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SUMMARY 

r e l i a b l e   i n f o r m a t i o n   r e g a r d i n g   t h e   n a t u r e ,   m a g n i t u d e  and e x t e n t   o f   t h e  
emissions o f  p a r t i c u l a t e   m a t t e r ,   s u l f u r   o x i d e s   a n d   n i t r o g e n   o x i d e s   i n   t h e  
Kamloops - Cache Creek - C l i n ton  - Highland  Val ley  area.  

The inven to ry  o f  atmospheric  emissions has  been prepared to  p rov ide  

(NO,) and p a r t i c u l a t e   m a t t e r   a r e   e s t i m a t e d   a t  27,716; 7,736 and 35,864 
pounds p e r  day, respec t ive ly .   Es t imates  o f  emissions  were  based on 
Pollution  Control Permi t   cond i t ions ,   emiss ion   fac to rs  and measurem1:nt data. 

To ta l   cu r ren t   em iss ions  o f  s u l f u r   d i o x i d e  (SO,), ox ides  o f  n i t r o g e n  



I .  INTRODUCTION 
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1 . 1 .  Bas is   f o r   t he   P ro jec t  

B r i t  i s h  Columbia  Hydro  and Power A u t h o r i t y   r e q u i r e  m i nventory  
o f   sou rces   (ex i s t i ng  and proposed)   and  emiss ions  o f   ox ides  o f   su l fur  
(SO,), o x i d e s   o f   n i t r o g e n  (NOx) and t o t a l   p a r t i c u l a t e   m a t . t e r  i n  the  
Kamloops - Cache Creek - C l i n t o n  - Highland  Val ley  area.  

The inventory   cons is ts   o f   emiss ion   parameters  on a mass emission 

p o t e n t i a l  f o r  cumulat ive e f f e c t s  on ambient a i r   q u a l i t y   f o r  each area. 
r a t e  and will be used t o  eva lua te  the   load  on t h e   a i r  shed, and the  

1.2. Statement o f  Work 

The approach  taken  toward   ob ta in ing   re l iab le   da ta  may best  be 
descr ibed by the  statement o f  work  and may be summarized as f o l l o w s :  

1.2.1. To i d e n t i f y   a l l   e m i s s i o n   s o u r c e s   o f  SO,, NO, and p a r t i c u l a t e  
mat ter .  

1.2.1.1.  Fuel  combustion i n   s ta t i ona ry   sou rces   (exc lud ing  
commercial and domes t i c   bu i l d ings ) .  

1.2.1.2.  Indust r ia l   processes  (ex is t ing  and  proposed: l .  

1.2.1.3. So l i d   was te   i nc ine ra t i on  (e.g. wood waste). 

1.2.1.4. Miscellaneous. 

1.2.2.  To account f o r   a t   l e a s t  9.0% o f   t h e   t o t a l   e m i s s i o n   o f  each 
contaminant. 

1 .2 .3 .  For each o f  the   se lec ted  sources t o  i d e n t i f y  and q u a n t i f y  
the  emiss, ions  of   each  contaminant  studied. 

1.2 .4 .  Wherever p o s s i b l e   i n d i c a t e   p o t e n t i a l   e x p a n s i o n   o f   e x i s t i n g  
f a c i l i t i e s .  

2 .  EMISSIONS 

2.1 .  General 

p r imary   a i r   con taminan ts   i n   t e rms  o f  po int   sources  which  are 
This   repor t   sumnar izes  the  est imates  o f   emiss ions of the   th ree  

. c u r r e n t l y   i n   o p e r a t i o n   o r   a r e   p r o p o s e d   o p e r a t i o n s   f o r   t h c   s t u d y   a r e a .  
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taminant  and  the  emission  sources. I n  most  cases  inforlnation 
was ob ta ined   by   i n te rv iew ing   i nd i v idua l  companies. I n  JtherS, 

us ing  emiss ion- factor   techniques.  
i n fo rma t ion  was ob ta ined  f rom  Po l lu t ion   Cont ro l   Permi ts  and by 

The accuracy   o f   the   es t imates   p resented   var ies   w i th   the  con- 

A summary on each  emission  point   source i s  g iven  in  Appendix 
A. 

F igure  1 shows t h e   l o c a t i o n  of emiss ion  sources  in   the  s tudy 
area.  Figure 2 shows t h e   p r o p o s e d   s i t e   f o r   t h e  1000 TPD smel ter /  
r e f i n e r y  complex  near  Cl inton, B.C. 

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

All companies t h a t  were  contacted  were  reasonably m r t a i n  

2.2. S u l f u r  Oxides 

on t h e   b a s i s  o f  maximum p e r m i s s i b l e   c o n c e n t r a t i o n   a t   t h e   s t a c k  
(Permi t   condi t ions)   where  processes  were  ident i f ied as pi-oducing 

e.g. combust ion  process,  emission  factors  were  used  to  e l i t imate  the 
SO,. For   p rocesses   no t   iden t i f ied   by   the   permi t  as genera t ing  SO,, 

amount of SO, produced. 

The e m i s s i o n   r a t e s   f o r   o x i d e s   o f   s u l f u r  (SO,) were  calculated 

p r e s e n t l y   o p e r a t i n g   p o i n t   s o u r c e s   i s  20,212 Ib /day 'which  inc ludes 
Afton Mines  Ltd. (NPL) as an operat ing  source,   Table 1 .  The 
ac tua l   "ope ra t i ng   em iss ion   ra te "   f o r   a l l   po in t   sou rces  i r l  the  study 
area i s  es t ima ted   t o  be 27,716 IbLday. 

The  maximum a l lowab le   emiss ion   ra te  o f  o x i d e s   o f   s u ' l f u r   f o r  

Should  the  two  copper  smelter  complexes be b u i l t  and  operated 

proposed  2,000 M.W. Thermal E lec t r i c   Genera t ing   S ta t ion   wou ld   con-  
t h e i r  combined SO, emission  would be 310,080 lb/day,  Tab:e I I .  The 

t r i b u t e  752,000  Ib/day o f  SO,. 

proposed  emission  sources i s   e s t i m a t e d   a t  998,592 Ib/day,  Table I l l .  

