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PREFACE 

n 

I n  October o f  1978 the Cominco-Monenco Jo int   Venture was commissioned 
t o  conduct an e v a l u a t i o n   o f   p o t e n t i a l   f u g i t i v e   d u s t   l e v e l s   i n   t h e   r e g i o n   o f  
the proposed  Hat  Creek  open p i t  coal  mining  operation. The study,  as 
o u t l i n e d   i n  a l e t t e r  from Mr. D.P. Mahoney t o  Mr. J.J. F i t z p a t r i c k  o f  B.C. 
Hydro  dated 12 October 1978, was t o  be based on an assessment o f  dus t  
leve ls   near   ex is t ing   coa l   m in ing   opera t ions   in   the   Nor thwestern   Un i ted  

made t o   r e g u l a t o r y   o f f i c i a l s   i n  Wyoming, Montana  and B r i t i s h  Columbia, and 
States and Western Canada. I n   c o n j u n c t i o n   w i t h   t h i s   s u r v e y ,   v i s i t s  were 

t o   n i n i n g   o p e r a t i o n s   i n   B r i t i s h  Columbia and Montana. Time d i d   n o t   a l l o w  
s i t :  inspec t ion   o f   coa l   m ines   in  Wyoming. 

la rges t   po ten t ia l   sources   o f   dus t   genera t ion  and because o f   t h e   l a r g e  
Because the   survey   iden t i f ied   coa l   s tockp i le   a reas  as  one o f   t h e  

stockpi le/blending  area proposed fo r   Ha t  Creek, a separate  survey was made 
o f   l a r g e   c o a l   s t o c k p i l e   a r e a s   t o   i d e n t i f y   s p e c i f i c   d u s t   c o n t r o l  measures. 
Approval t o  proceed w i th   the   s tudy  was given  by M r .  J.J. F i t z p a t r i c k   i n  a 
l e t t e r   t o  Mr. K.F. Randall  dated 3 November, 1978. 

Research and Technology,  Inc., (ERT) i n  es t ima t ing   po ten t i a l   f ug i t i ve   dus t  
l e v e l s   r e s u l t i n g  from the  operat ion  o f   the  Hat  Creek f a c i l i t i e s   u s i n g  
theore t ica l   emiss ion   fac to rs  and computer modell ing  techniques. These 
theo re t i ca l   eva lua t i ons   p red ic ted   s ign i f i can t   v io la t i ons   o f   t he  B.C. P o l l u t i o n  
Control  Branch's (PCB) t o t a l  suspended p a r t i c u l a t e  (TSP) ob jec t i ves  and 
presented B.C. Hydro w i t h  some cause f o r  concern. 

The study formed an extension  to  the  previous work  done  by  Environmental 

It should be recogn ized  tha t   th is   repor t  was completed a f t e r  
submission o f   t h e  " H a t  Creek  Mine Feas ib i l i t y   S tudy "  and as  such was 
in tended  to   inves t iga te   on ly   the   techn ica l  and l o g i s t i c  problems  associated 
w i t h   f u g i t i v e   d u s t .  

Pa r t  One o f   t h i s   r e p o r t  i s  an i n t roduc t i on   t o   t he   s tudy  and t o  
the  P o l l u t i o n  Control Branch's present and proposed TSP object ives.  Pa r t  

dust   model l ing as well as  a summary o f   t h e  ERT s tudy and TSP predic t ions.  
Two presents a s tate-of - the-ar t  summary o f   emiss ion   fac to rs  and f u g i t i v e  

The resu l ts   o f   the   s tudy   surveys   a re   p resented   in   Par t   Three   o f   the   repor t .  

o f  the  background  studies  conducted i n   c o n j u n c t i o n   w i t h   t h e   b u l k  sample 
P a r t  Four  presents a summary o f   t h e   H a t  Creek mining  plan, o f   t h e   r e s u l t s  

p rg ram,  and  recanmendations made to   con t ro l   dus t   resu l t i ng   f ran   t he   Ha t  
Creek development t o  meet the   ob jec t i ves   w i th in   t he  mine  boundaries. 
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1.  Fran the   resu l t s  obtained from the survey of operating mines conducted 
i t  was determined tha t :  

- coal  load-out and storage  areas were greater  contributors t o  
fugi t ive  dust   levels  than the mining operations; 

- measured par t iculate   levels  do n o t  appear t o  be a function of 
mine s ize ;  

- TSP levels  decreased w i t h  distance from the  operations and  were 

development i n  mst cases and within  about 1 km in a few cases. 
l e s s  t h a n  B.C.  PCB objectives  within a few kilometers from the 

2. From the  resul ts  of the survey of selected  stockpile  areas, i t  was 
determined that :  

- the  stockpile  operations with the  greatest  potential  for  dust 
generation  are coal load-out and vehicle movement  on the  pile; 

- a number  of large  stockpile  si tes  did not  require dust control 
measures  because of  the high moisture  content  in  the coal (between 
25-353) ; 

- fugi t ive dust episodes can be eliminated through specific control 
measures and design  features; 

- dust a t   ce r t a in   s tockp i l e   s i t e s  has been controlled t o  prevent 
fugi t ive d u s t  canplaints  within  less than 1 km from the  s i te .  

3 .  During  the  pre-production  period,  the major source of fugitive dust 
w i l l  be the  topsoil s t r i p p i n g   operation. Year -3 i s  of par t icular  
concern  in t h i s  regard because over 75% of  the  topsoil removed during 
the  pre-production i s  stripped  during Year -3. 

4. The mst  significant  source of fugi t ive dust during the  Froduction 
period i s  determined t o  be the blending area coal piles.  

5. Dust control measures recommended d u r i n g  the  pre-prcductian . ~ .. period 
include: 

- leaving  the  trees  as much as possible t o  ac t   as  wind breaks; 

- the use of minimum advance clearing and minimum advance stripping 

._ ~. -~ ~ . 

operations t o  reduce the  area exposed t o  wind erosion in advance 
of  these  operations; 

( i i )  
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- the use of  water  spraying dur ing  the  frost   free period  in  conjunction 
with  stripping  as  required  as well as on haul  and service  roads; 

- spraying of surface binding agents on surfaces  that  will remain 
exposed for  long periods  of  time such as the edges  of areas 
stripped,  or temporary vegetation. 

6. Gust control measures recommended for  the production - .. . period  include: 

- developing  the  blending  area  into the face  of  the  hill and protecting 
i t  from  winds  from the  cri t ical   direction  (see  Section Four) by 
means of a dike; 

- spraying  surfaces exposed to  the wind w i t h  surface b inding  agents; 

- orientatin  the coal pi les  i n  a NU-SE direction  to  help prevent 
high dust 9 evels  in  the maintenance area; 

- spraying haul roads w i t h  water or waste oil  as  required depending 
on the time of year; 

- using a telescopic  chute and water  spray on the boom of  the 
stacker ; 

- spraying  water on the coal piles  during  the  frost  free  period by 
means of  automatically  controlled, stand-mounted spray  system; 

- contouring  the high grade  coal pi les  i n  the blending area  since 
these wi 11 have a longer  turnover  time than the  regular  piles; 

- leaving a s  many trees  as  possible around the  region of the blending 
area and p i t  and plant  vegetation  to  aid  in wind protection  in 
places such as on the blending area  protection  dike. 

7. The c r i t i c a l  wind direction is  sector SE t o  W. 

8. The c r i t i c a l  wind speed i s  determined t o  be 11 km hr. The ercentage 
of time winds areater than this soeed blow from t L e c r i t i c a  P wind 
d i rec t ion   i s  216 percent of the time (5 days per year) du r ing  the 

during  the frost free  period. 
f r o s t  period and 4.1 percent of the time (about 8 days per year) 

9. During the pre- roduction  period, B.C. TSP objectives  are expected t o  
be met within a E out 0.25 km of the stripping operation  except perhaps 
for  high wind velocity  episodes which are  estimated  to  occur  for  less 
than 1% of the time. 

10. For the production  period, B.C. TSP objectives  are expected t o  be met 
a t  a distance o f  0.5 km from the  blending  area and a t  a distance 
somewhat less  than this  for  the  open-pit mine except for  low probability, 
high wind conditions. 

( i i i )  
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q u a l i t y  and c l i m a t o l o g i c a l   e f f e c t s   o f   t h e  proposed  Hat Creek Pro ject .   Th is  
study  included an e v a l u a t i o n   o f   p o t e n t i a l   f u g i t i v e   d u s t   l e v e l s   r e s u l t i n g  
fran the  opera t ion   o f   the   Hat  Creek mine based on theore t ica l   mode l l ing  
i n t o  wh ich   ava i l ab le   em iss ion   f ac to rs   f o r   dus t   genera t i ng   ac t i v i t i es  were 
inputed (ERT, 1978) .   Th i s   s tudy   p red ic ted   s ign i f i can t   v io la t i ons   o f   t he  
province o f   B r i t i s h  Columbia 's   to ta l  suspended pa r t i cu la te   ob jec t i ves .  O f  
p a r t i c u l a r   c o n c e r n   i n   t h i s   r e g a r d  was an Indian  Reservation  which i s  l e s s  

cons idered  the   s i tua t ion   tha t  would  develop a f t e r  about 35 years   o f   m ine  
than a k i l omete r   t o   t he   no r th  o f  the  mine  proper ty   l ine.  The ERT study 

operat ion.  An evaluat ion o f  the  design  features and  a development o f  

ope ra t i on   i den t i f i ed   as   be ing   po ten t i a l l y   dus ty  were beyond the scope o f  
s p e c i f i c  recanmendations t o  control   dust   emissions fran those  areas  o f  

the ERT study. 

I n  1976, ERT was canmissioned  by B.C. Hydro to   eva lua te   t he  air 

examines the  potent ia l   for   fug i t ive  dust   emiss ions  dur ing  the  pre-product ion 
and product ion  s tages  o f   the  Hat  Creek mine  development based on a survey 
o f  several  operating  coal  mines and coal  handling  terminals and on the 
r e s u l t s   o f  background  studies  including  the  bulk sample  program. The 

ma te r ia l s   a t   Ha t  Creek, t he   po ten t i a l   f o r   rec lamat ion   o f   was te   ma te r ia l s ,  
l a t t e r   f i e l d  program  provided  speci f ic   informat ion  about  the  nature  of   the 

etc..  which was n o t   a v a i l a b l e  f o r  use  by ERT. The high-volume  data  obtained 
fran  the  survey  of   operat ing  mines  gives some pe rspec t i ve   o f   po ten t i a l  

and storage  areas  provided a bas i s   t o   eva lua te   spec i f i c   con t ro l   p rac t i ces  
f u g i t i v e   d u s t   l e v e l s  a t  Hat Creek. The review o f  severa l   large  coal   s tockpi le  

o f   s t o c k p i l e  wind  erosion. 

The present  evaluat ion i s  an ex tens ion   o f   the  ERT study and 

Based  on t h e   i n p u t s   i d e n t i f i e d  above, t he   ma jo r   f ug i t i ve   dus t  

dust  emissions  dur ing the  pre-production and the  product ion years o f  mine 
sources   a re   iden t i f ied  and  a number o f  recommendations a re  made t o  con t ro l  

operat ion.  An ana lys i s  i s  made o f   t h e   p r o b a b i l i t y  o f  v i o l a t i o n   o f   r e g u l a t e d  
TSP l e v e l s  based on  an a n a l y s i s   o f   t h e   d i s t r i b u t i o n  o f  c r i t i c a l  wind d i r e c t i o n  
and speeds. 

1.2 REGULATORY OBJECTIVES 

Columbia are   requ i red   to  meet the   Po l lu t ion   Cont ro l   Ob jec t ives   fo r   the  
Fug i t i ve   dus t   concen t ra t i ons   a t   m in ing   ope ra t i ons   i n   B r i t i sh  

Mining,  Mine-Mil l ing, and S m e l t i n g   I n d u s t r i e s   o f   B r i t i s h  Columbia.  Emission 
c o n t r o l   a t  new developments  must be s u f f i c i e n t   t o  meet l e v e l  A ob ject ives.  
These a re   ou t l i ned  be low  a long  w i th   the   rev is ions   o f   the   ex is t ing   ob jec t ives  
that   are  present ly   be ing  cons idered  by  the  Prov inc ia l  Goverrment. The 
l a t t e r  proposed  changes are  indicated  below  within  brackets. 

1-1 
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A. Desirable  Levels of Pmbient Air Qual i ty  

.1 Total Suspended Particulate Matter: 

Annual geometric mean -3 vg/m 60 (60 t o  70) 
Maximum 24 hours - vg/m 150 (1 50 t o  200) 

3 

.2 Dustfall: 

mg/cmL/yo 0.875 
(mg/(dm2.d) (1.7 t o  4.1) 
tons/mi /m 2 5  (15 t o  35) 

B. Control Objectives  for Gaseous and Particulate Emissions 
for Mining 

.1 Total Suspended Particulate Matter  including background: 

Annual geometric mean - ug/m3 60 
Maximum 24 hours - Pg/m 150 

3 

.2 Maximum allowable above  background 

Annual geometric mean - ! g / m  15 
Monitoring: collection on a 0.3 !m f i b r e   f i l t e r  by 

3 

high volume sampler operated for one 24 hour 
Uk period once per week. Gravimetric  analysis. 

For the purpose of t h i s  study i t   i s  assumed tha t  the Hat  Creek 
* mine would be required to  meet the low  end of the new objectives,  i.e.  the 

same as the existing  level A. 

a 
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2.1 INTRODUCTION 

Th is   pa r t  o f  the  repor t   presents  a b r i e f  summary o f   t he   p resen t  

w i t h  a coal  mine  by means o f  emiss ion  factors  and the s t a t u s   o f  t h e o r e t i c a l  
s ta tus o f   c h a r a c t e r i z i n g  dust  emissions  from var ious operat ions associated 

models t o   p r e d i c t  suspended p a r t i c u l a t e   l e v e l s  based on emiss ion  factors  
and mine  parameters. A summary o f   t h e   f u g i t i v e   d u s t   e v a l u a t i o n  made by ERT 
f o r  the.  Hat  Creek p r o j e c t  i s  a l s o   p r e s e n t e d   i n   t h i s   p a r t   o f   t h e   r e p o r t .  

2.2 FUGITIVE DUST  MODELLING - GENERAL DISCUSSION 

1 In o r d e r   t o   p r e d i c t  suspended p a r t i c u l a t e   l e v e l s   r e s u l t i n g  from 

w model t o  be used i n   c o n j u n c t i o n   w i t h   t h e  assumed emission  factors. To 
dus t ,   charac ter ize  t h e   r a t e   o f   d u s t  emission,  and  develop a d ispers ion 
a mining  operation, i t  i s  necessary to   iden t i f y   the   opera t ions   tha t   p roduce 

a c c o m p l i s h   t h i s   i n  a  manner t h a t  i s  a p p l i c a b l e   t o   d i f f e r e n t   m i n i n g   o p e r a t i o n s  
and areas i s  a d i f f i c u l t  task. The quant i t y   o f   dus t   genera ted  by  a given 
operat ion i s  a f u n c t i o n   o f  a number o f  parameters,  including:  the  nature 

i nvo l ved   i n   t he   m in ing  scheme, the   quan t i t y  and nature o f  the   mater ia ls  
handled  (mechanical  properties,  percentage o f   f ines ,   f ree   mo is tu re   con ten t ,  

amount o f   p r e c i p i t a t i o n ,  and the  success o f  measures i n s t i t u t e d   t o   c o n t r o l  
dust. 

*#I and l a y o u t   o f   t h e  mine and f a c i l i t i e s ,   t h e   s p e c i f i c   o p e r a t i o n s  and equipment 

li. e tc . ) ,   the   meteoro log ica l   cond i t ions   (par t i cu la r ly   w ind   in tens i ty ) ,   the  

*" 

211 EMISSION FACTORS 

A considerable amount o f  work  has  been c a r r i e d   o u t   i n   d e v e l o p i n g  
emission  parameters f o r   f u g i t i v e   d u s t  sources  associated  with  coal  mining 
operations.  Besides  the  information  sources ERT used to  generate  the 
emiss ion  factors  on wh ich   t he i r   ca l cu la t i ons   a re  based (see Sect ion 2.3), 
two recent  works published  subsequent t o  ERT's study  are o f  note. PEDCo 
Environmental  Inc.,  published a r e p o r t   e n t i t l e d  "Survey o f   F u g i t i v e  Dust 
from  Coal  Mines" i n  February   o f  1978. This work represents  the first 
comprehensive  sampling  program a t   c o a l  mines w i t h   t h e   s p e c i f i c  purpose o f  
determining  particulate  emlssion  rates.  High-volume  samplers were  used i n  
the  study. The s tud ies were c a r r i e d   o u t   i n  a t o t a l  o f  5 mines l o c a t e d   i n  
Colorado ( l ) ,  Wyoming ( 2 ) ,  Montana (1)  and North Dakota (1). The emission 
factors  generated, shown i n  Table 2-1, were  developed f o r  use w i t h  a f a l l o u t  
func t ion   w i th in   the   d ispers ion  nmdel. The r e s u l t s   i n d i c a t e  a l a r g e   v a r i a b i l i t y  
between  mines. 

