm 

1.  Bonaparte  Reserve 

2. Hat  Creek Valley 
Ranches: 

-Ed Lehman 

-M. Saul t e ,  
I. Lehman, 
A. Parke and 
0. Ridlar 

i 
I 

C O M M E N T S  

Home near Highway 12 1 i ke most reserve 
homes. 

P a r t  of this land will be w i t h i n  range 
ot security  fencing. 

Homes a l l  quite  near Highway 12, exposed 
t o  yarying levels o f  project noise. 

10 occupied houses i n  valley  as o f  
March 1978 

Very  low existing  noise  levels 
(YONL 35-40) 
Very  low existing  noise  levels 
(YDNL 35-40) 

L .c 
TEXT REFERENCES , 

I 
I 

I 

p. 6-9. Table 6-10 .. 
". 

PP. 6-13. 6-58 

I 

I '  
p. 6-10. Table 6-10 

I 

p. 6-12. Table 6-10 I 
p. 6-12, Table 6-10 i ' ;D 

1: - 
I .  - 
1 -  
I =  
1 %  

.I = 

~. . 

Harford. Kennedy, Wokefiela Ltd. - 



FORM  M-1 
.- 

MATRIX 2 FOR AREA A SHEET - 
PHASE OPERATION PREPARED BY: HARFORD, KENNEDY, WAKEFIELD  LTO-DATE: June 5 ,  1978 - 
t 

RESOURCE 

a )  RESIDENTIAL 
LAND USE 

1. Bonaparte 
Reserve 1 

2. Hat Creek 
Val ley Ranches 
4. Saulte & 

I. Lehman 

b )  GRAZING LAND 
US E 

-Hat Creek 
Val ley Ranches 

-Trachyte H i  1 Is 

c )  COMMUNITY 
REACTION 

1 ) Bonaparte 
Reserve 1 

2.. Hat Creek 
Valley. Ranches 

-M. Saulte & 
I. Lehman 

-A. Parke 
-0. R id la r  

G. Parke 
-A. Pocock & 

" 

,. 

L 

A M O U N T  

ABSOLUTE 

4-6 People 
1 Home, 

( R )  

2 Homes 
(R) 

3.9; km.2 
h.5 sq. miles 

(R)  . 3.4 kin? 
(1.4 sq.  miles 

( R:l 

6 Homes 
25-35 People 

(R) 

2 Homes 

1 Home 
1 Home 

2 Homes 
(R) 

"Dr 
RESOURCE 

16 

20 

4.3 

3 

1 00 

20 

10 
10 

20 

r 
I 
I - 

, 

- 

EXISTING 
IUALITY 

G 

H- 0 

H 

10% H 
30% P 

G 
G 

H-0 

H-0 
H-0 

H-0 

c 

It - 
XTREMf - 

J 

I M  
i H  
- 
" 

Horford, Kennedy. Wokefield Ltd 



" ' SUPPORTING  INFORMATION FOR: I 
I 

SHEET 1 - 
I MATRIX M-1 - 2 , .AREA - A , P u A S E  OPERATION i 

_ .  

R E S O U R C E  
I 
I C O M M E N T S  

i 

' USE 
j a )  RESIDENTIAL LAND 
L 

! 
1.  Bonaparte Reserve 1 Home near Highway 12 l ike  most reserve 

2. Hat Creek Valley 
Ranches: 
-M. Saulte & 

I .  Lehman 

1) GRAZING LAND USE 
- Hat Creek Valley 

Ranches 

- Trachyte  Hills 

i 
' homes. 

Very  low existing noise levels. 
[Homes may be physically  displaced by 
>Creek Diversion Faci l i t ies .  
! 

Some of  land will be w i t h i n  range fence 
Land will not be l o s t   t o  grazing entirely 
b u t  productivity  will be reduced to  an 
indeterminate degree. 
With quieter fan  selection, impacted area 
would be greatly reduced. Only 10% of 
area is high quality  spring grazing land. 

jthe rest is poor. 

1 :) COMMUNITY REACTION 
I .  Bonaparte Reserve 1 :Homes a1 1 quite near Highway 12. Exposed 

!. Hat Creek Valley I 
; t o  various  levels of project noise 
' (YDNL 44-61 ) . 

Ranches: 
-M. Saulte & 

1. Lehman 
Very  low existing  noise  levels 

-A. Parke Very  low existing noise levels 

-0. Rjdlar Very  low existing noise levels 

-A. Pocock and Very  low existing  noise  levels 

(YDNL 35-40) 

(YDNL 35-40) 

(YDNL 35-40) 

G. Parke (YDNL 35-40) 

~~ ~~~ ~ 

TEXT R E F E R E N C E S  
i - 

p. 6-33. Table 6-11 ... 

p. 6-36, Table 6-11 ! 

pp. 6-38. 6-58 
l 

! 
m 

p. 6-34, Table 6-11 
1 -  

iR 

i- 
p. 6-38, Table 6-11 



FORM M-1 

MATRIX 3 FOR AREA A SHEET 1 

PHASE DFCOMMISSIONING PREPARED BY: HARFORD, KENNEDY. WAKEFIELO LTD, DATE- June 5 .  1 9 7 8  

r I A M O U N T  
RESOURCE 1 ABSOLUTE 

COMMUNITY 
REACTION 

1. Bonaparte 6 Homes. 
Reserve 1 24-36 PeoDle 

2. Hat Creek 
Val ley Ranche 

4. Saulte & 
I .  Lehman 

-A.  Parke 
-0. Ridlar 

2 Homes 

1 Home 
1 Home 
(M) 

7 
RESOURCE 

100 

20 

10 
TO 

G 

H-0 

H-0 
H-0 

:X ISTI NG 
HIGH EXTREME JUALITY 

IMPACT S 'CANC - 
Law IMSIG - 

J 
J 

Harford. Kennedy. Wakefield Ltd 



SUPPORTING  INFORMATION FOR: SHEET 1 
I 

MATRIX M-1 - 3 , AREA A I PHASE DECOMMISSIONING 
I 

RESOURCE 

COMMUNITY REACTION 

I. Bonaparte 
Reserve 1 

2. Hat Creek Valley 
Ranches: 

-M. Saul te and 
I. Lehman 

-A. Parke 
-D. Ridlar 

i 
C O M M E N T S  TEXT  REFERENCES . 

i 

Assume mine decmissioning noise 20 dBA 
lower than mine operating (Stage 6) 

pp. 4-58, 6-51 

noise. Assume plant decomissioning 
noise Same d s  during construction 
(1 978-79) .  