Data  concerning  emission  of  SO, a t   G u l f  Oil Canada (Appendix A)  

The to ta l   em iss ions  o f  SO, f r o m   c u r r e n t l y   o p e r a t i n g  and 

were prorated  f rom a p r o d u c t i o n   r a t e   o f  10,000 b a r r e l s   p e r  day. 
The ac tua l   p roduc t i on   ra te  i s  repo r ted   a t   app rox ima te l y  E;,5OO bpd, 
thus,   the SO, emission  rate  would  be  reduced  to 20,178 I t ' /day.  
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2.3. Nitrogen  Oxides 

b u r n e r s   r e s u l t   i n   t h e   f i x a t i o n   o f  some o x i d e s   o f   n i t r o g e n  (NO,) 
no t   on l y   f rom  the   reac t i on   o f   a tmospher i c   n i t rogen  and cxygen, 
but  from  combustion o f  n.itrogenous compounds con ta ined   i n   t he  
f u e l .   M a j o r   f a c t o r s   t h a t   l e a d   t o  NO roduc t ion   a re :   f lame and 
furnace  temperature,  combustion gas resldence  t ime, r a t e  o f  
coo l ing ,  and amount o f  excess a i r   p resent   in   the   combust ion   zone.  

In  every  combust ion  process  the  h igh  temperatures a t  the 

" P  

The es t ima ted   da i l y   ave rage   o f  NOx e m i t t e d   f r o m   a l l   o p e r a t i n g  
sources i s  7,736 Ib/day. The proposed 400 TPD and IO00 TPD 
copper   smel te r / re f iner ies   wou ld   con t r ibu te  an est imated 43,200 Ib /  
day NO, based on e m i s s i o n   f a c t o r s   f o r  a pyrometa l lurg ica l   copper  
s m e l t i n g / r e f i n i n g   p r o c e s s   ( I ) ] .  The the rma l   e lec t r i c   genera t i ng  
s ta t ion   wou ld   p roduce an es t imated 357,120 lb/day NO, ( 2 ) .  

I t  shou ld   be   no ted   t ha t   i n   "Po l l u t i on   Con t ro l   Ob jec t i ves   f o r  
Food-Processing, A g r i c u l t u r a l l y   O r i e n t e d ,  and  Ogher Miscel laneous 
I n d u s t r i e s   i n   B r i t i s h  Columbia",  Level A opera t ion   in   genera l  
a l l ows  up t o  660 ppm n i t r o g e n   o x i d e s  measures  as N02. S p e c i f i -  
ca l l y ,   ob jec t i ves   f o r   s ta t i ona ry   i ndus t r i a l   combus t ion   sou rces  
limit emissions t o  50 lb /1000   imper ia l   ga l l ons   o f   f ue l   o i l ,  200 I b /  
IO6 s c f   n a t u r a l  gas and 27 I b / t o n  o f  coal  burned. 

2.4. P a r t i c u l a t e s  

r e q u i r e s   d e t a i l e d   i n f o r m a t i o n   d e s c r i b i n g   t h e   e x t e n t ,   d e s i g n  and 
e f f i c i e n c y   o f  a contro l   system  be ing  used  or   actua l  measurements 
o f   p a r t i c u l a t e   m a t t e r   c o n c e n t r a t i o n .  The t ype   o f   i n fo r l na t i on  
a v a i l a b l e  was n o t   s u f f i c i e n t l y   d e t a i l e d  to  pe rm i t   cons i s ten t  
accuracy. 

An accura te   eva lua t ion  of the  emiss ions of p a r t i c u l a t e   m a t t e r  

Permi ts   i ssued  to   opera t ing   po in t   sources ,   (and  opera t in 'g   po in t  
sources   no t   under   permi t ) ,   the   ca lcu la ted   da i l y   emiss ion   ra te   i s  
es t ima ted   a t  43,543 lb/day o f   p a r t i c u l a t e   m a t t e r ,   T a b l e  I. The 
e s t i m a t e d   p a r t i c u l a t e   e m i s s i o n   r a t e   f o r   t h e   p r o p o s e d  400 and 1000 
TPD copper  smelters i s  18,900 lb /day .   Par t i cu la te   mat te r   emi t ted  ' 

by   t he   p roposed   the rma l   e lec t r i c   genera t i ng   s ta t i on  i s  e : j t imated 
a t  83,520 lb /day   a f te r   pass ing   th rough a  gas c lean ing  sy!;tem. 

Based on emission limit va lues   p resc r ibed   by   Po l l u t i on   Con t ro l  

]Numbers i n   b racke ts   re fe rs   t o   Re fe rences .  
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Six of t h e   f i f t e e n  companies operat ing  under   Po1lut . ion  Contro l  
Pe rm i t   cond i t i ons   a re   a l l owed  a combined t o t a l   e m i s s i o n   r a t e  of 

be 29,158 Ib/day, or 82% of t h e   p e r m i s s i b l e   t o t a l .  
35,412 Ib/day. The a c t u a l  measured r a t e  of emiss ion WEIS found to  
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EM1 SS I ON SOURCE 

West Coast  Transmission 

Cent ra l   Heat ing   P lan t  

Tranqui 1 l e   H o s p i t a l  

B. A. B lacktop 

Weyerhaeuser 

Ainsworth Lumber 

Trans  Mountain  Pipe  Line 

Gu l f  Oil Canada 

Canada Cement Lafarge 

Evans Products Company 

Ba lco   I ndus t r i es  

Bethlehem  Copper 

Dawson Const ruc t ion  

Afton  Mines4 

Lornex  Mining 

Opera t ing   To ta l  

TABLE I 

EMISSIONS FROM OPERATING EMISSION SOURCES i N  THE 

KAMLOOPS-CACHE CREEK, CLINTON AND HIGHLAND  VALLEY AREAS 

EMISSION RATE ALL( 
( 1 b/da) 

sox 

1 

500 

666 
1 

I I ,800 (3) 

22 

9 
3,623 

1 

84 
1 

202 

1 

3,300 

Neg 

20,212 

NOx 

4 80 

106 

142 

340 

6,090 

644 
460 

6,249 

3,584 
a40 
486 

15 

332 

322 

181 

t 
OPERATING EMISSION R A T E S ~  

( 1 b/day) 

sox 

1 

500 

666 
1 

2,948 (3)  

22 

9 
20,178 

1 

84 
1 

4 
1 

3,300 

Neg 

27,716 

NOX 

4RO 
106 

142 

340 

1,290 

644 
460 

684 
2,066 

470 

486 

1 

332 

156 

79 

1,736 

(1) Based  on Level  A Ob jec t i ve   ope ra t i on   o r   p resc r ibed   pe rm i t   cond i t i ons  and emiss ion  factors .  