C r i t i c i s m   o f   t h e  sampling methods used  by PEDCo i n   t h e i r   f i e l d  
studies have been made by  env i ronmenta l l regulatory   o f f ic ia ls   f rom  the 

main c r i t i c i s m s  was tha t   t he  samplers were located  too  c lose  to   the 
s t a t e s   o f  Wyoming (Coll ins,  1978) and  Montana (Maughan, 1978). One o f  the 

Y 
U 
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TABLE 2-1 
Emission Factors  Estimated for  Individual Coal Mining Operations 

a t  Each of the Five Mines Surveyed 

Operation 

Drag1 i ne 

Haul roads 
w/wa teri ng 
no watering 

Shovel/Truck 
1  oadi ng 
coa 1 
overburden 

Blasting 
coal 
overburden 

Truck dump 
bottom dump 

overburden 
end dump 

Storage  Pile 

Drilling 
coal 
overburden 

Fly-ash dump 

T r a i n  loading 

Topsoi 1 removal 

dumping 
scraping 

Front-end 
loader 

Units 

1 b/yd3 

lb/veh-mia 

1  b/ton 

lb /b las t  

1 b/ ton 

1 b/acre-hr 

lb/hole 

1 b/hr 

1 b/ ton 

1 b/yd3 

1 b/ton 

-" 
N .  W. 
C O l C  

,005f 
- 

6.8 

,014 

1 690t 

.014 

3.9 

- 

B 
S.W. 
Wyom. 

,053 

13.6 
17.0 

.007 

.020 

1.6 u 
* 

Mi ne 
C 

Mont. 
S.E. 

.0036 

3.3b 

. 00Zb 

25.1 
14.2 

.005 

1.5 

.0002 

D 
Cent. 
N . D .  

.021 

11.2 

78.1 

.027 

.35 

.03 

.12 

L 

" 

E 
N.E. 
Wyom . 

4.3 

.003i 

.037 

72.4 
85.3 

.007b 

.002 

* u i s  i n  m/sec 
aOnly  veh-mi by haul trucks;  travel by other  vehicles on haul roads  (pickup  trucks, 

ANFO trucks) is  incorporated  into these values. 
bThese values were a l l  noted t o  be  somehow a typical and should not be used without 
f i r s t  determining  the  limitations t o  their applicability  described i n  this report. 

SOURCE: PEDCO-Environmental. Inc.  (1978) 
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dust  source and  hence some heavy p a r t i c l e s  were c o l l e c t e d   t h a t  would 
otherwise  sett le  near  the  source. The short   sampl ing  per iod  of  1 hour 
(high-volume  samplers  normally  are  operated  for a 24-hour per iod)   a lso  

O f f i c i a l s  (see a pended l e t t e r  from David Maughan, Air q u a l i t y ,  S t a t e   o f  
increases the chance o f  non-representative resu l t s .  The S ta te  o f  Montana 

Montana t o  PEDCo P i n   t h e i r   r e v i e w   o f   t h e  PEDCo r e p o r t  concluded t h a t  a 
g rea t   dea l   o f   re f inement   o f   the   emiss ion   fac to rs  proposed  by PEDCo would be 
necessary  before  the  factors  would be u s e f u l   t o   t h e   S t a t e   o f  Montana. 

The Department o f  E n v i r o n m e n t a l   Q u a l i t y   o f   t h e   S t a t e   o f  Wyoming's 
Air Qual i ty  Div is ion,   reviewed  publ ished  emission  factors and recommended 
va lues  to  be used f o r   c a l c u l a t i o n  purposes based on the i r   ana lys i s .  These 
f i nd ings  were c i r c u l a t e d   f o r   r e v i e w   i n  November 1978  (see appended l e t t e r  
from Randolph Wood, Air Quality Div is ion ,   S ta te  o f  Wyoming).  The main 
purpose o f  the   eva lua t ion  was t o   p rov ide  some guidance i n   t h e   a r e a   o f  
emission  factors and t h e i r  use i n   d i spe rs ion   mode l l i ng   f o r   app l i can ts  
wishing  to  develop and operate  coal  (or  uranium)  mining  operations  within 
Wyoming.  The s ta te   requ i res   p roponents   to   es t imate   dus t   leve ls   fo r   the  
purposes of  environmental  impact  analyses.  Table 2-2 presents   the  factors  
recommended by  the Wyoming State Government. As noted  by  Table 2-2 the  

a mining  area (e.g. % o f  silt i n  haul  road  surface ma te r ia l s  i s  p a r t  o f  the 
factors  recanmended f o r  use   a t tempt   t o   re la te  t o  the  physical  parameters o f  

equation f o r  determining  the  dust  emissions  for  haul  roads) and provides a 

canprehensive  up-to-date  evaluation o f   e x i s t i n g   e m i s s i o n   f a c t o r s .  The 
c o r r e c t i o n   f o r   t h e  number o f  wet days. This  compi lat ion  represents a 

s i g n i f i c a n t   d i f f e r e n c e s  between these  factors  and those   ava i l ab le   f o r   use  
by ERT emphasize t h a t   t h e  development o f   e m i s s i o n   f a c t o r s   i s   a t  an e a r l y  
stage. 

data.  Southerland and Masser  (1977) i n   t h e i r  paper e n t i t l e d  "The Role o f  

concluded from t h e i r   l i t e r a t u r e  search  on fug i t i ve   dus t   emiss ions  and 
Fugit ive  Emissions  Factors i n  Meeting  National Ambient Air Qual i ty   Object ives" ,  

emiss ion   fac to rs   tha t   there  was a l a c k   o f  adequate tes t   da ta   t o   deve lop  
ccmprehensive and de fens ib le   em iss ion   f ac to rs   f o r   f ug i t i ve  dust sources. 
Cowherd, 1977, i n  a paper e n t i t l e d  "Measurement o f   Fug i t i ve   Pa r t i cu la tes " ,  
s t a t e s  t h a t  for the most part proven  methods f o r  q u a n t i f y i n g   f u g i t i v e  
emissions  have n o t  been developed t o  date. 

Others  have  expressed  concern  over  the l a c k   o f   r e l i a b l e   e m i s s i o n  

ment  and f i e l d   v e r i f i c a t i o n   o f   e m i s s i o n   f a c t o r s   a r e  needed. Despite  these 
concerns,  however,  emission  factors  can be used t o   p o i n t  up p o t e n t i a l l y  
dusty  areas  for   which  control  measures may  be required. 

Based  on the above summary, one  can  conclude t h a t   f u r t h e r   r e f i n e -  

212 MODELLING 
Y 

The mode l l i ng   o f   f ug i t i ve   dus t  and t h e   p r e d i c t i o n   o f  TSP l e v e l s  

ment. PEDCo, 1978, suggests  that  cu r ren t  d i spe rs ion   mde ls  a re  
r e s u l t i n g  from mining  operations are   a lso  a t  an early stage o f  develop- 

1 
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TABLE 2-2 

Div is ion   o f  Air Qua l i t y  
State  of  Wyoming 

Gu ide l i nes   f o r   Fug i t i ve  Dust  Emission  Factors 
f o r   M i n i n g  A c t i v i t i e s  

(To be  used i n  con junc t ion   w i th  a f a l l o u t   f u n c t i o n )  

Min ing   Ac t iv i t y   Opera t ion   Emiss ion   Fac tor  

1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

8. 

Overburden 

Haul Roads 

Access Roads 

Haul Road Repair and 
Construct ion 

Wind Erosion 

Product Removal 

Product Dumping 

Stockpi les  (wind  erosion) 

B las t i ng  

Drag1 i n e  
Truck/Shovel 
Scraper 

Graders 
Scrapers 

Coal-Truck/Shovel 
Coal-Frontend 

Uranium-Frontend 
Loader 

Loader 

Uranium 
Coal-Truck Dump 

Coal 
Uranium 

Overburden 
Coal 

0.053 lb /yd3(1)  
0.037 l b / t o n ( l )  
'32  lbs/hr (2)  

'E = 0.81s(S/30) (=)lb/VTM*(3) 
365 

'E = 0.81s(S/30) (=)lb/VTM(3) 
365 

'32 1bs/hr(2) 
'32  lbs/hr (2)  

4E = AIKCL'V' t on lac re l y r (4 )  

0.007 l b / t o n ( l )  

5O .007 1 b / ton  

60.  007 1 b/ ton 

'0.02 l b / t o n  
70.02 l b / t o n ( l )  

*1.6 u lb /acre /hr  
'E = 0.05(s/1.5)  (d/235)  (f/15) 

(D/90) Ibs / ton(5)  

90 l b / b l a s t ( l )  
80 l b / b l a s t ( l )  

* Vehic le   Travel led  Mi les 

NOTES : 
I .  I f  app l i can t ' s   es t ima te   o f   g rader  and scraper  hours  includes  wet  days,  then 
" L 

reduce  emissions by the   f ac to r  365-W where W = no. o f  days  where r a i n   o r  snow 
p r e c i p i t a t i o n  i s  0.01" o r   g rea ter .  

2. From Reference  (3) E = 0.81s(S/30) (*)lbs/VMT 
365 

Continued 
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TABLE 2-2 (Cont 'd )  
State of Wyoming 

Division of Air  Quality 
Guidelines  for Fugitive Oust Emission Factors 

for  Mining Activit ies 
(To be used in  conjunction w i t h  a fallout  function) 

1 

.. - 
L1 

.L 

c 
..I 

rl 

Notes: Cont'd) 

where s = s i l t  content of road surface material (x) 
W = no. of days w i t h  0.01'' precipitation  or more 
S = vehicle speed in mph 

S/30 factor  s h o u l d  be squared for  speeds less  then 30 mph 
Apply correction  for number or  w i d t h  of t i r e s  compared t o  light  vehicles 

3.  Frequency and r a t e  of application as per  manufacturer's  recomendation or 
as   just i f ied by appl icant   for   s i te ,   specif ic  road materials and experience. 

4.  From Reference ( 4 )  E = AIKCL'V' tonlacrelyr 
where A = portion of losses which become suspended 

I = soi l   erodibi l i ty  

C = climatic  factor 
K = surface roughness factor  

L '  = unsheltered  field width factor 
V '  = vegetative  cover  factor 

A & I are related t o  soil  types. 

5.  I t  was f e l t  t h a t  given the  similari ty of operation of a frontend  loader t o  a 
shovel tha t  measured emissions from Reference (1)of  10 t o  20 times more (loader 
vs.  shovel) were not  reasonable,  thus the selection of 0.007 l b s / t o n .  

6 .  Given the  usual  wetness of observed uranium ore i n  surface mines this  factor 
i s  probably  conservative.  Factor  estimate  only - not measured. 

7. Estimate  only - n o t  measured. 

8. 1 .6  u lb/acre/hr where u i s  wind speed in m/sec. Factor includes some equip- 
ment ac t iv i ty  around and on pi les .  Total  emission  should  include  truck 
dumping, e tc .  

9. From Reference ( 5 )  E = 0.05(~/1.5)(d/235)(f/15)(0/90) lbs/ton  throughput 
through p i le  

where s = s i l t  content of material (%) 
d = no.  of dry  days/yr 

D = duration  of  material  in  storage  (days) 
f = percentage of  time wind speed  exceeds 12 mph 

Continued 
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TABLE 2-2  (Cont'd) 

D i v i s i o n   o f  Air Q u a l i t y  
S t a t e   o f  Wyoming 

Guid l ine  for   Fugi t ive  Dust   Emiss ion  Factors  
f o r   M i n i n g   A c t i v i t i e s  

(To be used i n  con junc t i on   w i th  a f a l l o u t   f u n c t i o n )  

Notes: Cont 'd a 

I 

w 

am 

.. - 

Factors  to  be used i n   c o n j u n c t i o n   w i t h  a f a l l o u t   f u n c t i o n   o f   t h e  form: 
b -aVd x 

QJQ0 = exp ( 1 
where, 

a & b = constants   ( funct ion  o f   a tmospher ic   s tab i l i ty   c lass)  

'd = s e t t l i n g   v e l o c i t y  
U = wind speed 

Qo = i n i t i a l  emiss ion  ra te 
X = downwind d is tance 

References: 

(1 )  €PA-908/1-78/003, "Survey o f   f u g i t i v e  Dust  from Coal  Mines",  by PEDCo 

( 2 )  EPA-908/1-76/008, "Wyoming Air Q u a l i t y  Maintenance  Area  Analysis", by 
Environmental,  Inc.,  February, 1978. 

PEDCo Environmental,  Inc., May, 1976. 
( 3 )  AP-42 "Comp i la t i on   o f  Air Pollutant  Emission  Factors  (Supplements  1-8)", 

May, 1978. 
( 4 )  PEDCo 1976, "Evaluat ion  of   Fugi t ive  Dust  Emissions  f rom  Mining",  by 

( 5 )  Cowherd, C. and R.V. Hendriks,  "Development of   Fugi t ive  Dust   Emiss ion 
PEDCo Environmental, Inc., A p r i l ,  1976. 

Po l lu t ion   Cont ro l   Assoc ia t ion ,  Houston Texas.  June, 1978. 
F a c t o r s   f o r   I n d u s t r i a l  Sources",  Paper No. 78-55.4,  Annual Meeting Air 
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mines  such  as e f f e c t   o f   t e r r a i n  on d i s p e r s i o n   o f  suspended dust,  sources i n  
inadequate because they  do  not accommodate features  usual ly   assoc iated  wi th  

p i t s  and at  ground-level,  wind speed related  emission  rates,  wind  channeling 
and poor ly  def ined  source  locat ions.  

(Murray,  1978)  concluded i n   r e g a r d   t o   f u g i t i v e   d u s t   t h a t   " a i r   q u a l i t y  
models and emission  factors f o r  d i f f e r e n t  phases o f  mine  operat ions  that  
are  used i n   e x i s t i n g  models are  not   capable  o f   accurate ly   assess ing  the 
impacts o f   m i n i n g  on a i r   q u a l i t y " .  

The Nat ional  Coal P o l i c y   P r o j e c t   i n   t h e i r   r e p o r t  "Where We Agree" 

It must be concluded  that  further  development work and m d e l  
ref inement i s   r e q u i r e d   a l o n g   w i t h   f i e l d   v e r i f i c a t i o n   b e f o r e   t h e   d i f f i c u l t  
problem o f   a c c u r a t e l y   p r e d i c t i n g  TSP levels   resul t ing  f rom  min ing  operat ions 
i s  resolved.  Despite  the  early  stage  of  development, however, e x i s t i n g  
models  can be used to   iden t i f y   po ten t ia l   p rob lem  a reas   ( i .e .   a reas   o f  
p o t e n t i a l l y   h i g h  TSP levels)   resul t ing  f rom  the  development  and operat ion 
o f  a mine. 

2.3 HAT CREEK FUGITIVE DUST MODELLING 

fug i t i ve   dus t   eva lua t ion   conducted  by ERT. The d e t a i l s   o f   t h i s   e v a l u a t i o n  

o f   t h e  Proposed  Hat  Creek P ro jec t "   da ted   Ap r i l  1978. 
a r e  contained i n   t h e  ERT r e p o r t   e n t i t l e d  "Air Q u a l i t y  and C l imat ic   E f fec ts  

Presented i n   t h i s   S e c t i o n  o f  t h e   r e p o r t   i s  a summary o f   t h e  

231 BASIS OF ERT STUDY 

Figure 2-1 ou t l i nes   t he  mine p lan on which ERT based t h e i r  
ca lcu la t ions .  The open p i t  mine  would be developed by means o f  a t ruck/shovel /  
conveyor  combination  mining method. Excavated  waste mater ia l  and coal 
would be l oaded   on to   t rucks   f o r   t rans fe r   t o   i n -p i t   conveyor   t rans fe r   po in ts ,  
from where a l l   m a t e r i a l s  would be t r a n s p o r t e d   o u t   o f   t h e   p i t   v i a  an i nc l i ned  
conveyor system. The coal  would be conveyed to   the   b lend ing /s tockp i le  
area and the  waste  to one o f  two  waste dump areas as shown  on Figure 2-1. 
S u r f i c i a l   m a t e r i a l s  removed by  scraper  before  the  start   of   product ion  would 
be s t o r e d   i n   t h e   N o r t h   V a l l e y  dump. A separate dump would be maintained 
f o r  low  grade  coal. 

suspended pa r t i cu la te   genera t i on  were: s u r f i c i a l   m a t e r i a l  removal,  overburden 
removal,  coal  removal,  haul  road t r a f f i c  and repa i r ,  and coa l   s tockp i l ing .  

The mining  operat ions  determined  to be i m p o r t a n t   i n  terms o f  

The f u g i t i v e   d u s t   e v a l u a t i o n s  made by ERT were  based on operat ions 
dur ing  the  year 2017-2018 wh ich   a re   t yp i ca l   o f  maximum product ion and 
a c t i v i t y .  