-Assmotions as above. 

-May not be'occupied at this stage. 

I 
u. 

Horford. Kennedy, Wakefield Lia * 
- 

L 



FORM 14-1 

MATRIX 4 FOR AREA 82 SHEET 1 

PHASE CONSTRUCTION  PREPARE0 BY: HARFORO, KENNEDY, WAKEFIELD LTOO OATE, June 5 ,  1978 

RESOURCE 

a )  COMMUNITY 
REACTION 

Bonaparte 
Reserve 2 

b )  GRAZING LAND 
USE 

1. McClean  Lake 
Reserve 

2. Open  Range 
Land (Corwnall 
Hil ls)  

A M O U N T  

ABSOLUTE % OF 
RESOURCE 

7 Homes 100 
28-42 People 

(RJ 

3.7 hectare- 
months 

1.0 

(9 acre-months one year) 
(based on 

(R) 
14 hectare- 

months (based or 

per km. of 
one year) 35 acre-months 

1.0 

access road. 
(R)i 

EXISTING 
QUALITY 

II - 
:XTREME 

r s  

" 

" 

CANCE 
LOW j IWSIG 

-l 

Horford. Kennedv. Wokefield Ltd. 



" 

1 SUPPORTING  INFORMATION FOR: SHEET 1 I- 

I RESOURCE 

a )  GMMUNITY  REACT10 

Bonaparte Reserve 

b )  GRAZING LAND USE 
I 
1. McClean Lake 

Reserve 

(Cornwall H i  11 s )  
2. Open Range Land 

I 

C O M M E N T S  

Highway 12 project-associated  traffic 
noise  will cause YDNL t o  increase by 
1.5 dB. 

30 m (100 f t )  strip along south edge 
impacted. 

A t  each point  alon  access road route, 
a 0.6 km (0.5 mile 3 wide s t r ip   wil l  be 
impacted for about 2 months. 

I 
TEXT R E F E R E N C E S  !" , 

' I  

p. 6-11 

p. 6-25 . I  
I 

p. 6-25 , I  

Harforci. Kennedy, Wokefield Lti 



FORM M-1 

M T R I  X 5 FOR AREA 84 SHEET 1 

PHASE OPERATION PREPARED  BY: HARFORD, KENNEDY, WAKEFIELD L T D I  DATE' June 5 ,  1978 

ECREATIONAL 
AND USE 

X e a r  Range (1) J 

:CAN[ 
LOW 
- 

Harford. Kennedy.  'Wakefieid Ltd 



SHEET 1 I 1 S U P P O R T I N G  INFORMATION FOR: .L 

I MATRIX M-1 - 5 , A R E A  84 , PHASE OPERATION 1. 

R E S O U R C E  C O M M E N T S  

 RECREATIONAL LAND USE 1 
C1 ear Range 

t L 

mountains. Natural noise   levels  (YDNL 3 
Hiking and horseback riding throughout 

40).  Mining noise  will  cause environmen 

precise  locations o f  frequented t r a i l s  
tal  degradation.  Physical  extent and 

not known. 

I 

- 
TEXT R E F E R E N C E S  

1 

pp.  6-61 , 6-7 

!+ortOrd. Kennedy. Wakefield Ltd. 

, I  - 
- 
II 



FORM 14-1 
- 

MATRIX 6 FOR  AREA c1  

KELLY  LAKE - POSSIBLE  EQUIPMENT  OFFLOADING SITE ON BCR. 

i 
1) RESIDENTIAL 

LAND  USE 

a t  K e l l y   L a k e  i 
b )  COMMUNITY 

REACTION 

a t  .Kelly L a k e  i 
I 
I 
I 

I 

RESOURCE 
A M O U N T  EXISTING 

QUALITY ABSOLUTE % UF 
. 

RESOURCE 

(U) 

( U )  

F-G 

F-G 

IMPACT SIGN::FICANC i?iqGpGF 

I I 

Horford. Kennedy, Wokefield L t 3  



SUPPORTING  INFORMATION FOR: SHEET 1 -. i 
OPERATION OF OFFLOADING - 

MATRIX M-1 - 6  , A R E A  c1 , PHASE  FACILITY . i  . r==== RESOURCE 

a )  RESIDENTIAL 
LAND USE 

I 

b) COM#UNITY 
. REACTION 

I 

I 

I 

C 0 M K E  N T S 

Residences near Highway through Kelly 
Lake likely  are  presently exposed to  
YDNL 50-60. Therefore, equipment 
trucking may o u t  some residents over 
the YDNL 55  cr i ter ion.  

Some prior exposure t o  trucking noise 
near highway through Kelly Lake. Total 
noise  sensitivity  correction  likely 
zero. Therefore normalized project 
YDNL l ikely 51-55 dB. 

.m, 

TEXT R E F E R E N C E S  I 

p. 6-47. Tables 6-7 
c 

and 6.-a . I  
..I 

, I  

I 

I 

I, 

~ I .  

p. 6-47. Table 6==9 
L 

.IC 

. -  

' C  

. I  
'I," 
I -  

' I  - 
1 . *  

1 -  

1 -  
.. 

.I* 

Harford.  Kennedy.  Wakefield  Ltd. -. 



P 

FORM 14-1 

MATRIX 7 FOR  AREA c2 SHEET 1 

PHASE CONSTRUCTION PREPARED BY: HARFORD,  KENNEDY, WAKEFIELO LTD, DATE June 5 ,  1978 
AIRSTRIP  S ITE C - SEMLIN  VALLEY 

I 

RESOURCE 

a )  RESIDENTIAL 
LAND USE 

b )  COiJIMUNITY 
REACTION 

I 

IPACT 
IIGH 
- 

Horford.  Kennedy,  Wokefield Ltd. 



SUPPORTING INFORMATION F O R :  SHEET 1 - 

R E S O U R C E  

L) RESIDENTIAL LAND 
USE 

-Near Airstrip 
Site C 

b )  COWUNITY REACTION 

-Near Airstrip 
Site C 

C O M M - E N T S  

- Existing  Traffic Noise levels from 
Highway 1 are YDNL 49-60. 

- Number o f  occupied  houses unknown. 