(2) Based  on  measured  emission  rates  and/or  emission  factors. 

(3)  F igure  represents   on ly   the  recovery  un i t .  

(4) All f igures  are  based  on  des ign  cr i ter ia ,  no measurements a r e   a v a i l a b l e   f o r   t h i s   s i t e .  

P a r t i c i i a t e  1 
36 7 

Trace 

27,200 



TABLE I I  

EMISSIONS FROM PROPOSED E M I S S I O N  SOURCES I N  THE 

KAMLOOPS-CACHE CREEK, CLINTON AND HIGHLAND  VALLEY AREAS 

EMISSION SOURCE 

Proposed 1000 TPD Copper 
Smel ter /Ref inery Complex 
(70 Mi l e  House) 

Proposed 400 TPD 
Copper  Smelter 
(Highland  Val ley) 

Proposed 2,000 Hw Thermal 
E lec t r i c   Genera t i ng  
Station  (Hat  Creek) 

T o t a l  

EMISSION RATES ALLOWED BY PER HIT^ 
( 1  b/day) 

30,300 

8,080 

940,000 

978,38Q 

38,000 

45,200 

I ,269,000 

, ,322,200 

P a r t i c u l a t e  

13,500 

5,400 

235,000 

253,900 

PROPOSED OPERATING EMI ss I ON R A T E S ~  
( 1 b/day) 

302,000 

8,080 

752,000 

1,062,080 

38,000 

15,200 

157,120 

410,320 

P a r t i c u l a t e  

13,500 

5.400 

83.520 

102,420 

1. Based on Level A Ob jec t ive   opera t ion   and/or   emiss ion   fac to rs   fo r   con t ro l led   sources .  

2. Proposed  emission  rates  based  on  control  methods to be  appl ied.  



TABLE I I I  

TOTAL EMISSIONS FROM EXISTING AND PROPOSED E M I S S I O N  SOURCES I N  THE 

KAMLOOPS-CACHE CREEK, CLINTON AND HIGHLAND  VALLEY AREAS 

EMISSION SOURCES 
EMISSION RATES ALLOWED BY PERMITI 

(Ib/day)  

Emiss ions  from e x i s t i n g  
and opera t i ng   p lan ts  

Emissions  from 
proposed  plants 

T o t a l   ( a l l   s o u r c e s )  

20,271 

1,322;ZOO : P a r t i c u l a t e  

43,543 

253,900 

297,443 

OPERATING EMISSION R A T E S ~  
( 1  b/day) I 

27,716 

1,062,080 

I ,089,796 

T : NOx P a r t i c u l a t e  

7,736 35,864 

410,320 102,420 

418,056 138,284 

1. Based on Level  A Ob jec t ives   opera t ion   and/or   emiss ion   fac to rs   fo r   con t ro l led   sources .  

2. Based on measured rates  and/or  emission  factors,   and  proposed  control  methods t o  be  appl ied. 
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A P P E N D I X  A 

INVENTORY OF POINT SOURCE EMISSIONS 



WESTCOAST  TRANSMISSION CO.  LTD. 

PLANT  LOCATION: Savona, 8. C. 

PROCESS: Main  L ine  Natura l  Gas Compressor  Stat ion 

CONTROLS: None 

Engines 
Engines  natura l  gas fue led.  No a l t e r n a t e   f u e l .  

Consumption  Estimated: 1.83 x 10 f t  per  day. 

Emission  Rate  (dai ly  average) :* 

6 3  

CONTAMINANT 

"Comp i la t i on   o f  A i r  Po l l u tan t   Emiss ion  Factors, 2nd Ed., 
U . S .  E.P.A., March 1975, P3.3 .2- l f f .  



POINT SOURCES OPERATED BY 

PROVINCE OF BRIT ISH COLUMBIA 

* A. CENTRAL HEATING PLANT 

LOCATION: Kamloops, 8. C. 

Process:  Hospi ta l  and  government b u i l d i n g s   h e a t i n g  

Contro ls :  None 

Fuel  Consumption:  600,000 Imp. g a l .   p e r   y e a r   o f  Bunker 1: 

Emiss ion  Rate(a)(da i ly   average) :  

(No. 6 o i l )   a t  1.6% s u l f u r   c o n t e n t .  

Contaminant (b) 

S O X  ( 1 b/day) 500 
NO, ( 1 b/day) 106 
P a r t i c u l a t e   ( I b / d a y )  38 

(a) Assumes 365 days per   year   opera t ion .  

(b)  Values  based  on  emission  factors. 

B. TRANQUILLE  HOSPITAL 

LOCATION: T r a n q u i l l e ,  B. C. 

P r o c e s s :   I n s t i t u t i o n a l   h e a t i n g  

Contro ls :  None 

Fuel  Consumption: 800,000 Imp. g a l .   p e r   y e a r   o f  Bunker 1: 

Emission  Rate  (dai ly  average): 

(No. 6 o i l )   a t  1.6% s u l f u r   c o n t e n t .  
(a) 

Contaminant (b) 

SO, ( lb /day)  666 
NO, ( 1  b/day) 142 
P a r t i c u l a t e   ( l b / d a y )  50 

(a) Assumes 365 days per   year   opera t ion .  

(b)  Values  based on emiss ion  factors .  
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B. A.  BLACKTOP  (KAMLOOPS)  LTD. 

PLANT  LOCATION: Kamloops, B. C. 

PROCESS: Asphal t   Hot-mix  Plant 

CONTROL: Cyclonic  wet  scrubber 

Normal   Operat ing  Per iod:   Apr i l   through  October  

Da i l y   P lan t   P roduc t i on :  835 tons/day  Asphalt  Hot-Mix 

K i l n :   N a t u r a l  Gas Fired  (average 2,300 CF/ton) 

r" CONTAMINANT 

Measured p a r t i c u l a t e  (b) 
( 1  b/day) 

A l l o w a b l e   p a r t i c u l a t e  ( C) 

( 1  b/day) 

SOURCE 

GAS FI RED 
SCRUBBER TOTAL 

I 3 40 

(a)  Values  based on emission  factors.  

(b)  Values  based on emission  compl iance  test   data.  