2- 7 
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23 11 .1 Emission  Factors and Dus .t En - ~ l iss ion  Rates 

Table 2-3 p resen ts   t he   resu l t s   o f   t he  ERT c a l c u l a t i o n s   o f   f u g i t i v e  
dust  emissions  along  wi th  emission  factors and source  operat ing  uni ts (ERT 
1978). These r e s u l t s   i n c l u d e   t h e   e f f e c t s  o f  dus t   con t ro l  measures. 

As i nd i ca ted  by Table 2-3, wind  erosion was i d e n t i f i e d  as the 
major  dust   source  for   the  Hat Creek  mine. A f t e r  wind  erosion,  the  major 
sources o f   f u g i t i v e   d u s t  were  determined t o  be haul  road t r a f f i c ,  overburden 
removal and s u r f i c i a l   m a t e r i a l  removal. 

231 .2 Assumptions and Models 

ERT made a number o f  s i m p l i f y i n g  and conservative  assumptions i n  
t h e i r   m o d e l l i n g   o f   f u g i t i v e   d u s t   a t  Hat Creek. The major  assumptions 
inc lude  the  fo l lowing:  

- all dust  sources  for  the  Hat Creek mine  are  emitted  at  ground- 
l e v e l .  The model d id   no t   accoun t   f o r   t he   f ac t   t ha t  many o f   t h e  
emissions will occur   w i th in   the  open p i t  below  groundlevel; - topographical   inf luences were not  accounted  for i n   t h e  model; 

- rec lamat ion   o f   the  waste dumps lags a number of   years  behind 

- o n l y   t h a t   f r a c t i o n   o f   d i s t u r b e d   m a t e r i a l  sma l l  enough t o  remain 
dumping ; 

Because o f   t h i s  assumption a f a l l o u t   f u n c t i o n  was not.  used i n  the 
suspended  beyond the  mine  area was considered i n  the.evaluat ion.  

- emissions  are assumed t o  be mixed uni formly  through an i n i t i a l  10 
d i spe rs ion  model ; 

m depth. 

The ERT approach was to   take  est imated  emiss ion  ra tes  for   po int ,  
area and l i n e  sources and uses a Gaussian  dispersion model t o   p r e d i c t  TSP 
concentrat ions  resul t ing  f rom  the  mining  operat ions.   Point   sources  include 
a c t i v i t i e s  such as  dum i n g   o f   c o a l  and waste m a t e r i a l   a t   t h e   o u t - o f - p i t  
t rans fer   po in ts ;   veh ic  7 e movement on haul  roads i s  an  example o f  a l i n e  
source; and a rea  sources   inc lude  ac t i v i t ies  such as scraping and coal 
removal.  Predictions were made o f  annual  average par t i cu la te   concent ra t ions  
and worse-case  24-hour values due t o  f u g i t i v e   d u s t  emissions a t   t h e  Ha t  
Creek  mine. The c a l c u l a t i o n s  were  performed f o r   s e v e r a l   s t a b i l i t y   c l a s s e s .  

231.3 Model Predic t ions 

24 hour  average TSP value, above background, o f  more than 400 pg/m3 was 
O f  the  n ine  meteoro log ica l   s i tuat ions  invest igated,   the maximum 

determined on the   eas tern   s ide   o f  Upper V a l l e y   f o r  a s tab le  atmosphere and 
a wind  from  the SSW a t  0.77 m/s (0.2  km/h). Concentrations i n  excess o f  
200 vg/m3 were p red ic ted   f o r   t he  same condi t ions on the  southern  sect ion  of  
Indian Reserve I (see P l a t e  2-1) wi th  the  150pg/m3  contour  extending  to 
the  northern  boundary  of  the  reserve.  For  the most " t yp i ca l "   me teo ro lo   i ca l  
s i t u a t i o n s   i n   t h e  U per  Val ley,  incremental TSP concentrat ions above 15 
vg/m3 were w i t h i n  t e mine s i t e .  As noted i n   P a r t  One, the  present PCB 24- 
hour o b j e c t i v e   i s  150 pg/m3, whi le  that   under  considerat ion i s  a range o f  
150 - 200  vg/m3. 

R % 
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TABLE 2-3 
Estimates o f   Pa r t i cu la te   Emiss ions   f o r   t he   Ha t  Creek P r o j e c t  Coal  Mine 

(Based  on a Maximum Level o f   A c t i v i t y   f o r   t h e  Year  2017-2018) 

Source/Type  Emission  Factor  Source  Operating  Units 1 Emiss ions   (kg ly r )  

S u r f i c i a l  removal  (scrapers)  7.26  kg/scraper-hr 2 26,250 scraper-hours/years 2  191,000 
Overburden  removal 

( t ruck/shovel )  7.26 kg/shovel-hr 2 27,000 shovel-hourslyear 1 96,000 
Coal  removal ( t ruck/shovel )  0.01 gm/kg coal removed  9.98 x 10  9 k g l y e a r   i n - s i t u   c o a l  99,800 
B l a s t i n g  0.005 gm/kg coal   b lasted3 9.98 x 10 9 kg /year   in -s i tu   coa l  49,900 
Coal  haul  road 0.31 kg/vehicle-km 

4.96 x lo5 vehicle-km/yr 154,000 
y Overburden  haul  road 0.31 kg/vehicle-km 

381.000 
Truck  hopper dump 0.01 gm/kg coal dumped 9.98 x 10 9 k g l y e a r   i n - s i t u   c o a l  99,800 

4 

3 t r ave led  9 4  1.23 x 10  vehicle-km/yr 
6 

Conveyors - - 
Coal Stockpi les 

Haul   road  repair  
Wind Erosion 

0.122 gm/kg coal  2,5,6,7 
11 1,000 

7.26 kg/grader-hr 2  9000 grader-hours/year 65,300 
0.056 kg/m2/yr 5,6,7 1.68 x 10 7 2  m 941,000 

s to red  9.07 x 10  kg  coal  stored 8 

TOTAL 2,288,800 

Ebasco/Integ  Mine  Plan  (Reference  1) 
PEDCo (Reference  4) 
Gu l f   O i l /S tandard  Oil (Reference  5) 
U.S. EPA (Reference 6) 

SOURCE: ERT (1978) 

Woodruff and  Siddaway  (Reference  3) 
PEOCo (Reference 7 )  
Thornthwaite  (Reference 8) 



u 

Annual  average  predicted TSP l e v e l s  greater  than  100 ug/m above 
background  were  confined t o   t h e  immediate v i c i n i t y   o f   t h e  mine p i t .  AnnuaJ 
concentrat ions beyond the  mjne  boundary  generally  range from 25 t o  50 ug/m 
w i t h  peak values o f  60 pg/m  above  background predic ted on IR 1. The ERT 
model could  only  present  these  values i n  terms o f  an annual a r i t hmgt i c  mean 
whereas t h e   o b j e c t i v y   s p e c i f y  an annual  geometric mean o f  60 pg/m w i t h  

greater   than  the  ar i thmet ic  mean and i t  i s  genera l ly   smal ler   adding a 
the  range 60-70 ug/m  under  consideration. The geometric mean can  never be 

fur ther   marg in  o f   conservat ion t o  the   resu l ts .  

3 

r e s u l t s   p i n t  up t h e   f a c t   t h a t  a p o t e n t i a l  f u g i t i v e   d u s t  problem e x i s t s  as 
Despi te   the  conservat ive  nature o f   t h e  ERT predic t ions,   the model 

a r e s u l t   o f   t h e   o p e r a t i o n   o f   t h e   H a t  Creek mine and  hence suggests t h a t  
s p e c i f i c   f u g i t i v e   d u s t   c o n t r o l s  need t o  be evaluated. 
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1. 

3.2  FUGITIVE DUST SURVEY 

3.1  INTRODUCTION 

levels  resulting from the operation of the Hat Creek mine, a survey was 
conducted  of a number of  large  coal mining f ac i l i t i e s   i n  Western Canada  and 

measurements (high volume data)  were available. A total  of eight mines 
Northwestern United States from  which total  suspended particulate  level 

were surveyed. Three were in Montana  (Ml. M2 and  M3), three were in Wyoming 
(Wl, W2 and W3) and two were in  British Columbia (BC1 and BC2) .  

I n  order t o  gain an appreciation  for the potential  fugitive  dust 

Visits  were made t o  the three mines in Montana  and t o  the two 
mines surveyed in  British Columbia. The designated mines i n  Wyoming were 
n o t  v is i ted because o f  time constraints,  Data for the Wyoming mines was 
received  through  telephone  conversations w i t h  mine personnel and  Wyoming 
State Government off ic ia ls .   Vis i ts  were also made t o  the Air Qual i ty  
Branches of the Wyoming and Montana State Governments and t o  the Provincial 
Government o f  Brit ish Columbia. 

In order t o  present the data  obtained  through  the  survey  in 
proper perspective, a brief  sumary  of  the  local  climate and of the operations 
i s  given for each mine as  available. A more detailed  description o f  the 
local environmment in  the  region o f  each mine and of the m i n i n g  operation 
i s  given i n  the appendices. 

In this  study, i t  was recognized tha t  the evaluation must  encompass 
all  aspects  of  the  fugitive dus t  question a t  Hat  Creek  from the pre- 
production phase when the mine i s   f i r s t  opened up  t o  the period of fu l l  
production which the above data  reflects.  As indicated  in  Section Four of 
this  report ,  two areas  that   are  anticipated  to be potentially  dusty  are the 

area  is  of particular concern  because i t  would be located  close t o  ( lkm 
topsoil  stripping  operation and the coal  blending f ac i l i t i e s .  The blending 

a s ecific  evaluation was  made of  measures t o  control dust from several 
from) an Indian  Reservation (see Figure 2-1). As a r e su l t  of t h i s  concern, 

coa ! stockpile  areas. A t  two of the coal stockpile sites surveyed, specific 
studies were conducted and measures taken which successfully  eliminated a 

of the stockpile  areas surveyed. 
fugitive coal  dust problem. Monitoring resul ts  were available  for  only one 

The resu l t s  of the  evaluation of  the eight coal mining operations 
surveyed for overall  fugitive dus t  levels  are  presented in this  section of 

data was n o t  available. 
the report. Reference i s   a l s o  made to  other mines surveyed for which TSP 

3- 1 



32 1 MONTANA MINES SURVEYED 

geometric mean of 74 ug/m3 and a 24-hour arithmetic mean o f  200 ug/m3 which 
i s  no t  t o  be exceeded more than  1% of the time  (about 4 days per year). 

ject ives  given  in Part One of this  report .  
Comparisons in the discussions below are made w i t h  the proposed B.C. ob- 

The regulated  standards  for TSP levels  in Montana are an annual 

321.1  Mine M1 

This mine i s  situated  in a relatively  dry  area i n  which the 
r e l i e f  i s  gent ly   rol l ing  to   f la t ,  with mountains about 80 km t o  the west. 
Ve etation in  the mine area i s  sparce with the prevailin cover be ing  
nafive  grasses w l t h  isolated  conifers occurina on north 9 acina sloDes. The 
major u;e of the land i s  fo r   ca t t l e  and sheep-grazin . The Gdrock  consists 
of  horizontal  sedimentary s t r a t a  underlying a t h i n  g 9 a c i a l   t i l l  cover. 

321.11 Local Climate T h i s  area receives a yearly  total  precipitation o f  

winds blow from the west - nort west. The local mean annual daily temp- 
372 mm while the average wind s eed i s  about 12.5 km/hr. The prevailing 

erature and re la t ive humidity are 5°C and 56% respectively. 

321.12 Mine Data Table 3-1 presents a summary of the M1 s t r i p  mining 
operation and indicates  that  the annual production ra te  i s  about 9 million 

o f  coal are  fired  in a ut i l i ty   plant   located about one mile from the present 
tonnes of sub-bituminous  coal. Approximately  2.3 million tonnes per year 

mining area;  the remainder i s  exported. Overburden i s  removed by shovels 
and  draglines and the coal i s  extracted with  coal loaders and loaded on to  
haul trucks  for  transfer  to the thermal plant or t o  an export  stockpile 
area. The outdoor stockpile  area  covers  about 0.4 ha and contains about 90 
000 tonnes of coal. The coal i s  loaded out by a boom stacker and reclaimed 

two tipples. The only  fugitive d u s t  control measures practiced a t  th i s  . 
in an underground system for  loading  onto u n i t  t ra ins  by means of one or 

s i te   a re   the  use  of  water sprays a t  the conveyor transfer  points and the 

d u s t  control are  not  considered  necessary a t  the s i t e .  
final  load-out, and the  watering of haul roads. Measures for  stockpile 

321.13 Monitorinq Results  Figure 3-1 presents a map of the M1 mining 
operation showing the location of the high volume samplers. A t  the present 
time  atmospheric particulate  levels  are being measured a t  10 locations. 
The length of  time over which monitoring has been conducted a t  each location 
i s  given in  Table 3-2 along w i t h  the monitoring results.  

1 

monthly arithmetic means  and annual geometric means for each station. The 
only  stations w i t h  consistently h i g h  readings  are 3 and 6. An annual 
geometric mean of 60 pg/m3 i s  exceeded a t  only  stations 3 and 7. A monthly 
arithmetic mean of 150 ~g/m3 i s  exceeded a t   s t a t ion  7 for  most months 
measured and for  several months a t   s t a t i o n  3. The l a t t e r  value i s  exceeded 
in  only a few other occasions  for the eight other remaining stations. 

The resul ts  given i n  Table 3-2 a re  presented both in terms of 
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TABLE 3-1 

Mine M1 Data Sheet 
(Site  Visited Nov. 15,  1978) 

m 

'W .. 

I 

u 

hl 

Operational  Details 

Type of Mining: Sub-bituminous coal 8600 Btu/lb 

Method of Mining: S t r ip  

Production: 8.2 million  tonnes/year 365 dayslyear 

S t r ip  Ratio: 4 0verburden:l coal 

Use of Coal : 2.3 million  tonnes/year t o  mine  mouth thermal plant 
5.9 million  tonnes/year t o  other markets 

Equipment Used 

- Size Number 

Overburden Removal 

Drag 1 i nes 

Dri l ls  
Stripping Shovel 

Overburden d r i l l  

Coal Extraction 

Coal Loader 13 rn 

Hauling ( t o  plant and t o  export  stock  pile) 

3 3 

Trucks 

Expor t  Coal Loading 

Tipple 

92 tonne 9 
90 tonne 4 

3628 tonnes/hr 1 
11 34 tonnes/hr 

2 trains/day 

Blasting: 
Hau 1 road : Overburden surface,  length 1 mile p i t  t o  plant width 90 f t .  

Information  not  available. 

Storage:  Outside  stockpiles, no wind breaks. 

Associated Development:  Thermal Power Plant a t  mine. 
Waste: Ash t o  lagoons, no waste dump. 

3- 3 
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TABLE 3-2 

Coal Mine High Volume Sample Data Sumnary - Mine - M1 , 

3 
Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

u g h  

S t a t i o n  
OCT NOV DEC JAN FEB MAR APR M A Y  JUNE JULY AUG SEP OCT NDV Annual  Samples No. 

No. o f  

( 1976)  (1977) 

1 53 15 60 32 37 28 - 33 23  24  34 19 21 51 

2 18 9  17 27 23 18 - 21  15 16  16 7 14 51 

3 161 58  181 180 156  86 - 104  68 81 90 77 94  52 

4* - - 42 42  39  15  28  20 

5 156  164  102 32 22 60  140  114 67 - - 89  47 52 54 

6 84  73  70 52 32 64  68  129  48 - - 89  47  52  54 

- - - - - - .  - - 
w 
I 
Ln 

7 388  364  358  106  122  339  217  262  261 - - 115 118 170  51 

8 122 52 118 26  67 48  188  150 76 - - 37 77  54  54 

9** - - - - - - 119 91 51 - - 29 25 57 54 

10 101 57 167 48 64  83 68 150 63 - - 35 57 57 54 

** Was commissioned i n  A p r i l  1977 
* Was comnissioned i n  August  1977 

( - )  I n d i c a t e d   d a t a   m i s s i n g   o r   n o t   c o l l e c t e d  
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some construction  activit ies which generate dust in  addition  to  local 
t r a f f i c .  The high levels measured a t   s t a t ion  3 resu l t  from the local 
act ivi ty   in  the residential  area and i s  probably n o t  influenced by the 
mining operations t o  any measurable  degree.  Station 7 i s  located  fairly 
close  to the coal  loading  area and as shown on Figure 3-1 the prevailing 
winds blow  from the train  loading  area  to the s ta t ion 7. Station 8 i s  
located  close  to but upwind of the coal  loading  area  as i s  indicated by the 
considerably lower TSP levels compared with s ta t ion 7. The resu l t s  measured 
a t  station 10 compared to those a t  station 7 suggest that  for the cond- 
i t i o n s   a t  mine M1 a significant  reduction in particulate  levels  occurs 
within a few kilometers of the mine. The resu ts  measured a t  s ta t ions 1 
and 2 (annual  geometric mean of 21 and 14 vg/m 3 ref lect   essent ia l ly  back- 
ground levels. 

Station 3 i s  located  in a residential  area  near which there are  

The placement  of the hi-vol stations  in general suggests that  
l ess  concern  in  regard t o  TSP leve ls   i s  shown for  the mine area compared to 
the  export  coal  loading  area and coal  hauling t o  the thermal plant. 