- Noise Sensitivity Correction is 0 dB 

" 

TEXT R E F E R E N C E S  ' 1  
1 I/ 

I 
1 .' 

p. 6-22, Table  6-11) 
1 
I 

p .  6-24. Table 6-10 
'L 

I 

Harford. Kennedy. Wakefield Ltd. - 
I I  



FORM M-1 

MATRIX a FOR ARE4 c2 SHEET 1 

PHASE  OPERATION  PREPARED BY: HARFORO,  KENNEDY. WAKEFIELD LTD, DATE June 5 ,  1978 
AIRSTRIP SITE  C - SEMLIN VALLEY 

I 

RESOURCE 

I 
a )  RESIDENTIAL 

LAND  USE 

b )  COMMUNITY 
REACTION 

I 

I 

I 

T A M O U N T  

ABSOLUTE 

J 

- 
INSIG. 

" 

J 

Harford. Kennedy,  Wakefield  Ltd 



.- " 

SUPPORTING INFORMATION FOR: SHEET 1 I , I  - 
MATRIX M-1 - 8  , AREA c2 , PHASE OPERATION I 

RESOURCE 

a )  RESIDENTIAL LAND 
US E 

-Near Airstrip 
Site C 

C O M M . E N T S  

-Highway 1 traffic noise levels during 
Mine Stage 6 will be YDNL 50-62, 

-Airstrip Operation will -continue 
after project i s  decomnissioned. 

-Noise sensitivity correction is  Stil l  
0 dB. 

I 

TEXT REFERENCES ! 
.I 

(L 

m. 

_I  
I 

I 

I 

p .  6-42, Table 6-11 
I. 

- 
p .  6-43, Table 6-11 - 

_ I  

1: - 
I' - 
I' 

I. = 

I -  
I . -  
I " 

'I 
I -  

m. 

Harford. Kennedy. Wokefield Ltc i .  

I* 



FORM M-1 
- 

MATRIX 9 FOR AREA c3 SHEET 1 

PHASE CONSTRUCTION PREPARED BYHARFORD, KENNEDY DATII June 5 ,  1978 
WAKL- 

RESOURCE 

) RESIDENTIAL 
LAND USE 

. Thompson- 

Confluence 
Bonaparte 

-Water Intake 

-Booster PumD 

1- 

i 
ABSOLUTE 

16-18 People 
6 Homes 

(R)  
6 Homes. -. I 

ing  Stat ion '  1 16-18 People 
(R) 

. North  Ashcroft 
Subdivision 

-Water Pipelint! (U) 
) COMMUNITY 

REACTION 
-River Bottom 
Preparation 16-18 People 

6 Homes 

-Water Intake 6 Homes 
16-18 People 

(R)  

(R )  
-Booster Pump- 

16-18 People i n g  S ta t ion  1 
6 Homes 

(R) 
2 .  North  Ashcrof: 

Subdivision 

-Water Pipe1 i n 2 (U) 

I I 
F 

A M O U N T  EXISTING 
QUALITY % OF ' 

RESOURCE 

I 

// 

100 

1 00 

( U l  

100 

1 00 

100 

100 

II- 7 - 
iXTREME 

IPACT 
IIGH 
- 

Harford.  Kennedy.  Wokefield Ltd 



~~ ~~~ ~ ~~ ~ - 
SUPPORTING  INFORMATION FOR: 

MATRIX H-1 - 9 , AREA C3 , PHASE  CONSTRUCTION 8 .  

SHEET 1 
-1’ - 
1’ 

RESOURCE 

i) RESIDENTIAL LAND 
USE 

I .  Thompson-Bonaparte 
Confluence 
- Water Intake 

- Booster Pumping 
Station 1 

I .  Thompson-Bonaparte 
Confluence 
-River Bottom 
Prepration 

-Water Intake 

-Booster Pumping 
Station 1 

!. North Ascroft 
Subdivision 
-Water Pipeline 

C O M M E N T S  

Present .YDNL’s exceed residential   cri te- 
rion of YDNL 55 due  t o  t ra in   t ra f f ic .  
Project noise will  cause a 3 t o  5 dB 
.fncrease i n  these  noise  levels. 

Construction  noise will cause a 5 t o  8 di 
increase i n  the  already  incompatible 
noise  levels. 

Impact will be insignificant over en t i re  
area due t o  low project  noise  levels and 
relatively h i g h  existing  levels. 
Higher overall  construction  noise  levels 
and impulsive p i le  driver noise  will 
result in moderate impact. 

Low t o  high impact iignificance over 
‘width of residential  area;  average 
“moderate“ 

High leve? of  construction  activity b u t  
very brief  duration ( 2  weeks maximum). 
Therefore, low impact. 

_______I - 
TEXT REFERENCES 

L 

p. 6-16, Table 6-10 I 

I 
- 

1 

p. 6-17. Table 6-10 II 

I 
L 

t - 
p. 6-14, :ab!e 6-10 I 
p. 6-16, Table 6-18 } 

I 

I” 

I ”  
p. 6-17. Table 6 - 1 8  

p. 6-18, Table 6- 10 1 

I ”  

. I  - 

Harford, Kennedy. Wokefield LPd I, 



FORM M-1 

MATRIX 10 FOR AREA c 3  S H E 3  1 

PHASE  OPERATION PREPARED BY:  HARFORD, KENNEDY, WAKEFIELD L T D I  DATE " June 5 ,  . 1978 .- 

RESOURCE 

a )  RESIDENTIAL 
LAND USE 

1. Thompson- 

Confluence 
Bonaparte 

-Booster Pump- 
i n g  Station 1 

2. North Ashcroft 
Subdivision 

-Trucking from 
Offloading 
Facil i ty 

) COF(MUN1TY 
REACTION 

1. Thompson-' 
Bonaparte 
Confluence 
-Booster Pump- 

i n g  Station I 

2. North Ashcroft 
Subdivision 
-Trucking from 

Offloading 
Faci 1 i t y  

L 

I- A M O U N T  

ABSOLUTE 

16-18 People. 
.~ 6 ;  Homes, 

( R )  

( U )  

16-18 People. 
' 6 Lfomes, 

( R )  

T 
RESOURCE 

1 00 

( U )  

100 

(U) 

EXISTING 
QUALITY 

F 

G 

F 

G 

INSIG 
_c 

J 

Horford. Kennedy.  Wakefield LtC 



I SUPPORTING INFORMATION FOR: SHEET 1 ' I  

RESOURCE 

1. Thompson-Bonaparte 
Confluence 
-Booster Pumping 
Station 1 

2. North Ashcroft 
Subdivision 
-Trucking from Off- 
loading Facil i ty 

b) COMMUNITY  REACTION 

I 

1.  Thompson-Bonaparte 
Confluence 
-Booster Pumping 
Station 1 

2. North Ascroft 
Subdivision 

1 oadi ng Faci 1 i ty 
-Trucking from Off- 

I 

C O M M E N T S  

With unsilenced  ventilation  fans, will 
have low t o  moderate impact over the 

residential  area. Already incompa- 

ble. 
t i b l e  lands will be  made more incompati- 

Assumed route  along  old highway to  
Ashcroft-Cache Creek Highway. 
noise levels are  estimated t o  be Existin! YDNL 0 
56. Overall impact significance "Low". 