(c)  Based on values  al lowed by P o l l u t i o n   C o n t r o l   P e r m i t .  



II WEYERHAEUSER CA!JROA LTD. 

V 
PLANT  LOCATION: Kamloops, 8. C. 

PROCESS: B leached  Kraf t   Pulp M i  I 1  

I CONTROLS: Ventur i   wet   scrubber  on main s tack  gases (powerand  rec.overy  bo i ler )  
E l e c t r o s t a t i c   p r e c i p i t a t o r s  on l i m e   k i l n  and  recovery  Iboi ler  
M u l t i c i o n e   c o l l e c t o r s  on power b o i l e r s ;   v e n t u r i   s c r u b h e r  on l i m e   k i l n  

Typ ica l   Da i l y   P roduc t i on :  1250 AOT/day 
Bleached  Kraf t  

Fuel Usage: (a) No. 6 o i l  
(b)   Natura l  gas 
(c) Hogged f u e l  
( d )   B l a c k   l i q u o r   s o l i d s  

h i s s   i o n  Rates  (dai l y  average) : 

-1 Measured SOx 
( 1  b/day) 

N.A. 

NO?) N .A. - ( I  b/day) 

Measured 
P a r t i c u l a t e  N.A. 
( 1  b/day) I 

A I  lowable 

( I  b/day) 
I. P a r t i c u l a t e  23,571 (a) 

.IME KILN, 
) I  GEST I ON 
iVACUATOR. 
iTC. 

N.A. 

- 

N.A. 

N.A. 

1 ,668 

OIL/N.G. 

BO I LER 
FIRED (c) 

N.A. 

12.4 

200 

N.A. 

428 

TWO 
B O 1  LERS 
N.G. 
FIRED(') 

N.A. 

Uo L i m i t  

79 0 

N.A. 

Neg. 

RECOVERY 

245,000 
B O 1  LER (EST.  

- 

SDCFM) 

11,800 

300 

N.A. 

- 
(a)  Based on va lues   a l lowed  by   Po l lu i ion   Cont ro l   Permi t .  

(b)   Inc ludes  power  bo i lers .   recovery  bo i ler   and  d isso lv ing  tank.  

1 (c)  These uni ts   are  cons idered  s tandby and operate  approx imate ly  3-4 days 
p e r  month. 

(d) Does n o t   i n c l u d e  any f u g i t i v e   d u s t   o c c u r r i n g  a t  t h i s  s i t e .  

(e)  Based on emiss ion   fac to rs  (No p e r m i t   l i m i t a t i o n s ) .  
I 

N/A = No t   Ava i l ab le  
a 



AINSWORTH LUMBER CO. LTD. 

PLANT  LOCATION: C l i n t o n ,  8. C. 

PROCESS: Wood Produc ts   P lan t  

CONTROLS:  Wood waste   burner   i s   equ ipped  w i th  damper doors 
and  temperature  control 

Typ ica l   Da i l y   P roduc t i on :  N.A. 

Emission  Rates  (dai ly  average) ? 

CONTAMINANT 

sox NOx  PART I CIJLATE 

SOURCE ( 1 b/day) ( 1  b/day) ( 1  b / ( l a y )  

G a s i f i c a t i o n   P l a n t   F l a r e s  Neg . 300 1 . 0 

Gas F i r e d  Lumber K i l n s  

Cyclones 

Wood Waste Burner 

T o t a l  

Neg. 120 4.0 

13'1 - - 
22.4 224 225 

22.4 ' 644 36,7 

* Calcu lat ions  based on emiss ion  factors .  



I 

I 

TRANS  MOUNTAIN P I P E  LINE CO. LTD. 

PLANT  LOCATION: West Trans-Canada  Highway 

PROCESS: Crude Oil Pumping S t a t i o n  

CONTROL: None 

Typ ica l   Da i l y   P roduc t i on :  Pumping 146,000 ba r re l s   c rude   pe r  day 

Typical  Fuel  Consumption  per month  (30-day  month): 

(a) 14.0 x 10 CF Na tu ra l  Gas 
6 

(b) 8,500 ga l  No. 2 o i l  

Emission  Rates  (dai ly  average) :* 
Contaminant  Natural Gas  No. 2 Oil 

SOX ( lb /day)  0.28 a. 83 

NOX ( I  b/day) 330 1 30 

P a r t i c u l a t e  
( 1  b/day) 

9.5 - 

*Ca lcu la t i ons  are  based on emiss ion   fac to rs .  

T o t a l  

3.11 

460 

9.5 

” 



I 

CANADA CEMENT LAFARGE  LTD. 

PLANT  LOCATION: Kamloops, 8. C .  

PROCESS: Po r t l and  Cement Manufactur ing 

CONTROLS: ( a )   E l e c t r o s t a t i c   p r e c i p i t a t o r  on k i l n  

(b)  Gravel  bed f i l t e r  p receded  by   mu l t i c lone  co l lec to r  on 
c l i n k e r   c o o l e r  

(c)  Baghouse t y p e   c o l l e c t o r s   a t  a l l  o t h e r   p o i n t s  

Da i l y   P lan t   P roduc t i on :  1,200 tons  (average) 

Daily  Fuel  Consumption: 2.5 MMCF Na tu ra l  Gas 

Emlssion  Rates  (dai ly  average) : 

CONTAMINANT 

m 

SO, ' (Ib/day) 

NO, ( 1  b/day) 

P a r t i c u l a t e   ( I b / d a y )  

ALLOWABLE 
D I S C  A GE 
RATE 'IaP 

N.A. 

N.A. 

1 ,994 

MEASURED 
D I S C  A GE 
RATE b f  

1 . 5  

2,066 

676 

(a) Based on values a l l w e d   b y   P o l l u t i o n   C o n t r o l   P e r m i t .  

(b)  Based on Compliance  Test  data and emiss ion  factors .  

N.A. = Not App l i cab le  



GULF  OIL  CANADA  LIMITED 
REFINERY  DIVISION 

PLANT LOCATION: Kamloops, 8. C. 