321.2  Mine M2 

This mine i s   s i tua ted  approximately 12 km southwest  of mine M1 
and hence has basically  the same regional  characteristics.  Section 321 
gives a brief  description of t h i s  region and i t s  climate.  Rainfall measured 
l o c a l l y   a t  M2 i n  1977 was 278 mm which i s  somewhat lower than tha t  measured 
a t  mine M1. 

321.21  Mine Data As indicated in the summary, Table 3-3, Mine M2 pro- 
duces a b o u t  2.3  million  tonnes/year  of  sub-bituminous  coal  for  export from 

extracted, by shovels and front end loaders and loaded o n t o  trucks for 
the area. Overburden i s  removed  by draglines. The coal ,   af ter   r ipping,   i s  

transport  t o  a cathedral  type  storage b u i l d i n g .  From the storage  building 
the coal i s  relcaimed  in an underground system and fed t o  a t ipple  for 
loading  onto  unit  trains. As shown on Figure 3-2, the present mine area i s  
the second area t o  be mined. The previously mined area, p a r t  of  which has 
been relcaimed, i s  located just south of the active mine. 

Dust control measures are limited t o  the watering of haul roads 
as  required, the use o f  water sprays a t   a l l  conveyor transfer  points and 
the enclosed  storage o f  coal, 

near  the M2 mining operation are given in Figure 3-2 while the particulate 
321.22 Monitorinq Results The location o f  the four  monitoring s i t e s  

levels measured a t  each location  are given  in  Table 3-4. The length of 
time for which monitoring has  been conducted a t  each s ta t ion   i s   a l so  shown 
on Table 3-4. 

a 3- 6 



TABLE 3-3 

au 

: UI 

( S i t e   V i s i t e d  Nov. 16, 1978) 
Mine M2 Data  Sheet 

Operat ional   Deta i ls  

Type of  Mining:  Sub-bituminous  coal 

Method o f   M in ing :   S t r ip ,   opera t ions   s ta r t -up  1969 

Production: 2.3 m i l l i on   t onnes lyea r  

S t r i p   R a t i o :  8:l 

Equipment Used 

- Size Number Cycle 

Overburden Removal 

Scraoers 
D r a  j i n e s  
Dri 4 1s 

Coal Ex t rac t i on  

Shovels 
Front End Loader 
Dozers ( r i p p i n g )  

Haul i nq 

Dirt Trucks  (converted) 

Coal Loadinq  ( for   Expor t )  

T i  ppl e (enclosed 

B l a s t i n q  

5 t o p s o i l - p e r i o d i c  
7800, 7400 
50R. 30R 

3 
2 

3 
1 
5 

5 2 l oad ing   sh i f t s /day  

2 blasts/week, s i z e  and q u a n t i t y   m a t e r i a l  produced - in fo rmat ion   no t  
avai lab le.  

Hau 1 road : s u r f i c i a l   m a t e r i a l   l e n g t h  and width  in format ion  not   ava i lab le.  

Storage:  Covered  storage - no outside  storage. 

Yaste: No waste dump. 

Associated Development: None. 
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TABLE 3-4 

Coal Mine High Volume Sample D a t a  Summary - Mine E 
Month ly   Ar i thmet ic  Means and Annual  Geometric Means 

u g h 3  

S t a t i o n  
OCT NOV DEC JAN FEE MAR APR MAY JUNE JULY AUG SEP Annual  Samples No. 

No. o f  

(1975)  (1976) 

1 36 18 8 

2 78 11 9 

3  41 59 1 2  

(1976) 
Y 
W 1 46 31 33 

2 20 14 18 

3 77 92  144 

4* 

48 70 47  111  77 84  176 245 244 50 60 

20 38  29 81  125  60  70 53 123  33 60 

49  132  87  73  183  92  140  183  184  65  62 

( 1977) 

1 4  21 81 84 86 57 108 75 49 42 50 

8 12 39 25 51 49 37 36 18 21 52 

17 61 102 122 105 69 95 140 118 68 54 

9  45 22 30 27  33  23 30 26 30 

* Was comnissioned i n  February  1977 
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annual geometric mean of 60 pg/m3, alihough.  only s l i g   t l y  so, i s   s t a t ion  3 
which i s  located  close t o  the mine off ice  and load-out  area. The levels 
measured a t  the  other  stations  over  the two year period for  which data was 

monthly arithmetic means, most of  the  values  are  less than 150 vg/$ w i t h  
collected  are  less than an annual geometric mean of 60 ~1g/m3. In terms Of 

noticeable  exceptions  for dryer  periods  (July-September)  in 1976. 

The only  location  that has ie lded  resul ts   reater  than an 4 

The regulatory  standards  are  outlined  in  Section 321. 

321.3 Mine M3 

This mine i s   s i tua ted  on a gently  rolling  plain covered with 
olacial  till   overlvina  sedimentarr  strata.  Veoetation cover i s   na t ive  
grasses with scattbe;  conifer  stands.  The land in  the  area i s  used 
mainly for   cat t le   grazing.  

321.31 Climate The precipitation measured in 1977 was about 407 mm and 
the a v e r a g e s p e e d  was 6.9 km/hr. The  mean annual temperature  for  the 
region i s  5.4"C. 

321.32  Mine  Data As indicated i n  Table 3-5, the M3 strip mining operation 
produces about 9.4 million tonnes  of  sub-bituminous  coal from a seam aver- 
a g i n g  a b o u t  15  m in  depth. Two draglines  are used t o  remove the  over- 
burden. Coal i s  extracted  in a 2-l if t   operation using f ront  end loaders  or 
a loading shovel and i s  loaded onto  trucks  for  transport  to a load-out  area 
from  where i t   i s  loaded into enclosed  storage  silos. Coal  from the   s i l o s   i s  
loaded onto  100-car uni t   t ra ins  by  means of a t ipple.  In the  event  that 
the   s i los   a re   f i l l ed ,  coal is  stored  outside  in an area  capable of storing 
about 70 000 tonnes. The outdoor  coal i s  truck dumped  and reclaimed by 
f ront  end loaders. 

mine, i s  west of the  rail  spur. An area  east of the  rail  spur, the East 
As indicated  in  Figure 3-3, the  active mining area,  the West 

mine,  i s  presently being developed. The coal i n  the East mine w i l l  be 
removed  by  open p i t  mining techniques. Waste materials from the  pit  will 
be piled  in a waste dump t o  the south of the East mlne.  Overburden has 
already been  dumped in  the waste pile. The East mine will be a shovel/truck 
operation. 

The d u s t  control measures practiced a t  M3 include  the  watering of 
h a u l  roads (essential1 continuous dur ing  the  frost  free  period),  the 
wetting o f  outdoor coa Z storage  piles  as  required and the  daily washing o u t  
of  the coal load-out/tipple  area. The f i l l ed   t ra in   cars   a re  sprayed  with 
o i l  t o  help bind the exposed coal surfaces. 

321.33 Monitoring Results  Figure 3-3 i s  a schematic of the M3 mining 
operations showing the approximate location of the  monitoring s ta t ions 
relative  to  the mining operations. 

3-1 0 



TABLE 3-5 

Mine M3 Data Sheet 
(Site  Visited Nov. 16,  1978) . .  

U - 

t. 

U 

W 
#I 

U l  

(I 

‘I 

” 

Operational  Details 

Type of Mining: Sub-bituminous coal - 15.8 m seam 

Method of Mining: S t r ip  - 2 l i f t  operation 

Production: 9.4 million  tonne/year 365 dayslyear 

S t r ip  Ratio: Not available 

Equipment Used 

Overburden Removal 

Drag1 ine 
Dragline 

- Size Number Cycle 

32 rn; 1 
54 m 1 

Coal Extraction 

Loading Shovel 12 m3 1 

front End Loader 
or 

18 m3 1 

Haul i np 

Wabco Trucks 136 tonne/load  10 146 loads/day 

Coal Loadinp 

Tipple - Characteristics not  available 

Blastinp 

100 sq. f t .  bench - d r i l l  12 x 15 - down t o  50 f t .  ammonium ni t ra te ,   f i red 
by primacord. 

Haulroad: By observation  they  are  extensive. No data  available. 

Storage: 
m 

2 s i l o s  12,245 tonne each 
63,490 tonne outside stockpile 

Y 
Y 

1 

Waste: No waste dump. 

Associated Development: A second nearby mine  began developnent  in 1978. I t  
uti l izes  str ipping  shovels t o  remove overburden 
and haul trucks t o  dump overburden a t  waste dumps. 

W 
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shown in  Table 3-6. The mon hly  arithmetic means and the annual geometric 
means a re   l ess  than 150 ug/ J and 60 ugh3   i n   a l l  cases. The personnel a t  
Mine M3 feel  that  the low par t iculate   levels  around their  operation  are a 
r e su l t  o f  a conscientious dus t  control program. The clean  nature  of this 
mine  was evident  in  the  visi t  made.  The regulatory  requirements  are  outlined 
in  Section 321. 

The results  of the atmospheric  particulate monitoring program are 

WYOMING  MINES SURVEYED 

detailed mine v is i t   da ta   shee ts  appended could  not be fi l led  to  the same 
level of detai l  as for  the mines vis i ted nor was a specific  regional and 
climate summary prepared for  each mine. Data and information  for each mine 
were obtained from the Wyoming State  Government o f f i c i a l s  and through 
telephone  conversations with mine o f f i c i a l s .  

Since none of  the mines in Wyoming surveyed were vis i ted,   the  

In general,  the Wyoming region  in which the mines surveyed were 
located is  characterized by a te r ra in   tha t   i s   ro l l ing  t o  steeply  roll ing.  
The region i s  dry w i t h  a mean annual precipitation of about 254 mm. The 
average annual temperature i s  about 8°C with  January  the  coldest month 

eratures ranging from  20°C t o  3OOC).  The  main ac t iv i ty  in  the  area  is 
(temperatures  ranging from -10 to  O O C )  and July  is   the  warmest month (temp- 

livestock  grazing. 

- - 
322.1 

322.11 

The  Wyoming  TSP regulations  are  as  follows: 

annual geometric mean of 60 pg/m 
maximum 24-hour arithmetic mean of 150 vg/m3 

3 

Mine W1 

Mine  Data A brief summary of t h i s   l a rge   s t r i p  mining operation 
is given in Table 3-7. Surficial   materials  are removed  by a shovel and 
dozer  operation  while a bucket wheel i s  used f o r  overburden removal. Coal 

hauling t o  an enclosed  crushing  plant from  where i t   i s  transported v i a  an 
i s  extracted w i t h  shovels and front end loaders and loaded onto  trucks  for 

where i t   i s  loaded onto uni t   t ra ins  by a t ipple.  
enclosed conveyor to   s i los .  All the  coal i s  stored  in  enclosed s i lo s  from 

control measures include  the  wetting of haul roads w i t h  water and the  use 
of  surface  binders on service roads. Parking l o t s  have been paved. 

322.12 Monitorinq Results The locations of the  four high-volume samplers 
a t  mine W1 are  shown in  Figure 3-4. Station 2 i s  located  closest  to  the 
coal  load-out area,   s ta t ion 3 i s  located w i t h i n  a kilometer of  the  railspur 
and a major road, and s i t e s  1 and 4 are  removed  from the mining area. 

Besides  enclosed coal crushing, conveying and storage, dus t  

3-1 3 



TABLE 3-6 
Coal Mine High Volume  Sample Data Summary - Mine E 
Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

u g h  3 

S t a t i o n  
No. OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEP . Annual Samples 

No. o f  

(1977) (1 978) 
~ 

1 46 32 63 48  28  67 28 24 32 30 42 41 33  59 

2  38  48  88 66 30 58  32  33 33 34 55 41 36  57 

3  14  6  18 17 12  19  19 10 14 20 25  17 13 58 

5 26 18 35 21 27 52 23 20 39 32 44 54 26  58 

6 26 9  20 12 15 22 20  14 16  20 29 27 15 57 

7 35  9 21  13 15 27 19 14  23  23 31  34 17 59 

~~~ ~ ~~~ ~~~~ ~ ~ ~~ 

W 
I 

P 
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TABLE 3-7 

Mine W1 Data  Sheet 
( S i t e  Not   V is i ted)  

Operat ional   Deta i ls  

Type o f   M in ing :  Thermal coal 

Method o f   M in ing :   S t r ip   m in ing ,  3 s h i f t s l d a y ,  1 seam 

Production: 1977 - 12.1 m i l l i o n   t o n n e  1976 6.7 m i l l i o n  tonne 

S t r i p   R a t i o :  .42 - 4.28 0verburden:l  coal 

Equipment Used 

Number 

Overburden Removal 

Dragl ine 
Str ipping  Shovels 
Bucket Wheel 
Dozers 
OB Drills 

Coal E x t r a c t i o n  

Shovels 
Front  End Loaders 

Haul ing 

Trucks 

Coal Loading 

T i  pp l  e 

9,- 

* 

e Blast ing:  

I 

Haulroad: 

Storage: 

m. 
Waste: 

.I 

1 
3 
1 
4 
1 

3 
11 

36 

In fo rmat ion   no t   ava i lab le .  

In fo rmat ion   no t   ava i lab le .  

4 s i l o s ,  11 000 tonnes each. 

operation. 
Overburden i s   s t r i p p e d  and r e f i l l e d   i n  mine  area i n  one 

Associated Development:  2 Crushing  plants. 

a 3-1 5 
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year  period. The highest  readings  recorded were f o r   s t a t i o n  2 which i s  
Table 3-8 g i ves   t he   resu l t s   o f   t he   mon i to r i ng  program  over a two 

near  the  coal  load-out  area. Th annual  eometric mean fo r   t he  first ear  
of   data for s t a t i o n  2 i s  72 ug/m 5 w h i l e  t F1 a t  f o r  s t a t i o n  3 was 65 ug/m 3 . 
year   o f   data  recorded.  A month ly   a r i thmet ic  mean greater  than 150 ug/m3 
Both  corresponding  values  dropped  to  well  below 60 ug/m3 dur ing  the second 

was reco rded   fo r   s ta t i on  2. Values f o r  a l l   o t h e r   s t a t i o n s  were less  than 
th is   va lue .  Annual geometric means a t   t h e  mor remote  monitor ing  locat ions 
( s t a t i o n s  1 and 2 )   a r e  in the  order  of 30 pg/m 5 for  both  years  reported. 

322.2 Mine W2 

.21 Mine  Data  About 7 m i l l i o n  tonnes o f  thermal  coal  are  produced a t  Mine 
W2 a s  shown on Table 3-9. Overburden  removal i s  by  dozers and a dragl ine.  
Coal i s  extracted  by  shovels and front end loaders and loaded  onto  trucks 
f o r   t r a n s p o r t   t o  a c rush ing   p lan t  and then  to  enclosed  s i los.   f rom  the 
s i los ,   the   coa l  i s  l oaded   on to   un i t   t r a ins  by  a t i p p l e  system. 

Dust   cont ro l  measures include  enclosed  coal   storage and the 
water ing   o f   hau l  roads. 

322.22 Monitor inq  Resul ts  Atmospher ic  part iculates  are measured a t   o n l y  
two s i t e s   i n   t h e   r e g i o n   o f  Mine W2 as shown i n   F i g u r e  3-5. Bo th   s i tes   a re  
about 1 t o  1% km f rom  the  min ing  act iv i t ies .   Table 3-10 gives  the  monthly 
and annual r e s u l t s  measured a t  the two s ta t ions   over   the   pas t  3% years. In 

are  considerably  below a month ly   a r i thmet ic  mean o f  
November 1976 a t  S i t e  2) and below an annual  geometric 

322.3 Mine W3 

As noted on Table 3-11, overburden i s  removed  by dozers and a s t r i p p i n g  
.31 Mine  Data  Mine W3 produces  about 2.5 m i l l i o n  tonnes o f  thermal  coal. 

coal i s  loaded onto t r u c k s   f o r   t r a n s f e r  t o  an enclosed  crusher house  and 
shovel   whi le  coal  i s   e x t r a c t e d   w i t h  a f r o n t  end loader and a shovel. The 

then by  an enclosed  conveyor t o  enclosed  storage  s i los.  From the  storage 
silos, the coal  i s  loaded  by a t i p p l e  system onto u n i t  trains. 

and storage  operat ions and the  water ing o f  haul  roads and serv ice roads. 
Dust   cont ro l  measures include  enclosed  coal  crushing,  conveying 

volume s a m l e r s   t o  be a  few ki lometers  f rom  the coal  mininq area. The 
322.32 Moni tor inq Resul ts F igure 3-6 shows the   loca t ions  o f   t h e  high 

r e s u l t s  shown i n  Table 3-12 show tha t   the   month ly  and annual  atmospheric 
p a r t i c u l a t e   l e v e l s   t o  be very  low  over  the two year  monitoring. All monthly 
va lues  are  cons iderably   less  than 150 pg/m3 f o r  each s t a t i o n   w h i l e   i n  
a d d i t i o n  a11 geometric means are  considerably  less  than  60 ug/m3. 

U 
Y 

I 

r 
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TABLE 3-8 
Coal Mine High Volume Sample D a t a  Sumnary - Mine fl 
Month ly   Ar i thmet ic  Means and Annual  Geometric Means 

,g/m3 

S t a t i o n  
JULY AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEP Annual  Samples No. 