Fan  and transformer  noises will have 
pure tone canponents. High impact over 
southern 50% o f  area . i f   fans  unsilenced. 

Considered permanet noise, residents 
have  some prior exposure.  Therefore, 
insignificant impact. 

TEXT REFERENCES 

If, 

9- 

p. 6-39. Table €-11 

I -  

. I- 
Figure 6-3. p. 6-45, 
Table 6-11 I -  

/ *  

p. 6-40, Table 6-11 1 -  

p. 6-45, Table 6-11 I I 

l -  

I "  

Harford. Kennedy.   Wakefield Lld. 



I 

FORM 14-1 
I 

MATRIX 11 FOR AREA c3 SHEET 1 

I )  PHASE DECOMMISSIONING PREPARED BY:  - HARFORO, KENNEDY, WAKEFIELD LTDI DATE June 5L.193- 

RESOURCE 

) RESIDENTIAL 
LAND USE 

. Thompson- 

Confluence 
Bonaparte 

-Water Intake 

-Booster 
Pumping 
Sta t ion  

1 

1 

. Thompson- 
Bonaparte 
Confluence 

-Water Intake 

-Booster 
Pumping 
Sta t ion  1 

T A M O j J N T  - 
" 

1 

I 

ABSOLLITE 
v 

6-18 People. 
6 Homes, 

6 Homes, 
16-18  People. 

(0) 

16-18  People. 
6 Homes, 

16-18 People. 
6 Homes, 

(0) 

D 

RESOURCE 
a OF 

100 

100 

100 

iXISTING 
JUALITY 
- 
XTREME - i :E 

i 

J 

" 

" 

i 
J 

Horford. Kennedy. W c ~ k e f ~ a l d  ita. 



SUPPORTING  INFORMATION FOR: SHEET 1 I 
MATRIXJ-1 - 1 1  , AREA C3 , PHASE DECOMMISSIONING 

I . .  

RESOURCE 

a) RESIDENTIAL LAND 

1. Thompson-Bonaparte 
Conf 1 uence 
-Water Intake 

-Booster Pumping 
Station I 

b! COMMUNITY RUCTION 

1. Thompson-Bonaparte 
Confluence 

-Water  Intake 

-Booster Pumping 
Station 1 

C O M M E N T S  

No quantitative information available On 
decommissjoning.procedures 
-Conservatively assume  that general leve' 
of activity will  be same as  during 
construction.  but without pile driving; 
therefore 6 dB  down  and  "Iflsig." impact 

be the same as for construction.but 
foundation will be left intact. 

-Conservatively assume that impact  will 

-Assume noise levels same as for cons- 
truction but without pile  driving, 
and reduce community sensitivity cor- 
rection by 5 dB because noise associate 
with removal of foner noise  source. 

-Assume noise levels same as for cons- 
truction but community sensitivity 
correction reduced by 5 dB. 

I .  
.L. 

TEXT REFERENCES , 
A. 

. .  I 
I 
- 

p. 6-52, Tables 6-1" 
m 

1 ,  

1.. 
p. 6-53. Table 6-10 ! - 

p. 6-52. Tables 6-1P I '  - 
i '  I 

5-3 and  6-1. 

I 

p. 6-53 Tables 6-10, " L 

5-3 and  6-1 

I '  * 

l -  

.c 

i -  
._ .. 

Harford. Kennedy, Wakefield Ltd. 
I 

-. 

L 



F4-0 MATRIX’ FORMS M-2 I: 

.*. 

Harford. Kennedy.  Wakefield Ltd. 
- 
u* 



FORM M-2 

MATRIX 1 FOR AREA A - SHEET 1 

PHASE CONSTRUCTION PREPARED BY: HARFORD, KENNEDY WAKEFIELD  LT[!,  DATE j, 197E- 

ESOURCE 

RESIDENTIAL 
LAN0 USE 

Bonaparte 
Reserve 1 

COiMUNITY 
REACTION 

Bonaparte 
Reserve 1 

H a t  Creek 
Val l e y  Ranch1 

E. Lehman 

KCEPT-  
3LE  LEVEL 

'ONL 55  

rrmal i zed 
lONL 55 

lorha1 i ze 
fDNL 55 

TIGATI 
TIMING - 'RI VAl'E 

CDMPE:N 

" 

J 

J 

J 

SA1 

i- 
I 



SUPPORTING  INFORMATION FOR: SHEET 1 

MATRIX M-2 - 1 , A R E A  A , PHASE c- 

7 RESOURCE 

a )  RESIDENTIAL L A N D  
USE 

Bonaparte Reserve 1 

b)  COIMJNITY REACTION 
Bonaparte Reserve 1 
and Ed Lehman 
ranch 

~ ~~~ ~~ ~ ~ ~ ~~~ 

C O M M E N T S  TEXT REFERENCES 

Mitigation through Design: 
- selection and maintenance of mobile p. 7-2 

mining  and coal stacking and reclaim- 
ing equipment for  quiet operation. 

Compensation: 
p.  7-14 - land exchange or - direct money transfer t o  single p. 7-14 

homeowner i n  non compatible  area. Appendix  D-Item c)C4 

Mitigation through Design: 
- selection and maintenance of mobile 

mining and coal stacking and reclaim- 
ing equipment for quiet operation. 

p. 7-2 

- public  address system design. - selection and shielding of 
p. 7-5 

mine subs ta t ion  transformers. 
p. 7-3 

Compensation: 
- not possible to quantify the mone- Appendix D-Item  c)CS 

tary compensation (project costs) 
in this case. 

I 
I 

Horford. Kennedy. Wokefield Ltd. 



FORM M-2 

MATRIX 7 FOR AREA A - SHEET 1 

PHASE OPERATION PREPARED BY: HARFORD, KENNEDY WAKEFIELD LTtI. - DATE: " June 5 ,  197E. 