PROCESS: Oi 1 refinery 

CONTROLS:  Under  negotiations 

Daily Plant  Production:  8,250 to 8,750 barrels  per day 

Fuels  Used at Refinery: 

(a) Bunker C  (No. 6 Oil), 1.58% sulfur 
(b) Sweet  Refinery Gas, 3.4 v/v% sulfur 

(c) Natural  Gas 

Daily Fuel Consumption (6 x ID6 BTU equivalent barrels): 

(a) Bunker C: 50 barrels 

(b) Refinery Gas: 390 fuel oil equivalent  barrels 

(c) Natural Gas: 190 fuel oil equivalent  barrels 



GULF OIL  (Cont’d) Page 2 

Emission  Rates  (dai ly  average,  prorated t o  10,000 b a r r e l s   p e r  day 
f o r  gaseous f u e l s )  : 

SOURCE 

# I  B o i l e r  

82 B o i l e r  

#3 B o i l e r  

#4 B o i l e r  

# I  Crude Heater 

#2 Crude Heater 

Vacuum Heater 

# I  Reformer  Heater 

82 Reformer  Heater 

# I  U n i f i n .  Chge. Heater 

#l U n i f i n .  Reb. Heater 

#2 U n i f i n .  Chge. Heater 

#2 U n i f i n .  Reb. Heater 

Asphalt  Heater 

FCCU Regenerator 

F1.a r e  

TOTAL 

s o ( 4  
X 

( I  b/day) 

2,688 

2,800 

2,218 

2,400 

1,411 

1 , 4 l  I 

470 
1,142 

1 ,342 

1,612 

1,612 

62 7 
627 ’ 

246 

2,143 
(1,430) (b) 

990 
23,739 

EONTAMINANT 

NO (a) 

( I  b/day) 

198 
165 

IO5 
110 

46 

22 

1 1  

27  

53 
21 

18 

12 

I S  
2 

X 

Trace 

805 

NOTE: Actual   process  ra te = 8,500 bpd. 

(a) Based on tes t   da ta   ob ta ined  f rom  the   p lan t   and  represent ing  maximum 
d i s c h a r g e   r a t e   r e s u l t i n g   f r o m   w i n t e r   p r o c e s s i n g   o f   h i g h   s u l f u r   c r u d e  
o i l .  Summer o p e r a t i o n   r e s u l t s   i n   a p p r o x i m a t e l y  40% SOx reduc t i on  
due t o  low s u l f u r   c r u d e   o i l .  

(b) Based on va lues   a l lowed  by .Po l lu t ion   Cont ro l   Permi t .  

(c) New i n s t a l l a t i o n  - est imated  va lue.  



EVANS PRODUCTS COMPANY LTD. 

PLANT LOCATION: Savona, 8. C. 

PROCESS:  Wood Products  Plant 

CONTROLS:  Wood waste   burner   i s   equ ipped w i th  damper doors  and 
temperature  cont ro l  

Da i ly   Produc t ion :  Sawmill - 210,000 fbm 
Plywood - 150,000 sq f t  3/8" 
Veneer - 

Wood Waste Burner Feed Rate: 35 TPH 

Emission  Rates  (dai ly  average): 

CONTAMINANT 

SOURCE 

Natu ra l  Gas Combustion 

Wood Waste Burner 

Chip  Handling  Cyclones 

(a) - - 
(b) a4  840 8 , iO  

- 1,716 * (c) - .  
Veneer Dryer 

T o t a l  

(d) - - 3'70 

a4  840 2,9:!6 

(a) Based on emiss ion   fac to rs .   Inc ludes   na tura l  gas f i r e d   t ) o i l e r s  
and veneer  dryer. 

(b) Based on e m i s s i o n   f a c t o r s ;   a t   s a t i s f a c t o r y   o p e r a t i n g   c o r l d i t i o n s ,  
i .e. 7OO0F and approx imate ly  500% excess   a i r .  

(c) Based on values  al lowed by P o l l u t i o n   C o n t r o l   P e r m i t .  

(d) Based on maximum assumed e m i s s i o n   r a t e   o f  0.05 gr /sdcf .  



B A L C O  INDUSTRIES LIMITED 

PLANT  LOCATION: Hef f ley   Creek,  B. C.  

P R O C E S S :  Wood Products  Plant  

CONTROLS: Cyclones 

Average Da i ly   Product ion:  380,000 BFM lumber and plywood 

Daily  Fuel  Usage: 40,000 CF n a t u r a l  gas 

Emission  Rates  (daily  operating  average): 

CONTAM I NANT 

SO, ( 1  b/day) (a )  1 .o 

NO, ( 1  b/day) ‘a) 486 

P a r t i c u l a t e   ( I b / d a y )  (b) 2190 

(a)  Based on emission  factors.  

(b) Based on values  a l lanled  by  Pol lut ion,Control   Permit .  



BETHLEHEM COPPER CORPORATION 

‘PLANT LOCATION: Highland  Val ley 

PROCESS: Open p i t  copper  mine and copper   ore  concentrator  

CONTROLS: E l b a i r  System a t   c rusher ,  gas  washer a t   concen t ra te   d rye r  

Dai ly   Output   through  Dryer :  200 tons 

Da i l y   Fue l  Use in   D rye r :  50 g a l  No. 2 o i  1 

(Above  based on 30 days work per  month) 

Emission  Rates (da i l y   ave rage) :  

CONTAMINANT 

5 OX 
(a) 

(measured- 1 b/day) 

SOX 

NO, 

(b) 

(a l lowab le- lb /day)  

( C )  

( 1  b/day) 

P a r t i c u l a t e  
(measured-lb/day) 

P a r t i c u l a t e  
(a1  lowable-lb/day) 

(a) 

(b) 

CRUSHER 
ORE CU CONC. 

DRYER 

- 4.5 

- 201.5 

- 0.6 

a67 76 

I 

(a)  Based on compl iance  tes t   da ta  

(b)  Based on values  al lcwed  by Pol lu t ion Cont ro l   Permi t  

(c) Based  on emiss ion  factors .  

(Fug i t i ve   dus t   occu rs   a t  open p i t  mine  s i te . )  

TOTAL - 
4.5 

201.5 

0.6 

943 

1,266 

” 



OAWSON CONSTRUCT1 ON LTD. 

PLANT'  LOCATION: Kamloops, B. C. 