~~~~ 

No. o f  

(1  976) (1  977) 

1 34 42 17  15 25 30  29 74 80 59 39  66 28  72 

2  131 193 268 70 39 81 72 44 95 114 204 41 72 60 

3 103 149 85  72 123 80 53 26  48 138 30  111 65  78 

4 51 56 58 22 13 26 55 35 57 62 82 33 32 75 
w 
l 

03 
d 

(1977)  (1  978) 

1 59 39  66 30 26 17 19 23  35 - 47 43 30 53 

2 204 41 60 52  29 57 39 61 44 - 46 77  48 45 

3 138 30  111 67  31 55 35 30 52 - 25 51  37 44 

4 82 33 59 33  29 20 9 20  30 - 25 29  29  42 



1 
TABLE 3-9 

Mine W2 Data Sheet 
(S i te  Not Visited) 

rr .. 
Operational  Details 

** 

1 

oe 

Type of Mining: Thermal coal 

Method o f  Mining: S t r ip ,  start-up Aug. 1977, Peak 1985 

Production: 27 200 tonneslday, 2 shifts/day  (about 7 million  tonneslyear) 

S t r ip   ra t io :  2 overburden:l  coal, 2 seams, 30 m overburden 

Equipment Used 

Number 

Overburden Removal 

Overburden Dril l  
Drag1 ine 

Dozers 

Coal Extraction 

Shovels 
Front End Loaders 

Hauling 

Trucks 

Coal  Loadi n q  

Tipple:  Characteristics not  available. 

Blasting:  Information  not  available. 

Haulroad: Information n o t  available. 

Storage: 100% indoor  storage. 

Waste: Overburden i s  levelled and revegetated. 

Associated Development: None. 

1 
1 
2 

2 
2 

12 
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TABLE 3-10 
Coal Mine High Volume  Sample Data S u m r y  - Mine 
Month lv   Ar i thmet ic  Means and  Annual  Geometric Means 

d m  
3 

S t a t i o n  
JAN  FEE MAR APR M A Y  JUNE JULY AUG SEP OCT NOV DEC Annual  Samples No. 

No. of 

(1975) 

1 14  11  15 18 11 25  37  32 38 17  14  15  16 65 

2 - - - 28 39 34  52  39 72 36  26 9 30 37 

(1  976) 

~~~ ~~ 

w 
rv  
I 

d 
1 13 11 13 18 25 30 48 57 50 64 48 59 27 62 

2 13 15 26 18 40 37 35 78  139 83 93 220 41 56 

(1 977) 

1 50 10 51 64 67 62 67 28 59 32 46 46 38 57 

2  23 21 40 42 74 38 55 20 69 25 46 46 32 59 

~ ~ ~~ ~~ ~ ~ ~ 

(1 978) 

1 68 37 119 112 45 43 51 22 

2  29 19 24 39 21 35  24 27 



TABLE 3-11 

Mine W3 Data Sheet 
(Si te  Not Visited.) 

U 

~~~ ~~ 

Operational  Details 

L. 

.*r 

*, 

Type o f  Mining: Thermal coal 

Method o f  Mining: S t r ip ,  1 seam 

Production: 10,000 tonneslday 3 shiftslday  (about 2.5 million  tonneslyear) 

Strip  Ratio: .28  - 4.28  0verburden:l coal 

Equipment Used 

Overburden Removal 

S t r i p p i n g  Shovel 

OB Drill 
Dozers 

Coal Extraction 

Loading Shovel 
Front End Loader 

Haulinq 

Trucks 

Coal Loading 

Tipple:  Characteristics  not  available. 

Blasting:  Information  not  available. 

Hau 1 road : Information n o t  available. 

Storage: 4 s i lo s ,  11 000 tonnes  capacity each. 

Waste: Overburden i s  levelled and revegetated. 

Associated Development: Crushing p l a n t .  

Number 

1 
2 
1 

1 
1 

6 

3- 22 
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TABLE 3-12 

Coal  Mine High Volume  Sample Data Summary - Mine E 
Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

d m  
3 

S t a t i o n  
JULY AUG SEP OCT IiOV DEC JAN  No. 

(1976)  (1977) 
FEB W R  APR MAY JUNE OEC Annual  Samples 

No. o f  

~~ 

1 36 40 34 25 41 20 6 21 23 21  55 35 22 65 

2  34 32 31 29 40 13 10 21 28 17 45 81 21 67 

(1977) ( 1978) 

Y 1 35 18 51 40 12  15 41 30 34 - 29 41 25 48 

2 38 28 41 30 11  17 22 17 23 - 16 41 21 50 

3 51 28 51 25 17 20 21 12 29 - 23 32 23 48 

N 
P 
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323 BRITISH COLUMBIA MINES SURVEYED 

a 323.1 Mine BC1 

As shown on F igure 3-7. t h i s  mine i s  located i n  a mountainous 
area  near   the  in tersect ion o f  three  va l leys.  The open p i t  coal  mining 
area,  located a t  about  1800 m above sea l e v e l ,   i s   a b o u t  600 m above the 
v a l l e y   f l o o r .  Bedrock i s  exposed over much o f  the  min ing  area  wi th   g lac ia l  
t i l l s  occurr ing i n   i s o l a t e d  pockets. Coal bea r ing   s t ra ta   a re  exposed along 
the   va l ley   wa l ls .  The f l o o r s   o f   v a l l e y s  and t h e   n o r t h   f a c i n g   v a l l e y   w a l l s  
a re   heav i l y   t reed.  Shrubs, f o rbs  and grasses  are  found a t   a l l   e l e v a t i o n s ,  
p a r t i c u l a r l y  on the  south  facing  slopes  which  are  sparcely  treed. 

NU 323.11 Climate The average  annual p r e c i p i t a t i o n   i n   t h e   r e g i o n   o f  mine 
BC1 i s  1080 mm. P r e c i p i t a t i o n  i n  the  form o f  r a i n f a l l  i s  h e a v i e s t   i n   t h e  
spr ing and f a l l .  The average  annual  wind speed i s  about 4.2 km/hr, w i t h  

Channel l ing  o f   w inds  a long  the  length  o f  the v a l l e y  i s  qu i te   no t iceab le  
wh i le   the   d iu rna l   tempera ture   var ia t ion  causes  upslope and  downslope  winds 

range  from  about -18°C t o  25°C. 

323.12 Mine  Data As i n d i c a t e d   i n   T a b l e  3-13, t he  open p i t   o p e r a t i o n s   a t  
Mine BC1 produce  approximately 7.3 m i l l i o n  tonnes o f  meta l lu rg ica l   coa l   per  
year  for  export  markets.  Overburden i s  b lasted and  removed  by shovels 
wh i le   coa l  i s  broken by dozers and  loaded  onto  trucks  with  loaders. The 

veyor,   enclosed  s i los and then  to  a preparat ion  p lant .  From the  preparat ion 
p lan t   coa l  i s  t ransferred  by  conveyors  to  enclosed  s i los a t  the  load-out 
area and then  loaded  in to   t ra ins  by means o f  a t i p p l e  system. Overburden 
removed f r o m   t h e   p i t s   i s   e i t h e r   s t o c k p i l e d   a d j a c e n t   t o   t h e   p i t s   o r   p l a c e d  
i n  abandoned p i t s .  

" gusts up to   about  50 km/hr.  Wind d i r e c t i o n   i n   t h e   r e g i o n   v a r i e s   c o n s i d e r a b l y .  

w t o  occur. The  mean y e a r l y   t e m p e r a t u r e   i n   t h e   a r e a   i s  4.5"C. w i t h  a y e a r l y  

8,. 

.a- coal i s  hauled t o  a breaker  plant  from where i t  i s  t ranspor ted   v ia  a con- 

u 

Y 
-Y 

Part   of   the  coal   taken  f rom  the  mine BC1 i s  t ransported  by  t ruck 
t o  a stockpi le   area  near  a  second preparat ion  p lant   (see  F igure 3-7). The 
stockpi le  area  covers  about 1 ha and handles  about 10 000 tonnes  per week. 
A f t e r   c l e a n i n g   i n   t h e   p r e p a r a t i o n   p l a n t ,   t h i s   c o a l  is f i r e d   i n  coke ovens. 
The m e t a l l u r g i c a l  coke  product i s  so ld   t o   t he  base meta l   smel t ing  indust ry  
i n  B.C. and the  coke  oven  off-gases  used to   generate  on-s i te  steam. 

Oust c o n t r o l  measures a t  mine BC1 include  the  enclosed  storage o f  

conveying o f   coa l ,   t he   sp ray ing   o f   l a tex   b inde r  on p i l e s   s i t t i n g   i d l e   f o r  
both raw and clean  coal i n  the main preparation  plant  area,  enclosed 

long  per iods   o f   t ime and the  watering  of  haul  roads. 

BC1 f o r   t h e   p a s t  two  years a t   t h e  8 l o c a t i o n s  shown on Figure 3-7.  The 
323.13 Moni tor inq  Resul ts   High volume data has  been c o l l e c t e d   a t  mine 

month ly   a r i thmet ic  me& and annual  geometric means are shown  on Table 3-14 
(1977 data)  and Table 3-15 (1978 data). Samples  were taken 4 t imes  per 

1 
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TABLE 3-13 

Mine BC1 Data Sheet 
(Si te V i  s i ted Nov. 30. 1978) 

w 

an 

.. 
HI 

... 

Operational  Details 

Type of Mining: Metallurgical  coal - 15.24 m seam 

Method of  Mining: Open p i t  (4 pits) 

Coal use: Export 

Production: 7.26 million raw tonneslyear 

Str ip  Ratio: 4.17 bank m3 rock:l  tonne  coal 

Equipnent Used 

- Size Number 

Overburden Removal 

Shovels: 

Coal Extraction 

Dozers: 

rubber 
track 

Loaders 

2800 P&H 19 m3 
2100 PEH l j . 5  m 
Marion 6 m 

4 
4 
1 

23 
5 

D600 Dart 15.3 m3 4 
992 Caterpil lar 1 

Haulinq ( t o  raw coal stock p i l e )  

Terex Ti ton 
Electra Haul 

Wabco 
Electra Haul 

Cat 769 

317 tonne 
181 tonne 22 (Rock) 

1 (Experimentation) 

91 tonne 
32 tonne 238 IE:2 I 
32 tonne 1 (Coal) 

Coal Loadinq (for  export) 

Tipple - Characteristics  unavailable 

Y 
Y 

a 3-27 



il 

‘I 

L 

M 

1 

TABLE 3-13 (Cont’d) 

B l a s t i n %  

9 d r i l l s  - 1981  m/day t o t a l   d r i l l i n g .   1 7 . 4 , ~ 1  deep 31 cm diameter  holes 2 

coal  i s  dozed not   b lasted.  
blasts/week.  Average  blast  nets 350,000 yd rock, 181,400 kg/explosives 

Haulroad: . Shale and S.S. sur face 57 m wide, 9.6 m i les   t o ta l   l eng th .  

Storage:  Clean  coal - 4/13,605 tonne silos. Raw coal  t o  breaker 

Rock haul ing  d is tances  average  less  than  1   mi le  1 way. 

s t a t i o n  - underground  conveyor  system - then  to  coal  prep. 
p l a n t  raw  coal  si los. 

Waste: 4,535 tonnes  waste  tail ings/day  from  prep.  plant  rock  waste 
i s   s t o c k p i l e d   n e a r   a c t i v e   p i t s   o r   p l a c e d   i n  abandoned p i t s .  

Associated  Development: Coal preparat ion  p lant .  

m 



TABLE 3-14 

Coal  Mine High Volume Sample D a t a  Summry - Mine BC1 

Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

u g h 3  

S t a t i o n  
No. JAN FEE MAR APR MAY JUNE JULY AUG SEP  OCT NOV OEC Annual  Samples* 

No. of 

(1  977) 

2  332  269 109  249  115 323 151  78  83  82  145 1 1 5 ~  118  194 

3 88 95 146 72 1 39 82  63 62 95 95 69 55 70  194 

4 27 120  116  138 47 113 57 64  69  90  108 37 58  196 

5  26 24 21 77  36  66 21 19 24 23 33 22  22 196 

6  46 59  61  125  56  90 47 65 67 81 78 47  51  191 

7 13 25  6 18 11  20 7  9 10  10 7 2 8 129 

a - - 258  528  252  305  208 211 180 301  181 171 221 160 

9 - - 2334  1417  818  1039  489  237  401 742  453 355 589 163 

* Samples  were taken 4 times a week 



TABLE 3-15 
Coal  Mine High Volume  Sample D a t a  Summary - Mine 8C1 

Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

u g h  

- 

3 

S t a t i o n  
JAN FE8 MAR APR MAY JUNE  JULY RUG SEP OCT Annual  Samples* No. 

No. o f  

(1978) 

2 118 107 71 124 86  228 143 134 68 115 90  166 

3  71 103 72 101 75  177 122 100 104 102 82  165 

4 46 67 129 120 53 97 63 55 55 63 57 163 

5 18 33 41 39 22  82 48 46 29 41 29  163 
c;' 
0 6  33 57  61  87 46 135  68  65 59 71  48 1 64 W 

7 STATION TAKEN OUT OF SERVICE 

8 220  381  328  399  250  583  298 307  218  392 241 166 

9 457 850  985  979  738  1282  966  910  539  862 566 164 

* Samples were taken 4 times a week 



Iu 

.D 

u 

week in most  cases. As noted i n  Table 3-15 m o n i t o r i n g   a t   s t a t i o n  7 which 
i s  about 4-5 km from the  mining  operat ions was discont inued i n  1978, presumably 

geometric mean o f  8  ug/m  measures a t   s t a t i o n  7 e s s e n t i a l l y   r e f l e c t s  
because o f   t h e   v e r y   l o w   a r t i c u l a t e   l e v e l s  measured i n  1977.  The annual 

background  conditions. 
tl 

Stat ions 2.8 and  9 a r e   l o c a t e d   i n   t h e   r e g i o n   o f  coke  ovens and 
the i r   assoc ia ted   p repara t ion   p lan t  and c lose  to   the  coal   haul   road and the 
raw  coal  stockpi les. The r e s u l t s  on Tables 3-14  and  3-15 show t h a t   a l l  

monthly  atmospher ic  part iculate eve1 o f  150 ug/m fo r  most  months  and an 
t h r e e   s t a t i o n s   a r e   v e r y   d u s t y   ( p a r t i c u l a r l y   s t a t i  n n ine )  and  exceed  a 

annual  geometric mean of 60  ug/m fo r   bo th   . pa rs   f o r   wh ich   da ta  was col lected.  
G iven  the   loca t ion   o f   these  th ree   s ta t ions  and the  predominant movement o f  

a n t i c i p a t e   t h a t   t h e   p a r t i c u l a t e   l e v e l s  would be high. The extremely  h igh 
the  winds down t h e   v a l l e y   i n   t h e  day and up t h e   v a l l e y   a t   n i g h t ,  one  would 

l e v e l s  measured a t   s t a t i o n  9 ind icated  that   the  outdoor   coal   s torage  area 
and the  coke  oven  emissions  are  large  sources  of TSP. 

3 s 

S ta t i on  3 i s  located  near  the  underaround  hvdraulic  minina  area 
and about 4 km up  the   va l ley   f rom  the  coke  ovens  and i r e p a r a t i o n   p l i n t .  
Measurements o f   D a r t i c u l a t e   l e v e l s  a t  s t a t i o n  3 a r e   i n  excess o f  an annual 
geometric mean o'f 60 ug/m3, however,  a mean monthly  value o f  150 u g / d  was 

measured a t   s t a t i o n s  4, 5 and 6 do n o t  exceed the above mentioned  monthly 
exceeded i n   o n l y  one  month o v e r   t h e   l a s t  two years .   Par t i cu la te   leve ls  

and  annual means.  The lowest  values measured  were a t   s t a t i o n  5 which i s  
located  about 0.5 km from  the  coal   load-out area. 