RESOURCE 

) RESIDENTIAL 
LAND USE 

Hat Creek 
Va 1 1 ey Ranche: 

- M. Saulte & 
I .  Lehman 

, GRAZING LAND 
USE 

Hat Creek 
Val 1 ey  Ranche: 

j COMMUNITY 
REACTION 

i a Bonaparte 
Reserve 1 

2. Hat Creek 

Ranches 
Val ley 

-M. Saul t e  & 
I. Lehman 

-A Parke 

-0. R id la r  

- - 
MPACT - 

LOW 

MOD 

MOD 

lXTREM 

lW0 

MOD 

- 

\FFECTED 
AMOUNT 

2 Homes 
(R) 

6.2 km' 
2.4 sq. 
mi 1 es) 
(R) 

!5- 35 Peo- 
6 Homes 

p l e  
(R) 

2 Homes 
R) 

! R) 

(R) 

1 Home 

1 Home 

" 

ACCEPT- 
RLE LEVEL 

YDNL 55 

YDNL 65 

iormalizel 
YDNL 5 5  

lormal i zec 
YDNL 5 5  

lonna 1 i zec 
YDNL 55 

lormalizes 
YDNL 55 

VOID 
i 

- 
MI' 
I 
! 

7- 

i 

I 
i 

I 

TIGATII 
T IMING - 

J 

J 

J 

J 

DESIGN - 

J 

J 

J 

J 

J 

J 

JRIVAl'E 
COMPEN 

" 

J 

J 

J 

J 

J 

J 

" 