PROCESS: Aspha l t   Hot -Mix   P lan t  

CONTROL: Cyc lon ic  Wet Scrubber 

D a i l y   P r o d u c t i o n :  830 tons  asphal t   hot -mix  
(normal   opera t ing   per iod  - Apr i l   t h rough  Octc  

K i l n   n a t u r a l  gas f i r e d :  (Average 2,300 c f / t o n )  

Emission  Rate(a)(dai ly  average):  

Contaminant 

SO, ( 1 b/day) 1 . 1  

NOx ( 1  b/day) 332 

P a r t i c u l a t e   ( l b / d a y )  120.7 

A l l o w a b l e   p a r t i c u l a t e   ( l b / d a y )  491 

(a)   Based  on  emiss ion  factors   and  Pol lu t ion  Contro l   Branch 
Ob jec t ives   fo r   Aspha l t  Hot-Mix P lan ts .  

)be r )  



1 

AFTON MINES (NPL) LTO. 

PLANT  LOCATION: Kamloops, B. C. 

'PROCESS:  Open p i t  copper  mine,  concentrator and smel te r  

CONTROLS: (a) A d u a l - a l k a l i   s c r u b b i n g   s y s t e m   i s   u s e d  on  gases f rcm 
' the top-b lown  ro ta ry   conver te r .  

(b) F a b r i c   d u s t   c o l l e c t o r s   a r e   u s e d   a t   o t h e r   e m i s s i o n  
po in ts .  

Dai ly   Product ion  (proposed) :   (a)  Combined m e t a l l i c  and  copper 
concent ra te  - 146 tons 

(b) B l i s t e r   c o p p e r   p r o d u c t i o n  - 95 tons 

D a i l y   N a t u r a l  Gas Consumption: 450,000 CF 

Emission  Rates  (dai ly  average)  from Mi 1 1 :  

ORE-PILE  METALLIC FLOAT 
CONTAMINANT RECLAIM  CRUSHER 

- - 0.0 
( 1  b/day) (Not Opera t ing  

NO, 
( 1 b/day) 

P a r t i c u l a t e  411.4 
( 1 b/day) 

205.7 0.0' 102.8 719.9 

(b) - - 0.0 3.9 

(a) 

(a)  Based on v a l u e s   a l l o w e d   b y   P o l l u t i o n   C o n t r o l   P e r m i t  

(b)  Based on emiss ion  factors  

Emission  Rates  (dai ly avc 

CONTAMINANT 
LADLE 

PREHEAT 

SO, ( 1  b/day)  Trace 

Trace 
( 1  b/day) 

age) f rom Smel t e r :  

LIME 
MATERIALS 
HANDLING POWER 

TRANSFER GENERATOR BAGHOUSE 
T.B.R.C 

- - 1 race 

150 Trace 

;i * 
- - - 

0.2 Trace 70.5 Trace 360.0 

I I 1- 

(a )  Based on emiss ion   f ac to rs  

(b) Based  on va lues   a l lowed  by  Po l lu t ion  Contro l   Permi t .  

Note:*  Proposed maximum emiss ion will be 3300 Ib/day for  whole  mine-mi l l  
complex. 



LORNEX MINING CORPORATION 

PLANT  LOCATION: Highland  Val ley 

Open p i t  copper  mine  and  copper  ore  concentrator .PROCESS: 

CONTROLS 

Dai 

: Ducon wet  scrubbers  are  used on  copper  concentrate  drye- and 
molybdenum concent ra te   d ryer  

l y  Output  through  Dryers:  (a )  620  tons  copper  concentrate 
(b)  IO tons  molybdeni te   concentrate 

Na tu ra l  Gas Consumption: 

(a) Cu Conc. Dryer  - 5.0 MMCF p e r  month 
(b) Mo Conc. Dryer  - 0.25 MMCF p e r  month 

Emission  Rates  (dai ly  average) : 

CONTAMINANT 

SOX 

NO, 

(a) 

( 1  b/day) 

(a) 

( 1 b/day) 

P a r t i c u l a t e  
(measured - 

(b) 

Ib/day) 

P a r t i c u l a t e  
(a l l owab le  - 

( C )  

1 b/day) 

CU CONC. 
DRYER 

0.15 

75.0 

94.4 

633.7 

MO CONC. 
DRYER 

0.01 

3.8 

15.4 

63.5 

0 RE 
RECLAIM 

- 

- 

1.4 

742.9 

- 
LIME 
BIN - 
- 

- 

0.02 

50.8 

ZONVEYOR 
rRANSFER 

- 

- 

0.5 

69.7 

(a) Based on emiss ion  factors  

(b) Based on Compliance  Test  data 

(c) Based on va lues   a l l owed   by   Po l l u t i on   Con t ro l  Permit 

( F u g i t i v e   d u s t   o c c u r s   a t   t h e  open p i t  mine s i t e . )  

" 

CRUSHER 
ORE 

" 

- 

- 

N.A. 

697.7 

" 

TOTAL 

111.7 



PROPOSED COPPER 1000 TPO SMELTERIREFINERY COMPLE; 

PROPOSED LOCATION: 70-MILE HOUSE, 6 .  C. 

1. PROPOSED PROCESS: Py rometa l l u rg i ca l   (unspec i f i ed )  

2. PROPOSED CONTROLS: (a) P a r t i c u l a t e   c o l l e c t i o n   e q u i p m n t  

(b) T a l l   s t a c k   d i s p e r s i o n   o f  SO2 

3. PROPOSED SMELTING RATE: 1,000 TPD of   copper   concentrate 

4. FUEL: Na tu ra l  gas  (assumed) 

5. EMISSION RATES (es t ima ted   da i l y   ave rage) :  

CONTAMINANT BASED ON E M I S S I O N  
FACTORS (a) 

SO, ( lb /day)  302,000 302,000 

NOX ( lb/day) N.A. 38,000 
Par t  i cu l   a tes  ( 1  b/day) 33.750  13,500 : c )  

( a )   E m i s s i o n   f a c t o r   ' r a t i n g   f o r   u n c o n t r o l l e d   s m e l t e r / r e f i n e r y .  

(b)  Based on process   desc r ip t i on  and c o n t r o l   m t h o d .  

(c)  Based on Leve1.A  Object ive  operat ion,   i .e .   not   greater  

than 0.100 g r / s c f   p a r t i c u l a t e .  

*Ref:  Review o f  Report o f   t h e   B r i t i s h  Columbia  Copper Task Force, 
B r i t i s h  Columbia I n s t i t u t e  for Economic Pol icy  Analys, is.  



PROPOSED 400 TPO SMELTEWREFINERY  COMPLEX 

PROPOSED LOCATION:  HIGHLAND  VALLEY, B. C .  