323.2 Mine BC2 

BC2 i s  located  about 50 km n o r t h   o f  mine BC1. Very l i t t l e   m o n i t o r i n g   d a t a  
The second coal  mine i n   B r i t i s h  Columbia t h a t  was v i s i t e d ,  mine 

was a v a i l a b l e   f o r   t h i s  mine and  hence o n l y  a b r i e f  sumnary i s  given  here. 
A l a y o u t   o f   t h i s   o p e r a t i o n   i s   g i v e n   i n   F i g u r e  3-8. 

m i l l i on   t onnes lyea r   o f   me ta l l u rg i ca l   coa l   recove red   f rom  d rag l i n ing  and 
323.21 Mine Data As noted i n  Table 3-16, mine BC2 produces  about 3.0 

open p i t  methods essen t ia l l y   cu t t i ng   i n to   moun ta in  faces. The coal  seams 
a r e   p a r a l l e l   t o   t h e   v a l l e y   f l o o r  i n  hor izon ta l   p la ins .  Raw coal i s  t rucked 
f r o m   t h e   p i t s   t o  a crushing  p lant   f rom where it i s  conveyed to a stacker/  
r e c l a i m e r   u n i t  and loaded  ou t   in to   the  raw  coal  storage  area. The capaci ty  
o f   t h i s   s t o r a g e   a r e a   i s   a b o u t  400 000 tonnes i n   f o u r   p i l e s   a l t h o u g h   p r a c t i c e  
t o  date has been such tha t   on l y   abou t  100 000 tonnes o f   c o a l   i s   i n   t h i s  
storaae  area a t  any  one  time. Coal reclaimed  from  the  raw  storaae  area i s  
fed b; conve or   to -a   coa l   p repara t ion   p lan t   f rom where i t  i s  con;eyed t o  an 
enclosed  cat x edral   storaae  area  wi th a caoac i tv   o f   about  50 000 tonnes. 
One end o f   t he   c lean   coa i   s to rage   bu i l d ing   i s  open. Clean coal produced i n  
excess o f   t he   ca thedra l   s to rage   capac i t y  i s  stored  outside. Dozers a re  
used t o  push t h i s   m a t e r i a l   i n t o   t h e   b u i l d i n g .  Coal i s  reclaimed  from  the 
cathedral  by an underground  conveyor  system and loaded  onto a 500 tonne 
surge  bin  f rom where i t  i s  loaded  on to   un i t   t ra ins .  
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TABLE 3-16 

‘Y 

II 

( S i t e   V i s i t e d  Nov. 30, 1978) 
Mine BC2 Data  Sheet 

Opera t iona l   Deta i l s  

I?!” 

:tm 

I II 

tl 

.. 
Y 
‘I 

1 

Type o f  Min ing:   Meta l lurg ica l   coal  

Method o f  Mining: Open p i t   ( 2 )  

Production: 3.17 m i l l i o n   t o n n e s l y e a r  

Coal Use: Export 

S t r ip   Rat io :   ten  seams 1.5 - 9.1 m t h i c k  

Equ i pment Used 

- Size 

Overburden Removal 

E lec t ra   Drag l ine  

Coal Ex t rac t i on  

Front  End Loader 
Mechanical  Shovels 

Hau l ing  

Truck  (Rock) 
Trucks (Coal) 

46 m3 

Number 

0 

1 

109  tonne/154  tonne 31 
170 ton  - 

Coal Loading  (Export) 

T ipp le  - Charac te r i s t i cs   no t   ava i l ab le  

B l a s t i n 1  

12.2 m benches exposing 3 or 4 seams 
Open west end. fill by  conveyor,  catwork. 

Hau 1 road : Informat ion  not   ava i lab le.  

Storage: 
outdoor  clean  coal  storage pad. 1 outdoor raw coal  storage 
P a r t i a l l y  covered  clean  coal  storage, 36,280 tonnes cap. 1 

p i l e .  

Waste: Fine and coarse   p lan t   was te   in to   ta i l ings  ponds. 

Associated Development:  Coal preparat ion  p lant .  
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Dust   cont ro l  measures a t  mine BC2 i n  a d d i t i o n   t o   t h e   p r o v i s i o n   o f  
covered  c lean  coal   s torage  inc lude  the  t reat ing  o f   haul   roads and mine 
service  areas  with  waste o i l   o r   w a t e r  as requi red and the  spraying o f  an 
ashpal t   emulsion  binder on t h e   f i l l e d   c o a l   c a r s .  

323.22 Moni tor ing Proqram  Three  high  volume  samplers  were  located i n  
the   reg ion   o f   the   p repara t ion  and maintenance  areas h t  mine BC2 (see  Figure 
3-8). The main  reason f o r   t h e i r   l o c a t i o n  was t o   g a i n  some in format ion on 
losses  from  the  excess  clean  coal  stockpile  area.  Monitoring was c a r r i e d  
o u t   o n l y   f o r  two months a t  one l o c a t i o n  and f o r   t h r e e  months a t  two locat ions,  
a s  shown on Table 3-17. In most  cases  the  values exceeded a mean monthly 
value  of 150 ,g/m3 which i s  n o t   s u r p r i s i n g   g i v e n   t h e   l o c a t i o n   o f   t h e  samplers. 
The main con t r i bu t i on   t o   l oca l i zed   a tmospher i c   pa r t i cu la te   l eve l s  i s  expected 
t o  be t ha t   po r t i on   o f   t he   c lean   coa l   s tockp i l e   t ha t   i s   s to red   ou ts ide .  The 

mining  operat ion does n o t   a l l o w  one t o  determine  the  potent ia l   reg ional  
l i m i t e d   d a t a   a v a i l a b l e  and t h e   l a c k   o f  s t a t i o n s   l o c a t e d   f u r t h e r  from the 

impact o f   f ug i t i ve   dus t   em iss ions   f rom BC2 i n  rega rd   t o   pa r t i cu la te   l eve l s .  

324 OTHER MINES 

metal  mines i n  Western Canada i n  r e g a r d   t o   d u s t f a l l  and h igh volume data. 
These mines  included: 

A number o f   i n q u i r i e s  were made a t  several  other  coal and  base 

B r i t i s h  Columbia 

- two l a r g e  open p i t  copper  mines  (mines BC3 and BC4); - one l a r g e  open p i t  molybdenum - copper  mine  (mine BC5). 

A1 ber ta  

- one l a r a e  oDen D i t  meta l lu rs ica l   coa l  mine w i t h  a DreDaration 
p lan t   ( k ine '  AI 1; 
i t s  preparat ion  p lant   (mine A2). 

- . .  
- a combination open p i t /underground  meta l lurg ica l   coal  mine and 

None o f   t h e s e   s i t e s  were v i s i t e d   f o r   t h e  purposes o f   t h i s  study. 
Study  questionnaires were f i l l e d   i n  through  telephone  conversations  with 

above-mentioned  coal  mines i n  A lber ta  and i s  presented i n   t h e  Appendices. 
personnel a t   t h e   v a r i o u s  mines. Dus t fa l l   da ta  was obta ined  for   both  the 

No d u s t f a l l   m o n i t o r i n g  i s  b e i n g   c a r r i e d   o u t   a t  any o f  the  three 
B.C. base  metal  mines  surveyed. 

325 GENERAL COMPARISON OF RESULTS 

each o f   t h e  mines  surveyed. As noted,  the  coal mines  surveyed  range i n  
s ize  f rom 2.3 m i l l i o n  tonnes  per  year t o  12.1 m i l l i o n  tonnes  per  year. 

Table 3-18 presents a  sumnary comparison of   the  data  obta ined f o r  
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TABLE 3-17 
Coal  Mine High Volume Sample Data Sumnary - Mine BC2 

Month ly   Ar i thmet ic  Means and  Annual  Geometric Means 

d m  
3 

h t a t i o n  No. of 
No. JULY AUG SEP OCT NOV Annual  Samples 

(1  978) 

- 
187 

423 

- 
383 

631 

152 

248 

- 

106 

247 

448 

13 

29 

4 

w 
w 
I 

Ln 
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Most o f  t he  mines  were s t r i p  mining.operations,and a  few  were  open p i t  
operations. In  general ,   the fo l lowing  conc lus ions can be drawn: 

coal  load-out and s tockpi le   areas were the   l a rges t   con t r i bu to rs  

measured p a r t i c u l a t e   l e v e l s  do n o t  appear t o  be a f u n c t i o n   o f  
t o  suspended p a r t i c u l a t e   l e v e l s ;  

mine  size (i.e., l a r g e r  mines a re   no t   necessa r i l y   dus t i e r ) .   I n  
addi t ion,  no t r e n d   o f  a decrease i n   p a r t i c u l a t e   l e v e l s   w i t h  an 
i n c r e a s e   i n   p r e c i   i t a t i o n   i n   t h e   r e g i o n   o f   t h e  mine was apparent; 
suspended p a r t i c u  e a t e   l e v e l s  decreased wi th   d is tance  f rom  the 
mining  operat ions.   In m s t  cases l e v e l s   w i t h i n  a few ki lometers 
o f   t h e  mine  were less  than a 24-hour value  of 150 ug/m3 and an 
annual  geometric mean of 60 ug/m3 and i n  many cases  these  values 
were  met w i t h i n  1 km f rom  the development. V i o l a t i o n s  o f  t he  
above values  occurred  wi th in  c lose  proximity  to  the  mine and coal 
handl ing and l o a d i n g   f a c i l i t i e s ;  
measures to  control   dust   emissions  included: - f requent   water ing  o f   haul   roads  dur ing  f rost   f ree  per iods 

(surface  binding  agents and waste o i l   a l s o  used a t  some 
mines to   con t ro l   hau l  and service  road  dust) ,  

- enclosed  storage n f  clean  coal ,  - enclosed  coal  crushing house and conveyor  belts, - housed coal dumping s tat ions,  - spray ing  o f   long- term  outdoor   s torage  p i les,  
- progress ive  rec lamat ion  o f  mined  areas. 

3.3 SURVEY OF SPECIFIC COAL  STOCKPILE AREAS 

Because coal .stock i l e  areas  proved t o  be a major  source o f   d u s t  
i n  the  mines  surveyed i n   S e c t i o n  3.2 and  because o f  t he   po ten t i a l   f o r   dus t  
generat ion  a t   the  large  coal   b lending  area  proposed  for   Hat  Creek; several 
coa l   s tockp i le /hand l ing   s i tes  were surveyed to  determine  the  type and 
success o f  s p e c i f i c  schemes des igned  to   cont ro l   dust   f rom  the  coal   p i les.  

331 STOCKPILE S1 

331.1 O e s c r i p t i o n   o f   S i t e  

T h i s   s i t e   i s  a large  coal /coke  bulk  shipping  terminal  on the 

a manmade i s l a n d  about 4 km from  the shore l ine to  which i t  i s  connected by 
southwest coast o f   B r i t i s h  Columbia. As shown i n   F i g u r e  3-9 t h e   s i t e  i s  on 

a causeway. The s i te   covers  about  20 ha  on which  the  average  quanti ty o f  
coal  stored i s  about 800 000 tonnes w i th   the  maximum storage  quant i ty  being 
about 1.0 m i l l i o n  tonnes. The coal  handled a t   t h i s   t e r m i n a l ,  most o f  which 
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markets. T!e peak per iods  are  s ix  weeks i n  Augus and September  and  a 
i s  m e t a l l u r   i c a l   c o a l ,  i s  loaded  onto  ships  throu  hout the  year   for   expor t  

per mont  and the  average r a t e  i s  about 650 000 tonnes per month. 
similar e r i o d   a t   y e a r  end.  The peak load-out   ra te i s  about 800 000 tonnes 

9 
f: 

The coal i s   p i l e d   i n  one o f   s i x   c o n i c a l   s t o c k p i l e s  by means o f  a 
boom stacker and reclaimed  by a rail-mounted  bucket wheel reclaimer. Each 
p i l e   i s  about 25 m high and 70 m i n  diameter a t  the base.  The turnover 
t ime   fo r   coa l   a t   t he   s i t e   va r ies   f rom 2  weeks up t o  as long as  a  year. The 

d i s t r i b u t i o n  i s  such that   about  30-35% i s  less  than 60 mesh ( 250 pm). 
f ree   mo is tu re   con ten t   o f   the   coa l  i s  about 7 4 %  and t h e   p a r t i c l e   s i z e  

331.2 C1 imate 

The terminal   region  receives an  average o f  1003 mm o f  r a i n f a l l  
ranging  from a l o w   o f  29 mn i n   J u l y   t o  a h i g h   o f  149 mn i n  December. I n  

Measurable p r e c i p i t a t i o n   f a l l s  on an average o f  161  days per  year. The 
add i t ion   the  mean y e a r l y   s n o w f a l l   o f  517 mm f a l l s  from November t o  March. 

f ros t - f ree   pe r iod   l as ts   abou t  208 days  each year. The  mean annual d a i l y  
temperature i s  9.8"C.  The h o t t e s t  month o f   t h e   y e a r   i s   J u l y   w i t h  an average 

o f  2.4"C.  The average  wind speed i s  about 12  km/hr w i t h  a monthly  range 
temperature o f  17.4"C and the  co ldest  month i s  January  wi th a mean temperature 

from  about 10.5 t o  13 km/hr and a maximum hour l y  wind of   about  88 km/hr. 

331.3 Fuqi t ive  Dust   Evaluat ion 

There  are  three  major  sources o f   dus t   a t   t he   t e rm ina l   s i t e .  The 
dumper house  where the  coal  i s  dumped f rom  the   un i t   t ra ins ,   the   sh ip   load ing  
area and the  working  face o f  the  s tockpi les.  Wind e r o s i o n   o f   t h e   p i l e s  
a l so  causes dust  generation.  Dust  control measures a t   t h e   s i t e   i n c l u d e   t h e  
use o f  water  sprays i n   t h e  summer as  requi red and the  use o f  a la tex   b inder  
sprayed  from a t r u c k   i n t o  those p i les  for   which  the  turnover  i s  expected t o  
be slow. 

o f   c o a l   d u s t  on the  surrounding  area  including  the  impact on the  aquat ic 
environment. A summary o f   t h e   r e s u l t s   o f   t h e   s t u d y   i s   g i v e n  below. 

A study was conducted i n  1970 to  determine  the  potent ia l   impact 

3-9. The resu l t s   o f   t he   dus t fa l l   su rvey   i nd i ca te   t ha t   coa l   dus t   genera ted  
a t  t h e   s i t e  was not  a i r -borne  to  the  mainland  about 5 km o r  so from  the 
storage  terminal.  There was  some evidence of   coal   dust   reaching a Ferry 
terminal  located  about 2.5  km from  the  s i te;  however, t o t a l   d u s t f a l l   i n  
November  and  December 1970  amounted t o  5.6 and  14.6  tonnes/kmz/mO respec t i ve l y  
of  which 0.71 and  2.4 tonnes/b2/mO  were Coal dust. Suspended p a r t i c u l a t e  
measurements  were a l so  made a t  the  Ferr   Terminal   dur in  selected 24-hour 
per iods  over  the  per iod March  1971 and !January 1972. T i e  l e v e l s  were i n  
the  range  of 25-50 pg/m3 w i th   the   coa l   dus t   in   the  TSP samples  making  up 

The l o c a t i o n s   o f   t h e   d u s t f a l l   c o l l e c t o r s   a r e  shown i n  Figure 
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from 0 t o  20% and  most values  less than 10%. The conclusions o f  this  study 
was tha t  coal blown from the  storage  terminal was not  contributing  to 

distances of 1.0 t o  1.5 km from the s i t e  of dust generation,  dustfall and 
impaired air   qual i ty   in   adjacent   areas .   I t  was further concluded t h a t  a t  

suspended particulates  related  to  the  terminal  operations were essent ia l ly  
zero. The results  of  this  evaluation  indicate  that   stockpile dust control 
measures are  successful. 

332 STOCKPILE S2 

This  coal  stockpile  area i s  located a t  and feeds one of Ontario 
Hydro’s  thermal plants. Coal is   t ransported  to   the  s i te  by ship through 
the  Great Lakes d u r i n g  the 8% month open water  season. Coal i s  n o t  transported 
to  the  site  during  the  freeze-up  period. 

332.1 Description of S i t e  

Figure 3-10 presents  a  layout of t h i s   s i t e .  The stockpile  area 

and eastern United States  coal.  Such a  large  stockpile  area  is  required 
i s   l a r g e  enough to accommodate about 4.5 million  tonnes o f  western Canadian 

since  the  plant does n o t  receive coal d u r i n g  the  winter months which i s   i t s  

maximum ra te  of  5450 tonnes/hr. From the dock hopper, coal i s  conveyed to 
heavy load  period. Coal i s  unloaded from ships a t  the dock hopper a t  a 

a  transfer house by two covered  conveyors from  where i t  can be delivered  to 
the bunker house or  t o  two stacker-reclaimers  for  stockpiling. Each unit  
stockpiles coal on one of two pi les ,   e i ther   s ide of the conveyor. From the 

by scrapers which unload on to  the main pi les  th rough  a bottom dump. After 
stacker-reclaimer coal pi les ,  coal i s  moved t o  one of two main coal piles 

scraper  unloading,  the  surface  of  the main coal p i l e  i s  smoothed  and  compacted 
by dozer and sprayed  with  water by a water truck. The coal i s  reclaimed 

crushing  plant and then t o  a s i l o  blending operation  before i t  goes t o  the 
from the main ccal p i l e  by a bucket wheel reclaimer and  conveyed to  the 

power plant. 

The stockpile  area  is  located  less than 1 km from a number of 
cot tages ,   the   f i rs t   of  which i s  located  about 600 m from the pi les  as shown 
on Figure 3-10. Fugitive dust from the  stockpile  area had  been the  cause 
of a number of complaints by the  cottage owners and the u t i l i t y  had paid 
compensation for  damages (cleanup and repainting).  Dustfall measurements 
were  below the  Ontario ambient a i r   qua l i t y   c r i t e r i a ,  however, over 90% of 
the samples were coal dust. 