rION 
JRLIC - I' i 

- 
NHANCE- 
MENT 

c 



- ~~~ ~ ~~ ~ 

SUPPORTING INFORMATION FOR: 

M A T R I X  "2 - 2 , AREA A , PHASE  OPERATION 

RESOURCE 

) RESIDENTIAL LAND 
USE 

Hat Creek Va 11 ey 
Ranches: 

- N. Saulte & 
I. Lehman 

) WZING UNO USE 

Hat Creek Val 1 ey 
Ranches 

-c- . Bonaparte  Reserve 1 

C O M M E N T S  

r l i t i ga t i on  Through  Design: 
- se lect ion and maintenance of   mobi le  

mining equipment for quiet  operation. 

Empensation: - purchase o f   p r o p e r t i e s  involved by 
B.C. Hydro, or d i r e c t  money transfer 

Yit igatlon  through Design: 
- select ion and  maintenance of   mobi le  

:ompensation: - d i r e c t  money t ransfer   to   land owners, 

mining equipment fo r '   qu ie t   opera t ion .  

o r  purchase by B.C. Hydro. 

Yit igation  through Design: - se lect ion and maintenance o f  mobile 
mining and coal  stacking and rcclaim- 
ing  equipment for quiet  operation. - minimize  mine  public address and sig-. 
nal systems noise  levels beyond pro- 
j e c t  boundaries. 

- jud ic ious  se lect ion of induced-draft 
fans a t   p l a n t  

qit igation  through  t iming: 
- r e s t r i c t   p i t   p l a s t i n g   t o  daytime 

(8:OO a.m.-5:00  p.m.) 
:ompensation: 
- not   poss ib le   to   quant i fy  

- continued - 

TEXT REFERENCES 

p. 7-4  

Appendix  0-Items 
c )  8 and c )  C4 

p.  7-14 

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. Wckefield Ltd. 



SUPPORTING  INFORMATION  FOR: SHEET- 2 

MATRIX 1'4-2 - 2 , AREA A , P H A S E   O P E W I O N  

RESOURCE 

) COMMUNITY .REACTION' 
-(cont'd.) 

. Hat Creek Valley 
Ranches 

4. Saulte & 
I. Lehman 

-A. Parke 
-D. Ridlar 

C O M M - E N T S  

Mitigation measures as for Bonaparte 
Reserve 1 

Compensation: 
purchase o f  properties involved by 
B.C. Hydro or ,  

- some,  as yet-undefined and 
unprecedented cash Payment 

TEXT  REFERENCES 

Appendix D-Item c) 1 
p. 7-14 

Hcrford. Kennedy.  LVckefieid Ltb 



FORM M-2 -. 
II 

MATRIX 3 FOR AREA 84 SHEET 1 

PHASE _aeEBBTTnN PREPARED  BY:  HARFORD, KENNEDY WAKEFIELD  LTD. DATE:JU’’e 5 3  ”’: . -  

t RESOURCE 

RECREATIONAL 
U N O  USE 

Clear R a n g e  

I 

I 

I 

I 
I 

MOO 

- 

! 

I 
1 

I i 

i 
i 

I - 

K C E P T -  
3LE  LEVEL 

k i s t i n g  
’ONL plus 
I dB 

- - 
XGATII 
XMING DESIGN I 1  

l- 
I 

JRIVATE 
COMPEN 

t 



1 
i 
1 
i 
i I 
I 

I 
I 

I 

i 

! 

I 
1 I S U P P O R T I N G  INFORMATION FOR:  S H - E T  - 

M A T R I X  M-2 - 3 , A R E A  8-4 , P H A S E  OPERATION 
1 
I 

R E S O U R C E  

lECREATIONAL UNO USE 

:1ear Range 

- 
” 

C O M M E N T S  

Mit igat ion  through Design: 
- se lect ion and maintenance of mobile 

mining equi.pment f o r  quiet  operation. 

Compensation: 
- money t r a n s f e r   t o   p u b l i c  account; can- 

no t  be quant i f ied.  

Enhancement: 
- i f  p i t  i s  allowed t o  become a lake 

a f t e r  mining completed. lake will pro- 
vide  .recreation. 

T E X T  R E F E X E N C E S  j 

p. 7-2 

Appendix 0 

pp. 4-58 

I 

i 

i 



PHASE  CONSTRUCTION  ?RE?ARED BY: HARFORO, KENNEDY WAKEFIELD L T O .  r..fE:.June 5 ,  1971 
". 

9. 

I RESOURCE 

1 LAN0 USE 
a )  RESIDENTIAL 

I 

Thompson - 
Bonaparte 
Confluence 

-Water Intake I 
I 

I 
I 
I REACTION 
b) COMMUNITY 

: 
Thompson - 
Confluence 

da t e r  Intake 

-Booster 

Station 1 
Pumping 

I 

1 

- - 
MPACT 

LOW 

MOD 
LOW - 

MOO 

MOO 

.FFECTED 
AMOUNT ACCEPT- 

BLE LEVEL 

YDNL 5 5 

YDNL 5 5 

l o r n 1  izec 
YDNL 5 1  

lormal i zed 
YDNL 55 

- - 
rIGAT1 
TIMING IESIGN 

J 

j 

J 

J 

JRIVATE 
CDMPEN 

r I E  

I 

1 
I 

i 

- I 

. .  
:NHANCE-I I 

MENT i 

I 



S U P P O R T I N G  INFORMATION FOR: 

M A T R I X  M-2 - 4 , A R E A  C3 , P H A S E  CONSTRUCTION 

SHEET 1 - 

- 

-7 
R E S O U R C E  

- 

1)  RESIDENTIAL LAND 
USE 

Thompson-Bonaparte 
Confluence 

-Water Intake 

- Booster Pumping 
Stat ion 1 

J )  COMNUNITY REACTION 
Thompson-Bonaparte 
Confluence 

C O M b l E N i S  

Mit igat ion  through Avoidance: 
- loca te   in take   fu r ther   up- r i ver  away 

f r o m  residences 

M i t i ga t i on  Through  Design: 
- se lect ion and maintenance of   mobi le  

const ruct ion equipment f o r   q u i e t  
operation. 

- shut down equipment when n o t   i n   a c t i v ,  
us e 

- conduct b las t i ng  so as t o  minimize 
noise and ground v ib ra t ion   leve ls .  

M i t i ga t i on  as above fo r   res ident ia l   land  
use. 

- - 
TEXT REFERENCES - 

p. 7 - 2  

p. 7 - 2  

pa 7 - 3  
I 

i 



FORM M-2 - I 
MATRIX 5 FOR AREA c3 SHEET 1 

PHASE OPERATION PREPARED B Y :  HARFORD, KENNEDY WAKEFIELO LTD. DATE:-J"~~ s. 1 9 7 ~  
-. - 

AMOUNT ACCEPT- RESOURCE 

LAND USE 
) RESIDENTIAL 

CONPENSATION ENHANCE-1 MITIGATION 
PRIVATE ?::3LIC I MENT j AVOID1 TIMING/  DESIGN AFFECTED /ABLE LEVEL 

IMPACT 
I ! , 

i i 
j .  

j 

Thompson- 
Bonaparte 
Confluence 

-Booster J 

I 
I 

! 

I I 

Pmpi ng 
Station 1 j '  ple 

I 
I 

b )  COiiUNITY 
REACTION 

Thompson- 
(HIGH) '16-18 OW-! YONL 55 Bonaparte 

rr J MOD-EXTJ 6 H O ~ ~ J  Normallzed 

I 
i 

. I  

I ple.  
! 

1 
I 

I 

1 

I 

1 i 
1 
I ! 

I ! 

I 

I 

II 

.. *I 



SUPPORTING  INFORMATION F O R :  SHEET- 1 

MATRIX M-2 - 5 , A R E A  C3 , P H A S E  OPERATION 

R E S O U R C E  

RESIDENTIAL L A N D  US1 

Thompson-Bonapartu 
Confluence 

-Booster Pumping 
Station 1 

I )  CQMMUN.ITY  REACTION 

Confluence 
Thompson-Bonaparte 

-Booster Pumping 
Station 1 

! 

- 
C O M F i E N T S  1 TEXT R E F E R E N C E S  

Mitigation through Avoidance: 
- locate Pumping Station  further up- 

river away  from residences. 

Mitigation through Design: 
- selection of quiet ventilation  fans 

and/or  silencing of  f a n  intakes. 
- selection o f  quiet roof t o p  exhaust 

fans. 
- erection of stub wall or screen on 

north side of transformer. 

Mitigation  as above for  Residential 
Land Use. 

p.  7-9 

p.  7-9 

D. 7-9 

m -  

a -  



FORM M-2 

MATRIX 6 FOR  AREA c3 SHEET 

._ - 
PHASE DECOEMISSIONING PREPARED BY: HARFORD,  KENNEDY WAKEFIELD LTD. DATE:. June 5, T 9 i  - 



SUPPORTING  INFORMATION FOR: SHEET- 1 I 
I 
I 

MATRIX M-2 - 6 , A R E A  c3 , P H A S E  OECOf@4ISSIQNING 
I 
~ 

i 

! 

R E S O U R C E  

I )  RESIDENTIAL  LAND U5 

Thompson-Bonaparte 
Confluence 

-Booster Pumping 
Station 1 

C O M P ~ E N T S  

Mitigation through Avoidance: 
- Locate Pumping Station  further up- 

r iver  away  from residences. 

Mitigation through Design: 
- selection and maintenance of mobile 

equipment for quiet  operation 
- shut down equipment when not  i n  

active  use. 

" 

T E X T  R E F E R E N C E S  i 

p.  7-2 

p .  7 - 2  

i 
j 

c I 