1 .  PROPOSED PROCESS: No t   spec i f i ed .   Assu red   py rometa l l u rg i ca l  

2 .  PROPOSED CONTROLS: ( a )   P a r t i c u l a t e   c o l l e c t i o n   e q u i p m e n t  

(b) SO2 r e c o v e r y   t h r o u g h   a c i d   p l a n t ,  

p o s s i b l y   f o l l o w e d   b y   l i m e   s l u r r y  

scrubbing,   est imated 90% SO2 reduct ion.  

3 .  PROPOSED SMELTING  RATE: 400 TPD o f  copper   concentrate 

4 .  FUEL: Na tu ra l  gas  (assumed) 

5. EMISSION RATES (es t imated  da i l y   average) :  

CONTAMINANT 

SO, (Ib/day) 8,080 

NO, (Ib/day) 15,200 

P a r t  i c u l   a t e  ( 1  b/day) (a)  5,400 

(a) Assumes Level A Ob jec t i ve   ope ra t i on ,   i . e .   no t   g rea te r   t han  

0.100 g r / s c f   p a r t i c u l a t e .  



B R I T I S H  COLUMBIA HYDRO AN0 POWER AUTHORITY 

PLANT  LOCATION: Hat  Creek, B. C. (proposed) 

PROCESS:  2,000 hW t h e r m a l - e l e c t r i c   g e n e r a t i n g   s t a t i o n  

CONTROLS: ( a )   P a r t i c u l a t e   c o n t r o l l e d   b y   e l e c t r o s t a t i c   p r e c i p i t a t o r  
o r   b y  a  baghouse t y p e   c o l l e c t o r .  

(b) Sulfur ox ides   uncont ro l led  

Fuel Used: Sub-b i tun imus   coa l   con ta in ing  0.4% s u l f u r  (wet tNasis) 

Fuel  Rate: 47,000 tons   per  day  (wet  basis) 

Emission  Rates  (dai ly  average):  

CONTAMINANT 

SOx ( 1  b/day) 

NOx (Ib day) 

P a r t i c u l a t e   ( I b / d a y ) '  

ALLOWABLE 
D I S C H A ~ G ~  

RATE a 

940,000 

1,269,000 

235,000 

PROPOSECI 

752 ,OCO 

357,l i :O 

a3,Si.O 

(a)  Based on Leve l  A Ob jec t i ve   ope ra t i on  

(b) Proposed  emission  rates  based on c o n t r o l  methods to  be appl ied.  



A P P E N D I X  B 

EXCERPTS FROM "COMP I LAT I ON O F  

A I R   P O L L U T I O N   E M I S S I O N   F A C T O R S "  



Tabla 1.3-1. EMISSION FACTORS FOR FUEL  OIL COMBUSTION 
EMISSION FACTOR RATING: A 

T y p e  of unit 
Ill -ercial 

Power plant Residual Distillate Domestic 
kg/103 kg/ 1 O3 

Pollutant 1b/103 gal liters 1b1103  gat liters lb/103gal liters 1b1103  gal liters 
kg/103 ~ 1 0 5  

Particulate' 8 23 2.75  15 1.8 10 
Sulfur dioxidebGE 

1 
1575 19s 

1.2 

Sulfur trioxidebGE 
157s UF 142s 175 142s 

2s 0.25s 2s 0.255 2s 0.25s 2s 0.25s 
17s 

Carbon monoxida 3 0.4 4 0.5 4' 0.5 5 0.6 
2 0.25 3 

1050 
0.35 3 0.35 

12.69 (40to  80lh (4.8 to 9.6)h (40 to 8 0 ) h  (4.8 to 9.6Ih 
3 0.35 

1.5 
' Hydrocarbonsa - - 

m Nitrogen  oxides (NO2If' 

2 Aldehydes (HCHOIi 1 0.12 ' 1"- 0.12 2 0.25 2 0.25 
1.2 

~~ 

'References 2 through 6. I 

'S equals percent by weight of lulfur in lhe oil. 
dRefsrencer 2.7 through 10. 12, and 15. 
'References 2.6,md 9 through 12. 

?1 bReIerence 2 .  

5 
0 
?J 
m 'Refsrcncer 2 through 6. 9. 10. 12, 13, 15, and 16 

'Use 40 14.81 for tangentially fired unirrand 80 (9.61 for horizontally t i t 4  u,da 
iRefsrencer 2. 9. 11, and 14. 

5016) for tangentially fired wilt 

. 
P 

w 4 
. 



Table 1.4-1. EMISSION  FACTORS FOR NATURAL-GAS COMBUSTION 
EMISSION  FACTOR RATING: A 

Type of unit 
I Industrial orocesr I. Dormertic and 

Power plant 

boiler I ' ~~ 1 F r r c i a l  heating 
Pollutant lbi106 ft3 kg/106 m3 1b/iO6 ft3 1 kg/106 rn3 lb/106!t3' I kg/106 rn3 

Particutatera I 515 I 80-240 5-1 5 80-240 I 80-240 
Sulfur oxides (S02)b 
Carbon monoxidec 
Hydrocarbons 

(as CH4P 
Nitrogen oxides 

I N O Z ) ~  

0. b 
17 
1 

700'-h 

9.6 
272 
16 

11.200f-h 

0.6 
17 
3 

(120-2301; 

272 
9.6 

48 

( 1920- 
3680); 

0.6 
20 
8 

(80-120)i 

320 
9.6 

128 ' 

(1 280- 
192oli 

aReferencer 4.7.8.12. 
bReferene 4 [bared on an average sulfur content of natural gar of 2000 gr/106 rtdft3 (4600 91106 rjm?. 
Wefrrencers. a 1 2  
dReferencer 8. 9, 1 2  
CReferencer 39, 12-16. 
f Use 300 lbl106 stdft3 (4800 kg1106 Nrn? for tangentially fired units. 
9At  reduced loads. multiply lhis fsnar  by the load reduction  coefficient given in Figure 1.41. 
b e  text for potential NO, reductions  due to combustion modificslianr Note that the NOx  reduction from the-  modifications 

i This repesentr a typical range far m n y  indunriai bcilerr Far large indunrial units I> 100 MMBtulhrl u s  Iha NO, fanor, p r e  

i U s  80 112801 for domenic heating units and  120  119201 for commercial units. 

will also occur a t  reduced load conditions 

vnted for power plants 

40 60 80 100 110 

LOAD, percent 

Figure 1.4-1. Load reduction coe f f i c i en t  as funct ion of boiler 
load. (Used lo de:ermine NOx reductions at reduced loads in 
large boilers.) 
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Table 2.3-1. EMlSSlON.FACTORS FOR WASTE INCINERATION IN CONICAL  BURNERS 
WITHOUT  CONTROLS 

EMISSION FACTOR  RATING: 8 

r;? I 
I 



3.3.2 Heavy-Duty ,  General Ut i l i ty ,  Gaseous-Fueled Eng ines  

3.3.1.1 General - Engines in this category  are  used in the oil and gas industry for driving  compressors in pipeline 

The en@nes burn  either  natural gas or refinery gas. 
pressure boosting  systems, i n g a s  distribution  systems,  and in vapor  recovery  systems  (at  petroleum  rcfiienes). 