332.2 Fugitive Dust 

As a r e su l t  of   the   s i tuat ion,   the   ut i l i ty  conducted a number of 
evaluations which concluded that  the major sources  of d u s t  generation were 
the dock hopper during  ship  unloading;  the movement of rubber tired  vehicles 
on the piles  or along haul roads;  the  stacker-reclaimer coal pi les  d u r i n g  
stockpiling and reclaiming  operations;  the main coal pi le  when the  scrapers 

m 
Y 
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unload; the haul roads and ramps; and the  sides and leading edges of 
coal piles  during  dry and  windy conditions. The study  also determined 

coal  dust  losses  with winds in the range  of 10-30 km/hr. The u t i l i t y  
tha t  wind erosion of the sides of the  coal pile  resulted i n  significant 

consulting  firm. These la t te r   s tud ies  determined the areas  that were 
also commissioned wind tunnel and water  flume studies by  an independent 

subject to  h i g h  wind erosion,  evaluated a number of a l ternat ive arrangements 
for  the coal piles  in  the  stockpile  area and made a number of recommendations 
for  control of dust from the  stockpile  area. 

i n s t i t u t ed   a t  the time  of  modifying the stockpile t o  accept  western Canadian 
coal  in addition  to the coal traditionally  received from the United States. 
A second main pi le  was required ( i n  addition t o  load-out  or surge piles 
adjacent t o  the  stacker  rails)  in  the  stockpile  area. The shape and orientation 
of the two pi les  was changed substantially from the previous one pile 
si tuation. The piles  are now compacted t o  the i r  edge and sealed  with  oil 
t o  prevent  erosion.  Previous  experience had identified  pile  erosion  as a 
significant  cause of fugitive  dust. Other control measures inst i tuted 
include: 

Dust control measures resulting from the above studies were 

- contouring o f  the piles t o  reduce areas of high turbulence; - increased  dedication t o  watering haul roads and the coal  piles. 
I t  i s   f e l t   t h a t   i f  the free  moisture  content  in  the coal piles i s  
maintained a t  about 8%, dusting will n o t  be a problem. Water i s  
used all   year on the haul roads  without  adverse  effects; 

the  centre of the  stockpile  area t o  the  lee  side of the pile with 
respect  to the c r i t i ca l  wind direction. This changed the reclaim 
operation from  an exposed area t o  a protected  area. The experience 
a t  th i s   p lan t   i s  t h a t  the handling of fresh moist  coal  does  not 
resul t   in   s ignif icant  dus t  generation compared to exposed surface 
areas;  

- relocating the location of the  reclaim  operation from a bowl i n  

- reduction  in  the  free-fall  distance  during  load-out. 

The consultant recommended the use  of a porous fence skid mounted 
i n  sections on the coal pile  to help  shield the reclaim and scraper dumping 
operations, b u t  this was found to be very  expensive and was n o t  insti tuted.  

The dust  control measures a t  this s i t e  proved to  be most successful. 
Since September 1977, no complaints have been received a b o u t  fugit ive coal 
dust. The u t i l i t y  has received l e t t e r s  of  compliment from several  cottages 
on their  success i n  controlling dus t  from the stockpile  area. The personnel 
a t  t h i s   s i t e   s t r e s s  the fact   that   in  order  for dust control measures t o  be 
successful, a firm conunitment  must be made  by a l l  concerned. Their conclusion 
was tha t  coal d u s t  was n o t  d i f f i c u l t  t o  control. 
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333 STOCKPILE S3 

shore o f  Lake Ontario. 
Th is   s tockpi le   area  serv ices a large  steelmaking  operat ion on the 

333.1 D e s c r i P t i o n   o f   S i t e  

1 m i l l i o n  tonnes o f  coal. Coal i s  t ranspor ted   t o   t he   s i t e  throu h the 
Great  Lakes,  unloaded  from  the  ships, and stacked  out i n   p i l e s  a % o u t  10 m 
high  by a stacker. The coal i s  reclaimed f rom the   p i l es   by   f ron t  end 
loaders and dumped i n t o  an underground  conve o r  system which  feeds  the 
plant.  The f ree   mo is tu re   con ten t   o f   the  coa Z i s  about 6%. 

The stockpi le  area  covers  about 40 ha  and  has a capaci ty  o f  about 

about  coal  dust  blown  from  the  pi les by r e s i d e n t s   l i v i n g  downwind from  the 
s tockpi le .  The m u n i c i p a l i t i e s  had also  expressed  serious  concern  over  the 
f u g i t i v e   d u s t   s i t u a t i o n .  

A number o f  complaints had  been reg i s te red  f o r  several  years 

333.2 Fuqi t ive  Dust   Studies 

a study o f   t he i r   s tockp i l e   a rea   t o   de te rm ine  measures t o  reduce  wind 
Because o f   t h e   f u g i t i v e   d u s t  problem, the   i ndus t r y  commissioned 

e r o s i o n   o f   t h e   p i l e s  and e l im ina te   h igh   f ug i t i ve   dus t   l eve l s .  The nature 
o f  these  studies were s imi la r   to   those  conducted   fo r   s tockp i le  S1 (Section 
332) and inc luded  wind  tunnel   s tud ies  to   determine  the  cr i t ica l   w ind speed 
fo r   the   p ickup  o f   coa l   f ines   f rom  the   p i les  and water  f lume  studies t o  
i d e n t i f y   t h e   r e g i o n s   o f   h i g h  wind  erosion and to   evaluate  the  e f fect iveness 
o f   v a r i o u s   m i t i g a t i v e  measures. 

r e - o r i e n t a t e   t h e   p i l e s  such tha t   the   w ind   f rom  the   c r i t i ca l  wind d i r e c t i o n  
One o f   t he   ma jo r  recommendations o f   t h e   s t u d y   i n s t i t u t e d ,  was t o  

a t  an angle  to   the i r   length.   Wi th   the  cr i t ica l   w ind  b lowing  across  the 
( f rom  the   p i les   to   the   communi t ies )   b lew  a long  the   leng th   o f   p i les  and not  

p i l e s ,  a h igh  t u r b u l e n t  zone was created between the   p i les ,   wh ich   resu l ted  

t h a t  !he p i l e s  be contoured more t o  reduce  the  local ized  generat ion o f  
i n  s i  n i f i c a n t  wind  erosion o f  the  p i les.  In addi t ion  the  s tudy recommended 

areas o f   h igh   e ros ion .  The use o f  a porous  fence was a lso recommended  on 
the windward s i d e   ( w i t h   r e s p e c t   t o   t h e   c r i t i c a l   w i n d   d i r e c t i o n )   o f   t h e  
s tack ing  or   rec la iming  operat ions t o  a c t  as a wind  shield f o r  these  operations 
and  hence reduce  the  pickup of   dust .   Th is   fence was t o  be sk id  mounted i n  
sect ions so t h a t  it could be moved  as required. 

I n   add i t i on   t o   t hese  measures, t h e   p r a c t i c e   o f   s p r a y i n g   o f   t h e  

o f  t he   su r face   l aye rs   o f   t he   p i l es  and w i t h   o i l   i n   t h e   w i n t e r   t o   b i n d   t h e  
p i l e s   w i t h  water i n   t h e  sumner t o  he lp  mainta in   the  f ree  mois ture  content  

p i l e   s u r f a c e s  was continued. 
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controlling the aerodynamics around the pi le  t o  s ignif icant ly  reduce wind 
A test of  the  effectiveness of the study recommendations in 

erosion, came d u r i n g  a major storm in  January of 1978, in which winds 
gusted u p  t o  160 km/hr. During th i s  storm there was  no evidence of wind 
erosion from the p i les  and no complaints  about  fugitive  coal dust. The 
consultants  that performed the studies were commended for   their  work i n  
effectively  eliminating  the problem by the local  municipalities. 

334 STOCKPILE S4 

This s i t e   i s  a coal  handling  terminal on the Great Lakes and i s  
a trans-shipment point  for western coals used in thermal plants  in  Ontario. 
The s i t e  was opened in  the sumner o f  1978 and i s  presently being expanded. 

334.1 Description o f  Si t e  

The  236 acre   s i te  is  located on an island  about 0.4 km from the 

year. The ultimate handling  capacity o f  this s i te  will be 4.5 million 
shoreline. The s i t e  presently  handles about 1.3 miilion tonnes o f  coal per 

tonnes per year. A t  the present  time  about 550 000 tonnes  of  coal  are 
stored a t  the terminal, however, the  ultimate  stora e capaci ty   is  about 1.3 
million  tonnes  of  coal t o  o f f se t  the fact   that  the 8 r ea t  Lakes a re  open for 
only 8% months of the year. The coal a r r ives   a t   t he   s i t e  by uni t  train and 
i s  offloaded by an automatic  rotating dumper onto a conveyor feeding a boom 
stacker. The stacker  is   track mounted and loads o u t  onto one pi le  khich i s  
about 76 m wide, 366 m long and 9 m high. A t  full   capacity  the  si te  will  
consist of 2 pi les  developed t o  18 m in height. From the stockpile  area 
coal i s  reclaimed, u s i n g  bucket wheel reclaimer,  into a surge b i n  from 
where i t   i s  loaded onto  ships a t  the rate of about 540 tonnes per hour. 

expansion i s  planned t o  accommodate vessels u p  t o  100 f e e t  i n  length. The 
P resen t   f ac i l i t i e s   a t  the terminal can handle ships u t o  730 f e e t  long but 

e n t i r e   s i t e   i s  surrounded by  an  embankment  which i s  about 4.5 m high and on 
t o p  0.f which i s  the  access  rail  line. 

6 

334.2 Dust Control Measures 

The dust control measures a t   t h i s  terminal were developed i n  

dumping shed, the en t i re  dumper has been housed in a self-contained dust 
close  association w i t h  the  regulatory  officials. To control dus t  in  the 

a i r  a t  the rate  of about 4 m3/min th rough  a f i l t e r  and discharging i t  t o  
shroud which col lects  dust generated from the dumping operation by drawing 

the atmosphere. The conveyor moving coal t o  the  stacker  loadout  operation 
i s  enclosed. Dust control on the pi le   is   effected by  means of a semi- 
automatic  water  sprinkling system. Water i s  supplied t o  the ser ies  of 
sprinklers through a dedicated underground main. The sprinkler system i s  
such tha t   the   p i le   i s  sprayed  according t o  a pre-set  timetable. 

(1 
'W 
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Runoff  from the  pile  is   collected  in  sett l ing ponds  and reused i n  the 
sprinkler system. A water  truck i s  used t o  wet other  areas n o t  equipped 
w i t h  sprinklers. During the winter, a 30% solution of  calcium chloride  is 

about -35OC. 
sprayed on to  the p i le  which binds their   surfaces.  This  solution  freezes  at 

The terminal has only been in  operation  since  July 1978. Further 
operating  experience i s  needed before  the  overall  success  of the dust 
control measures can be evaluated. To date, the dust  control measures have 
been successful  in meeting the  standards. 

335 OTHER STOCKPILE AREAS 

several  other coal stockpile  areas  in  western Canada and i n  western United 
Table 3-19 presents a summary of the  results of the  survey of 

States.  Besides  basic si te  data,   control measures used to  control  dust 

areas  provide  coal  storage  for on s i t e  power production. The size of  the 
from the various  stockpiles  are  given  in  Table 3-19. Most of the stockpile 

piles vary  in s ize  u p  to 2 million  tonnes. 
live  stockpile  areas  varies u p  t o  500 000 tonnes  while  the dead storage 

several  of the stockpile  sites  represented  in  Table 3-19. Since  stockpile 
AS noted, stockpile  dusting was reported n o t  being a problem a t  

area  layouts  relative  to  the  layout of the f a c i l i t i e s  were not available,  
an  evaluation could n o t  be  made o f  aerodynamic control  factors a t  the   s i tes .  
A l t h o u g h  i t  would appear  that  dusting was not a problem for  those  si tes 
whose coal had a moisture  content  greater t h a n  about 20% no information 
was available  in  the  free  moisture  content  of the coal  piles. From a dust 
control  point of view, the  cri t ical   factor  is   the  free  moisture of the coal 
and i n  particular  the  free  moisture of the  surficial   layers of the  coal 
pi le .  

336 CONCLUSIONS 

"I 

I 

can be made: 
Based on the survey of  coal stockpile  areas  the  following  conclusions 

- coal  stockpiles  are  potentially  significant  sources of dust, 
particularly when the  free  moisture  content of the  coal i s  

content was between  25-35% d i d  n o t  report any dust problems. 
less than  about 6-8% ( 5 2 ) .  Sites   for  which the coal  moisture 

The breakdown of moisture  contents i n t o  combined free  moisture 
contributions was not available, however, and hence no q u a n t i -  
tative  conclusions can be drawn in  regard to  moisture  content; 

- the  stockpile  operations with the  greatest  potential  for  dust 
generation are the  loading out  operations and the  movement of 
vehicles on the  piles;  
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- design measures f o r   t h e   c o n t r o l   o f   c o a l   d u s t  from  stockpi le  areas 
i nc lude   t he   sp ray ing   o f   wa te r  on a c t i v e   p i l e s   d u r i n g   t h e   f r o s t  
f r e e   p e r i o d   ( o i l   o r  a low  f reez ing  temperature  b ind ing  so lu t ion 
dur ing   the   f rozen  per iod) ,   the  use of   b ind ing  agents  on i n a c t i v e  

m in im ize   t he   f ree   f a l l   d i s tance   du r ing   t he   s tacke r   l oad -ou t  
p i les   to   sea l   sur face   layers ,   the  use o f  a te lescop ic   chu te   to  

operat ion,  and enclosing  operat ions such  as coal   crushing and 
conveying ; 

- con t ro l   o f   s tockp i l e   w ind   e ros ion  and f u g i t i v e   d u s t   l e v e l s  can be 
e f fec ted   by  measures tha t   exerc ise  some inf luence  over  the  aero- 
dynamics  around t h e   p i l e s .  These  measures which  can  be  success- 
f u l l y   r e t r o f i t t e d   t o   e x i s t i n g   s t o c k p i l e s   o r   d e s i g n e d   i n t o  new 

jected  area i s  presented  to   the c r i t i c a l  wind d i r e c t i o n ,  
f a c i l i t i e s ,  i nc lude :   o r i en t i ng  p i l e s  so t h a t  t he  minimum pro- 

developing a wind  break embankment o r  porous  fence on t he  windward 
s i d e   t o   t h e   c r i t i c a l   w i n d s   f o r   t h e   o v e r a l l   a r e a   o r   f o r   s p e c i f i c  
operat ions,   reduce  h igh ly   turbulent  zones by p i l e   con tou r ing ,  
p ro tec t ing   lead ing  edges o f   t h e   p i l e s ,  and t h e   p l a n t i n g   o f   t r e e s  
and o the r   vege ta t i on   t o   ac t  as natural  wind  breaks; 

- through a combina t ion   o f   phys ica l   con t ro l  measures  and  aerodynamic 
cont ro l   fac to rs ,   dus t  can be cont ro l led   f rom  coa l   s tockp i le   a reas  
t o  meet regulated  standards a t   l e a s t   w i t h i n  1 km f rom  the   s tockp i le  
area as i n d i c a t e d   s p e c i f i c a l l y  by experience a t  s tockp i l es  S1 and 
52. 

a 
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4.1 INTRODUCTION 
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This  part of the report  presents a sumnary of the development of 
the Hat  Creek mine; the background studies conducted t o  date in  the study 
area; a comparison  of the  basis  for  the ERT calculations w i t h  the more 
recent CMJV mine plan; recommendations t o  control dust a t  the pre-production 
and production  stages o f  the mine; and anticipated  dust   levels  at  Hat  Creek 
based on a probability  analysis o f  wind speeds and directions and on the 

. a significant impact on the anticipated  fugitive dust levels but which was 
survey results.  Additional updated information i s  now available which  has 

n o t  generated  in  time  for  use by ERT. Noticeable  in t h i s  regard are  the 
results  of  the b u l k  sampling program. 

w 

111 

4.2 BACKGROUND STUDIES 
u. 

coal  deposit  during  the summer of 1977. The program included the excavation 
of two trenches,  processing of part of  the  extracted coal and shipment  of 
same to the Battle  River  generating  station  in  Alberta  for a comprehensive 
ser ies  of combustion tests.   Part   of  this program was t o  monitor  various 
environmental  parameters d u r i n g  the  excavation  period  (water  quality, a i r  

prime purpose o f  the  reclamation program was to  separate and characterize 
various waste materials  as  they were excavated and t o  establish  revegetation 

p lann ing .  
plots on the  materials, a t  various  slope  angles,  for  future  reclamation 

B.C. Hydro undertook a bulk  sampling program a t  the Hat  Creek 

I 

H quality and noise) and t o  i n i t i a t e  a preliminary  reclamation program. The 

I 
*i 

stat ions i n  the Hat  Creek Valley to  monitor surface wind speed and direction 
on  an hourly  basis.  Besides  gathering  basic wind d a t a  these  stations were 
located so as t o  reflect  the  effects  of  terrain on the  distribution  of 
winds in  the  project  area. 