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REPORT 12-161-2 

ADDENDUM TO APPENDIX El-'NOISE' 

Prepared For: 

Prepared By: 

B.  C .  Hydro and Power Authority, 
555 West Hastings  Street, 
Vancouver, B.  C. 

Harford, Kennedy, Wakefield L t d . ,  
1727 West 2nd Avenue, 

D. S. Kennedy, p. Eng. 

Date: May 13, 1981 



EXRATA TO AUGUST I978  A P P E N D I X  E l  - NOISE 

Page 4-18, 8 th  l i n e :  

?age  4-46, 5 t h   l i n e :  

"des igned"   should  be d e s i g n a t e d " ,  

"Drawing No. 6044-C14-E7" sbou ld  be 
"Drawing No. 604H-C14-€7". 

Page 6-38, 19 th   l i ne :   "be low 98 dS4" should  be "below 77 6 % " .  

?age  6-44, 11th l i n e :  

Page 6-57, 5 t h   l i n e :  

Add "Once norma l   p l an t   ope re t ion   has  
commenced, t r a f f i c   n o i s e   l e k e l s   w i l l  be 
approx ima te ly  4 dSA lower  t!an i n d i c t e d  
i n  Figure  5-15".  

"Moderate"  should be "High" 
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1.0 INTRODUCTION - 

The purpose o f  th i s   repor t   i s  t o  document additional  noise  studies 
pertaining t o  the proposed Hat  Creek Project which  have  been under- 
taken since  detailed environmental studies were completed in August, 
1978. The additional  studies were made necessary by recent changes 
in the proposed project as noted below: 

Elimination of  the North Val ley Dump. 
Relocation  of  the coal preparat ion  faci l i t ies .  
Relocation o f  access road i n  vicinity  of  the Bonaparte Indian 
Reserve. 
Relocation o f  maintenance f a c i l i t i e s .  
Relocation o f  mine camp. 
Revised mining production  schedule. 
Addition o f  a par t ia l  wet f lue gas desulphurization ( F G O )  system. 
Revised construction  schedule  for  water  supply  system. 

The acoustical  implications of these changes are  discussed in the 
following  sections o f  this  report.  Predicted  noise  leveis,  taking 
these changes into  account,  are shown graphically in  Figures 1 and 2 
in terms  of  Yearly Day-Night Level ( Y D N L )  contours. 

2.0 NOISE LEVELS DURING  FIRST YEAR OF PROJECT ( P E A K  CONSTRUKION  NOISE) 

The construction  schedule for the  current mine description  is  presented 
in Appendix A .  Although some preliminary work i s  indica.:ed in Year -5 
o f  t h i s  sc,hedule, Year -4 i s  considered the f i r s t  year 01’ the  project 
for  the purpose of evaluating peak construction  noise. 

2 . 1  ELIMINATION OF NORTH VALLEY DUMP 

According t o  the original  project   description,  f i l l ing o f  the North 
Valley Dump was t o  be undertaken during the f i r s t  year o f  the project. 

Harford.  Kennedy, Wakefield Ltd. 
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2.1 ELIMINATION OF  NORTH  VALLEY DUMP ( Continued) 

This   operat ion was expected t o  dominate  the  acoustic  environment 
near  the  southwest  corner  of  Bonaparte  Indian Reserve No. 1. The 

cu r ren t   p ro jec t   desc r ip t i on  has e l im ina ted   t h i s  dump and as a r e s u l t  

some reduc t i on   i n   no i se   l eve l s  will be r e a l i z e d   i n   t h i s  area. The 

material  which was t o  have been deposited i n   t h e   N o r t h  Val l e y  Dump will 
instead be deposited i n   t h e  Houth Meadows Waste Disposal Area. During 
the i n i t i a l  years o f   t h e   p r o j e c t ,   t h i s   m a t e r i a l  will be transported 

by t rucks  or   scrapers  over  the  haul   road  indicated i n  Figure 1. and 
i n  subsequent  years (commencing i n  Year - 2 )  the  t rucks  or   scrapers will 
be replaced  by a conveyor. 

The noise  contours  surrounding  the  haul  road i n   F i g u r e  1 assume s i x  

vehic les  working  cont inuously  for  two s h i f t s   p e r  day and seven  days 
per week. 

2 . 2  RELOCATION  OF ACCESS ROAD, COAL PREPARATION FACILITES, MAINTENANCE 
FACILITES AND M I N E  CAMP 

During Year -4, the  southwest  corner o f  Ind ian  Reserve NCI. 1 will be 

exposed t o  no i se   resu l t i ng   f rom  cons t ruc t i on   o f   t he  accer,s  road, 
maintenance f a c i l i t i e s  and mine camp. Construct ion  of   the  coal   pre- 

pa ra t i on   f ac i l i t i es   l oca ted   app rox ima te l y  1 km south o f  1:ndian  Reserve 
No. I ,  will not  commence u n t i l  Year -3. 

Noise  assoc iated  wi th   const ruct ion  o f   the access road  approximately 
0.3 km south o f   I n d i a n  Reserve No. 1 wi 11 predominate  over  noise f r o m  
cons t ruc t i on   o f   t he  mine camp and maintenance f a c i l i t i e s ,  Hence, 

i t  i s  the access road  construction  which will determine ::he noise 
l e v e l s   i n   t h i s  area as ind ica ted  by the  contours i n   F i g u r e  1. 

2.3 NOISE IMPACT  ASSESSMENT 

(a)  Bonaparte  Indian Reserve 1: 
The  maximum YDNL cur ren t ly   p red ic ted  a t  the Bonapa:-te Ind ian  

Harford. Kennedy, Wakefield Ltd. 
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2 . 3  NOISE IMPACT ASSESSMENT (Continued) 

Reserve 1 i s  62 dBA a t  the southwest corner of the  fieserve. 
Although th i s  value i s  unchanged  from the  ear l ier  (Pugus t ,  1978) 
prediction,  noise  levels  are now expected t o  decrease more 
rapidly  as one moves fur ther   into the Reserve. A t  t.he cTosest 
residence t o  the construction  activity,  the predictc'd YDNL i s  56 
dBA which i s   s l i g h t l y  above the c r i t e r i a  of YDNL 55 for  residential  
land  use compatibility. 

The normalized YDNL's t o  be expected on Reserve 1 ar'e obtained 
by adding the sensit ivity  correction o f  +10 dB t o  a l l  project 
YDNL contours in Figure 1 which f a l l  w i t h i n  the reserve  boundaries. 
Therefore a t  the closest residence, the normalized YDNL will be 
66 dBA which i s  categorized  as  a "moderate" noise impact as ex- 
plained  in the original Appendix El-'Noise'  prepared  in August, 
1978. 

( b )  Hat  Creek Valley Ranches: 
The trucks or scrapers used i n i t i a l l y  t o  haul mater-a1 from 
the p i t  t o  Houth Meadows Disposal Area will produce YDNL 60 
a t  the nearest ranch house ( E .  Lehman). A t  the nexi: ranch 
(M. Saulte/I. Lehman), the YDNL will be approximate"y 51 and 
a t  the t h i r d  ranch (A. Parke j ,  a YDNL of about 36 i s  expected. 
A t  the E. Lehman ranch, the residential  land use cr . ' t e r ia  
(YDNL 55) will be exceeded a n d ,  since the normalized YDNL will 
be 75 a t  this location,  the  expected  noise impact i!; categorized 
as " h i g h " .  A t  the M .  Saulte/I. Lehman ranch,  the normalized 
YDNL will be 66 dBA which is categorized as a "moderate" noise 
impact. A t  the A .  Parke ranch where the normalized YDNL will 