3.3.2.2 Emissions - Emissions from heavyduty.  gaseous-fueled  internal  combustion  engines  are  re?orted in 
Table 3.3.2-1. Test  data  were available for  nitrogen o i d e s  and  hydrocarbons  only;  sulfur  oxides are calculated 
from fuel sulfur content.  Nitrogen  oxidcs  have  been  found to be extremely  dependent on an engirhe's work 
output;hence,  Figure 3.3.2-1 presents  the  relationship  between  nitrogen  oxide  emissionsand horsepowe:. 

Table 3.3.2-1. EMISSION FACTORS  FOR HEAVY.DUTY, GENERAL-UTILITY, 
STATIONARY  ENGINES USING GASEOUS  FUELS 

EMISSION  FACTOR  RATING: C - - 
I Emissions' 

4/73 

Pollutant I lb/106 ft3 I ko/106 m3 I Ib/hr . I ka/hf 

Sulfur  oxidesb 
Nitrogen  oxidesC 

- - 9.6 0.6 

1.9 4.2 19 . 1.2 Hydrocarbonsd 

- - - - 
- 

a Reference 1. Valuer for lb1106 fr3 lkp1106 d l  b a d  on 3.37 106 fr3/hr heat input. 
b ~ a l a d  on an average natural gar sulfur  content of 2033 gr/106 ft3 14600 91106 mal. 
'See Figure3.3.2-1. 
dValues in Reference 1 were given as londday. In converting 10 Ib/hr. 24haur Operation warasumed. 
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J: I General - T h i s  engine category covers a  wide  variety of industrial  applications o f   bo th  gasoline and diesel 

Frnble  well-drilling equipment. T h e  rated  power of these  engines covers a mher   subs ta~ l t i~ l  range-rrum less t h a n  
,:!!!a1 combustion  power.plants, such 1 s  fork l i f t  trucks, mobile  reirigeration units, generators. pumps, and 

0 N to 186 kW (20 to  ?SO hp)  for gasoline engines and rrom 34 kW to 447 k\V (45 to 600 hp)  for diesel  engines. 
Li-rstandably, substantial  differences in   both annual usage (hours per year) and engine duty cycles also exist. I t  
r .s  necessary, therefore, to make reasonable assumptions concerning usage in order to formulate enlission 
L.!"lS.1 

born exh o f  the test engines I were aggregxted (on the basis of nationwide engine population  st3tisrics)to arrive a t  
3 . r - 2  Emissions - Once reasonable usage and duty cycles for this category were ascertained, emission values 

4 e d  to a population of industrial engines rather than to an individual  power  plant. 
d .  'actors presented in Table 3.3.3-1. Because of their  aaregate nature, data coritained in this table must be 

II 

The best method  for  calculating emissions is on the basis of "brake specific" emission  factors (g/k%'h or 
E pllr). Emissions are calculated by  taking the product o f  the brake specific  emission factor, the usage in hours 
(Iw[ is, hours per year or hours per day), the  power available (rated  power).  and the load  factor (the power 
rtually used divided by the power available). 

Table 3.3.3-1. EMISSION  FACTORS FOR GASOLINE- 
AND DIESEL-POWERED INDUSTRIAL  EOUIPMENT 

EMISSION  FACTOR  RATING: C 

Engine category b 

Gasoline Diesel Pollutanta 

Carbon monoxide 
glhr 
Ib/hr 
d k  wh 
gJhphr 
kg/103 liter 
lbI10' gal 

Exhaust hydrocarbons 
dhr 
Ib/hr 
g/km 
g/hphr 
kdlO' liter 
lb/103 gal 

Evaporative hydrocarbons 

. lblhr 
plhr 

Crankcase hydrocarbons 
dhr 
Ibhr 

I 12.6 
5700. 

I 1 197. 
0.434 

3940. 

0.421 

I 3.03 
4.06 

I 72.8 
0.160 

0.137 

38.3 
0.084 

. .  

: .< 
. 

. .  .' . 
i 

. .  
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Table 3.3.3-1. (conlinucdl. Eh;lSSION ~ I \ L IU~>  trun ,..__ 
AND DIESEL.POWERE0 I N D U S T R I A L  ECIUIP:,,:EhlT 

EMISSION FACTOR RATING: C 

Pollutanta 

Nitrogen oxides 
d h r  
Iblhr 
glkWh 

kg1lO’ liler 
1b110’  gal 

g h h r  

Aldehydes 
glhr 
Iblhr 

glhphr 
kgllO’ liter 
lb/103 gal 

Sulfur  oxides 

g / k W  

f i r  
Iblhr 
g1kWh 

kgllO’ liter 
dhphr  

1b110’ gal 

Particulate 
glhr 
lblhr 
g/km 
glhphr 
kg1lO’ liter 
w103 qal 

148. 
0.326 
6.92 
5.16 

12.2 
102. 

6.33 
0.014 
0.30 
0.22 
0.522 
4.36 

7.67 
0.017 
0.359 

0.636 
0.268 

5.31 

0.021 
9.33 

0.439 
0.327 
0.775 
6.47 

E’ 
Diesel 

910. 
2.01 

18.8 
14.0 
56.2 
469. 

13.7 
0.030 
0.28 
0.21 
0.84 
7.04 

60.5 
0.133 
1.25 
0.931 

31.2 -, 3.74 

65.0 
0.143 
1.34 
1 .oo 
4.01 

33.5 - 
‘References 1 and 2. 

- 
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