be 51 dBA and a t  ranches further south,  no significimt impact 
is   predicted.  

Harford, Kennedy, 'Nakefield Ltd. 
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1 

3 .0  MAXIMUM PROJECT NOISE (FULL PLANT A N D  MINE  OPERATION) 

3 . 1  RELOCATION OF ACCESS ROAD, COAL PREPARATION FACILITIES A N D  MAINTENANCE 
FACILITIES 

During normal operation of the p l a n t  and mine, noise from the access 
road, coal preparat ion  faci l i t ies  and maintenance fac i l i t . ' e s   wi l l  be 
overshadowed by noise from the mine and mine mouth. Henct!, the recent 
relocation of these  facil i tes  will  n o t  change the noise  crmtours  cal- 
c u l a t e d  previously  for  this  area.  Operating  noise  contours  are shown 
in  Figure 2 .  

3 . 2  REVISED MINING  PRODUCTION SCHEDULE 

Under the original mine production  schedule developed by :?D NCB 
Consultants L t d . ,  27 .9  x 10' bm3/year of material was t o  'le mined 
during  Stage 6 and of t h i s ,  9 .2  x IO6 bm'lyear would be superf ic ia ls .  
During the  busiest 6 years of the  current  production  schedule  (years 
8 t o  13 inclusive) ,  an  average  of 25.2  x l o 6  bm'/year of  material   is  
t o  be mined of which 10.9 x lo6 bm3/year i s   super f ic ia l s .  Hence, 
there will be a reduction of approximately 10% i n  t o t a l  mdterial 
mined d u r i n g  the  period of interest .  However, re la t ive  t.1 the o l d  
schedule, the amount o f  superf ic ia ls  mined under the' curr'znt schedule 
is   sl ightly  higher.   Since removal of superficials  result ;   in  higher 
noise levels than  excavation a t  lower levels of the p i t ,  these two 
effects  will  tend t o  counteract each other such tha t  ther? will be  
no net change in  noise  levels. 

3 . 3  PARTIAL WET FLUE GAS DESULPHURIZATION SYSTEM 

With the inclusion of a partial wet f lue gas desulphurization ( F G D )  
system, the  following equipment and processes  will be add?d t o  the 
original power p l a n t  design. 

1) Truck delivery of reagent t o  the power plant. 
2 )  Reagent preparation  plant. 
3 )  Electrically-driven FGD booster fans. 
4 )  Sludge dewatering  plant. 

c 

Harford. Kennedv, Wakefieid Ltd. 
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3 . 3  PARTIAL WET FGD SYSTEM (Continued) 

Items ( 2 )  and ( 4 )  will comprise slowly ro t a t ing  machinery and 
will be completely  enclosed. Hence, noise  emission  will be in- 
s ignif icant   re la t ive t o  other sources. 

Item (l), truck delivery  af'reagent,  will  increase  noise  levels  along 
the  access road between the assumed on s i t e  lime  stone  deposit  (see 
Figure 3 )  and the power plant. The noise  contours shown in  Figure 2 
take  into  account  this  additional  truck  traffic, assuming t h a t  one 
20 t o n  Rruck passes a given point on the road every 10 minutes through-  
o u t  one eight hour s h i f t  per day  (.weekdays only).  This i s  the level 
o f  t raff ic   required t o  supply the power plant  with the 3.9 kg./sec. 
of reagent necessary  during  full  operation  (i.e. a t  2000 MW).  No 
significant  noise impact will be experienced by local  residents as 
a  result  of this  trucking  since  other  noise  sources  will  predominate. 

Item ( 3 ) .  FGD booster fans, would l ikely be added immediately upstream 
of  the induced draft  fans  in order t o  compensate for  the increased 
pressure drop that  would resul t  from the FGD system. The booster  fans 
would be v i r tua l ly  the same as the induced draft   fans b u t  would be 
operating under a lower s ta t ic   pressure ( 1 5  "w.g. as opposed t o  24.5" w.g . )  
Due t o  t h i s  lower s ta t ic   pressure,  the sound power generated by the 
booster  fans would be approximately 4 dB quieter than the induced 
draft fans. Combining the sound power generated by bo th  booster and 
induced draft   fans would resul t   in   a   total  sound power level  approximately 
1 . 5  dB higher t h a n  for induced draft  fans alone. However, beyond the 
power plant  fenceline, induced d ra f t  fan noise i s  n o t  a predominant 
source and .therefore this  increase o f  1.5  dB due t o  addition o f  booster 
fans would not change total  noise  levels  except perhaps within the 
plant  boundaries. 

4 . 0  REVISED  CONSTRUCTION SCHEDULE FOR WATER SUPPLY SYSTEM 

The current  construction  schedule  for the cooling  water supply system 
i s  presented  in Appendix B of this  report .   Since  this  schedule  is  more 

Harford. Kennedy, Wakefield Ltd. 
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4.0  REVISED CONSTRUCTION SCHEDULE FOR WATER SUPPLY SYSTEM (Continued) 

detailed and u p  t o  date than the one  used previously  for inoise prediction, 
construction  noise  levels  for  the  water  supply system have  been reassessed. 
I n  general ,   this has not  led t o  any s ignif icant  changes in predicted 
noise  levels. The one exception i s   t h a t  o n l y  5 months  wi.11  be required 
t o  construct  the  structures of  booster  stations 1 and 2 ,  whereas 12 
months  was assumed original ly .  

For booster  station 1, this  will result in YDNL values'4 d B  l ess  t h a n  
those given on page 6-17 o f  the August 1978 Appendix E l  - "Noise". 
This means that  the  present  noise  levels, which are  already  excessive 
for  residential  land  use,  will  increase by 1 t o  4 dB and not by 5 t o  
8 dB as  previously  calculated. The resultant YDNL values  will vary 
from 65 t o  53 and since the community sensit ivity  correctlon  in  this 
area i s  zero, the normalized YDNL will  also range from 65 t o  53. The 
corresponding  noise  impacts,  considering both  l a n d  use and annoyance 
cr i ter ia ,   are   categorized as "moderate" a t  the  closest  locations and 
"insignificant" a t  more dis tant   locat ions.  

I t  was previously  predicted that  noise from the  construction of booster 
s ta t ion 2 would adversely  affect 0.3 km2 (0.12 m i . ' )  of potential 
g raz ing  land  for  one year ,  However, according t o  the more recent 
construction  schedule,  this  construction  noise would cont'lnue f o r  only 
5 months. Hence the YDNL cr i ter ion of 65 dBA for grazing land will 
be exceeded over a smaller  area  (approximately 0.12 kmz 01'  0.05 m i . ' ) .  

Horford, Kennedy, \Nokefield Ltd. 
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Figure 3:  Location o f  On-Site  Limestone  Deposit 



APPENDIX B 

WATER  SUPPLY  CONSTRUCTION  SCHEDULE 



I DESCRIPTION I YEAR-5 I YEAR -4 I YEAR -3 I YEAR -2 I YEAR -I I YEAR +I  1 

HAT CREEK PROJECT 

FIGURE 12-1 

CONSTRUCTION SCHEDULE 
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