I n  1974 B.C. Hydro established a network of eight mechanical 

The resul ts  o f  these background  programs and their  implications 
t o  the  fugitive dust question a t  Hat  Creek are   sunarized where applicable 

are given i n  the Bulk  Sample Program Report, Acres (1977). 
in  this  section of the report. Further de t a i l s  o f  the b u l k  sampling program 

a- 
421 RECLAMATION TRIALS 

I 
The resu l t s  of the reclamation program to d a t e  show vegetation 

can be readily  established on most waste materials  within one growing 
season. On surficial  materials such as  gravel and t i l l ,  revegetation has 
been demonstrated on slopes u p  t o  30". Carbonaceous materials  present 

or  bentonitic  material can be revegetated b u t  with less  success  than  surficial 
materials  partly because of  their  tendency, upon weathering, t o  form a hard 
surface  crust. 

u grea ter   d i f f icu l t ies  and would require a surface  treatment. Clayey, sandstone 

L 
U 
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o f  waste mater ia ls  will r e a d i l y  and e f f e c t i v e l y   e l i m i n a t e  wind  erosion and 
The success o f  the  reclamat ion trials ind i ca te   t ha t   revege ta t i on  

dus t   genera t ion   o f   g rave l  and tills. The tendency o f   t h e   c l a y e y  sandstone 
and b e n t o n i t i c   m a t e r i a l s   t o   f o r m  a hard  surface  crust  will s i g n i f i c a n t l y  
r e d u c e   t h e i r   s u s c e p t i b i l i t y   t o  wind  erosion even w i thout  a vegeta t ive  
cover. 

422 NATURE OF WASTE  MATERIALS 

I n   a d d i t i o n   t o   t h e   s o d i c i t y   o f  waste materials  excavated  from  the 
p i t  as ind ica ted  above, the  mine  wastes  are  high i n  moisture  content. A 
s ign i f i can t   pe rcen tage   o f   t he  mine  waste i s  comprised o f   c l a y e y   m a t e r i a l s  
which will have a h igh ,   in -s i tu   mo is tu re   con ten t  and will remain a t   f i e l d  
c a p a c i t y   w i t h i n   t h e  dumps f o r  extended  periods of   t ime  (Acres 1977). Geo- 
techn ica l l y ,   t he  waste dumps are  viewed as s a t u r a t e d   a t   a l l  times. I n  
add i t ion ,  i t  i s   p r e s e n t l y  proposed to   d i spose   o f  a percentage o f  mine  waste 
water by spray  evaporation on por t ions  o f  the  Houth Meadows waste dump. 
This  will serve   to   ma in ta in   so i l   mo is tu re  on inac t ive   a reas   a t   h igh   leve ls .  

The n a t u r e   o f   t h e  mine  wastes, i nd i ca tes   t ha t   t he  waste dump 
areas will on ly  be minor  sources o f   f u g i t i v e   d u s t   a t   H a t  Creek. Progressive 
reclamat ion will el imina te   the  waste  areas as  dust  sources. 

Exper ience  gained  dur ing  the  topsoi l   str ipping and p i t  excavation 
operat ions  dur ing  the  bu lk   sampl ing  program  ind icated  the  topsoi l   mater ia l  
i n   t h e   p r o j e c t   a r e a   t o  be v e r y   f r i a b l e  and subject   to   wind  eros ion  dur ing 
d ry ,   w indy   e r i ods .   Th i s   resu l t   i den t i f i es   t he   t opso i l   s t r i pp ing   ope ra t i on  
a s  one o f  t 1 e more c r i t i c a l  ones i n  terms o f   po ten t i a l   dus t   genera t i on   t ha t  
will probably  require on s i t e   m i t i g a t i o n .  

the r a w  coal   before and a f te r   c rush ing .  O f  concern  from a f u g i t i v e   d u s t  
v iewpoint  i s ,  o f  course,  the  percentage o f   f i n e s  which  can be taken as the 

coal   crushing and handling  from 5 %  a t   t h e  mine  breaker, t o  11%  as de l i vered  
f r a c t i o n  l e s s  than 0.6 nun. The percent o f  f i nes  increases  with  subsequent 

to   the  b lending  area,  and t o  15% as de l i vered  t o  the  thermal  plant. Compaction 
increases  the  percentage  o f   f ines  to   about  25%. The 15% f i n e s   i n   t h e  
blending  area i s  cons iderab ly   less   than  a t   s tockp i les  S1 and S2 (see P a r t  
Three). 

Table 4-1 presents a sumnary o f   t h e   p a r t i c l e   s i z e   d i s t r i b u t i o n   o f  

The f i e l d  program ind i ca ted   t ha t   hand l i ng   o f   t he  carbonaceous 
m a t e r i a l   d u r i n g   p i t   e x c a v a t i o n   r e s u l t e d   i n   l o c a l i z e d   d u s t i n g   d u r i n g   d r y ,  
windy  periods  from  which one would  conclude t h a t   c o n t r o l  measures will be 
necessary to   con t ro l   dus t   i n   t he   reg ion   o f   coa l   hand l i ng   f ac i l i t i es .  Water 

t o  control   dust .  
spraying on access  roads and in   t rench   a reas  was used dur ing  the  excavat ion 
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TABLE 4-1 
S i z e   D i s t r i b u t i o n   o f  Raw Coal Before and Af ter   Crushing 

Raw Coal Fresh Raw As De l ivered  

Breaker t o  50mm Plant  Storage* 
from  Mine  Coal  Crushed t o  Thermal A f t e r  

E f f e c t i v e   t o p  
size  (mm) 200  50 50 50 

Size (m) % by  weight 

+50mm 15 - - - 
50"  25 18  13 
25 - 13 26 19 
13 - 6 15 18 
6 - 3  10 15 
3 - 1.5 7 10 
1.5 - 0.6 4 14 

10 
16 
17 
15 
13 
14 

~. 

0.6  - 0 ( f i nes )  5 11 15 

TOTAL 100 100 100 

7 
15 
16 
15 
10 
12 
25 

100 

* Compacted p i l e s   a t   t h e r m a l   p l a n t  

SOURCE: CMJV (1 978) 

m 
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A ser ies  of   s ix  h igh-volume  samplers were i n s t a l l e d   t o   m o n i t o r  

area  pr ior   to   the  bu lk   sampl ing program. Based on t h e   r e s u l t s   c o l l e c t e d  
suspended par t i cu la te   concent ra t ions  on  an ongoing  basis i n   t h e   p r o j e c t  

dur ing  the  bu lk  sample  program (spr ing  and sumner o f  1977) i t  was concluded 

around  the  Trench A workings  during  periods o f  dry,  windy  weather. The 
(Acres,  1977)  that, i n  genera l ,   loca l ized  dust ing became a problem i n  and 

dusting  under  these  conditions.  Except  under  very  windy  conditions,  dust 
topso i l   mater ia l  and the  carbonaceous  material were  most suscep t ib le   t o  

emissions were contained  to  the  immediate  trench  area. The loca t i on   o f   t he  
sampl ing  s i tes  are  ind icated on Figure 2-1, Sect ion Two. 

levels,  outside  the  immediate  areas o f  a c t i v i t y ,  were a t t r i b u t a b  7 e t o  the 
excavat ion  operat ions,   the  dust fa l l   va lues  presented  in   Tables 4-2 and 4-3 
r e f l e c t  background  conditions. The  TSP r e s u l t s   f o r  1977  and  1978  were very 
s i m i l a r  even though no m a j o r   a c t i v i t y  was ca r r i ed   ou t   du r ing  1978. 

Based on t h e   f a c t   t h a t  no change i n  ambient suspended a r t i c u l a t e  

*I 424 WIND CHARACTERISTICS 

.. t h e   t e r r a i n   e x e r t s  a s i g n i f i c a n t  i n f l uence  on the d i s t r i b u t i o n   o f  winds i n  
The data f rom  the  e ight mechanical wind s t a t i o n s   i n d i c a t e   t h a t  

the  project   area. The predominant c i rcu la t ions  are  dra inage  winds  a long 
t h e   v a l l e y s   w h i c h   r e s u l t   i n  marked d i f f e rences   i n   t he   w ind   pa t te rns   a t   t he  
e i g h t   s t a t i o n s .   T h i s   l a t t e r   f a c t   i s  shown i n  the ERT r e p o r t  (based on one 
year o f  data) .   Large   d i f fe rences   in   w ind   charac ter is t i cs  were observed f o r  
stat ions  separated by on ly  a few ki lometers.  

Wind da ta   fo r   the   th ree   year   per iod  (1974-1977)  were  analyzed f o r  
two w ind   s ta t i ons   c loses t   t o   t he   p ro jec t ,   s ta t i on  2 and s t a t i o n  4 ( f o r  
l o c a t i o n  see Figure  4-2). 

Table 4-4 i n  terms o f  percentage  frequency o f  occur rence  d is t r ibu ted  on an 
e i g h t   p o i n t  compass and wind speed ( f i v e  ranges  including  calm). The most 
predominant  winds a t   s t a t i o n  2 are  associated  with  south and southwest 
d i r e c t i o n  and occur  about 33.5 percent   o f   the  t ime.  Calm cond i t ions  were 
recorded  for  21.4 percent   o f   the  t ime.  The most predominant  winds a t  
s t a t i o n  4 were f rom south and southeast   d i rect ion and occur  about 51.4 
pe rcen t   o f   t he  time. Calm condi t ions a t  s t a t i o n  4 occur   for  8.3 p e r c e n t   o f  
the  t ime. 

A summary of   the  wind  data  for   these two s ta t i ons  i s  presented i n  

4- 4 



TABLE 4-2 
Ambient Air Q u a l i t y   M o n i t o r i n g  

24-hour Suspended Par t i cu la te   Concent ra t ions  (Hi-Volume  Sampler) i n  pg/m 
1977 

3 

U 

. * v  

I 

il 

W 

I 
'Y 

m 

S t a t i o n  
Month  1  2  3  4  6  Month 

S ta t i on  
1 2 3 4 5 6  

A p r i l  13 * 
2 5  28 
19 10 

6 J u l y  24 13  36 * 22  52 
6  27 21  61 * 64 

30 8  17 * 19 17 32 

May 1 13  14 Aug. 2  9 28 * 
19  89 5 

12  9  11  8 
16  43 * 20 * 

7 36 * 
13 

36 * 11 
15 * 9  

25 49 16 27 60 

18  10  9 * 39 
14 * 18 * 58 
17 * 77 * 36  20  72 

22 
19 

21 13 
39 20 

23 
17 * * 17 12 * 

25 8  11 11 9 
28 

26 * * 
10 11 29 3 8 * 4 4 *  

-31 5 10 7 9 69 

7 7  
* 

* * * 
* 

* * 

Sent. 4 5 9 *  * 3 23 . 

June  3  19 15 10 * * * 10 33 
6 11 13 35 20 * 16 * * 16 8  12 26 
9 

12 16 57 22 21 * 
* 78  22 

28 
* 1 0  9 3 3 2 3  
* 44  18 * 7  44 

" r - -  ' 
" 

15 
14 54 

41  24' Oct. 5 16 * 39 * 13 51 
18 21 56 19  20 
21 
24 33 53 * 

* 34 * 
27 * 36 
30 * * 26 12 

July 1 
3 * 8  
6 * 1 6  5 7 

1 2 4 9 * 4  
9 7 13  13 

15 10 19 * 
18 6 62 * 7 
19 
21 15 131 

Tota l  Number 
Number o f  Val id  Observat ions 
Maximum 24-Hour Concentrat ion 
Geometric Mean Concentrat ion 

56 

44 

* 

93 

* 

103 
29 

26 
* 
* 

lo 4 6 4 21 
16 

- .  

7 3 2  * 5 6 3 3  
22 
28 

1 3  38 63 9 11 86 
12 * * 1 64 

16 
- .  

22 
7 3 2  * 5 6 3 3  

1 3  38 63 9 1 1  86 
28  12 * * 1 64 

~~ 

Nov. 3 
9 

* 14 * * 20 31 

21 8 *  
27 6 *  

5 11 34 
3 7 23 

Dec. 3 
9 8 *  

4 *   " 6 7  
7  14 * 

15 4 4  
21 10 5 

1 5 17 

27 4 3  
4  6 22 
4 8 20 

52 54 46 42 23 50 
38 36 23  33 22 35 
33 131 78 39 27 103 

9.2 21 17.2 9.6 7.6  37.3 

* * * * * * 

Blank = No Test ing Done * = Tes t   Not   Va l id  
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TABLE 4-3 
Ambient Air Q u a l i t y   M o n i t o r i n g  

24-Hour  Suspended Par t i cu la te   Concent ra t ions  (Hi-Volume  Sampler) i n  pg/m 3 

Month 1 2 4 5 6  Month 1 2 4 5 6  
S t a t i o n  S t a t i o n  

1 1  

, -  

81 

IW 

Jan. 2 4 . 4  2 4 * 
8 

June 1 14  26 71 

14  17  16 7 27 40 
5 * 6 14 18 7 20  39  58 

13 
67 

20 
6 11 11 32 

9 7 3 . 7  * 19 12 26 16 
26 8 3 2 4 2 5  25 14  14  13 22 55 

Feb. 1 10  10 5 11 
7 

J u l y  1 13  19  17 20  32 
5 3 2 5 1 6  7 19  29 21 20 58 

13 30  14  12  20 * 
25 
19 8 7 3 7 4 1  

8 

Mar. 3 13 
9 

15 7 
21 5 
27 4 

13 12 18 il is  60 
25 18  59 
19  14 33 14  15 

19 77 
31 11 28 9 43 

Aug. 6 
11 

9 23 
5 7  

8 
38  27 

18 
24 

7 1 1  5 5 

30 
6 
9 32  14 8 52 

7 9  

Apr. 2 
8 

5 9 9  25 Sept. 5 
11 

5 9 3 3 1 4  

14 4 7 6  35 
6 9 2 6 5 0  

20 
17 

3 5 2  31 
4 6 4 4  

23 
26 10 25 10  12 96 

7 39 7 65 

a 17 8 8 58 

May 2 

14 
7 10 12 
4 6 6  

44 

20 
27 

16 21  31 
26 

97 
6 10 7 37 

a 
7 9 8 7  

Maximum 24-Hour Concentrat ion 30  59 71 39 97 

Annual  Geometric Mean 8.5 13.9  8.2  10.5  43.7 

Number o f  Observations 43  36 32 27 27 

Blank = No Tes t ing  Oone 
* = Tes t   Not   Va l id  
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TABLE 4-4 
Wind Frequency D i s t r i b u t i o n   a t   S t a t i o n  #2 

Wind Speed Calm 2-5 6-11  12-19  >19 To ta l  
D i r e c t i o n  km/ hr 

I 

.;. 

.I 

~~ 

Percent o f  Time 

NE - 3.6  6.2  0.9 0.0 10.7 
E - 3.2  2.7 0.4 0.0 6.3 
SE - 2.8 0.7 0.1 0.0 3.6 
S - 11.4 3.1 1 .o 0.0 15.5 
sw - 12.0 5.4 0.6 0.0 18.0 
W - 4.6  4.8  1.7 0.0 11.1 
NW - 1.7 5.7  4.1  0.3 11.8 
N - 0.9  0.6 0.1 0.0 1.6 
Calm 21.4 - - - 
To ta l  21.4  40.2  29.2  8.9 0.3 100.0 

- - 

.U 
I 

.. 

I 

I 

Wind Frequency D i s t r i b u t i o n  a t  S t a t i o n  #4 

Wind Speed Calm 2-5  6-11  12-19  >19 To ta l  
D i r e c t i o n  km/ h r  

NE 
E 
SE - 
S 
sw 
W 
NW - 
N 
Calm 8.3 
T o t a l  8.3 

- 
- 
- 
- - 
- 

2.0 
2.2 

18.3 
8.2 
1.2 
1.6 
4.7 
4.5 

42.7 
- 

Percent o f  Time 

0.6 
1 .o 

11.4 
9.1 
3.0 
1.7 
6.4 
5.8 

39.0 
- 

0.0 

0.6 
0.1 

3.2 
1.8 
0.6 
1.4 
1.3 

9.0 
- 

0.0 
0.0 3.2 

0.1 30.4 
2.7 

0.5 21 .o 
0.1 6.1 
0.0 3.9 
0.3 12.8 
0.0 11.6 

1 .o 100.0 
3.8 - 

Q 
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- 
.- surfaces and the   t ranspor t   o f   dus t   emiss ions  downwind has been taken as 11 

i n  P a r t  Three o f   t h i s   r e p o r t  and on the  discussions  wi th  wind  erosion 
consultants  (Baker 1979, pers.  corn.). 

The c r i t i c a l  wind speed i n  terms o f  w ind   e ros ion   o f  exposed 

.I km/hr fo r   the   Hat  Creek  study based on the   resu l ts   o f   the   surveys   p resented  

a func t i on  o f  cumulative  percentage  frequency o f  occurence fo r   bo th   s ta t i ons .  
F igure  4-1 i nd i ca tes   t ha t   t he   p robab i l i t y   o f   occu r rence   o f   w ind  speeds 
greater  than 11  km/hr f rom a l l   d i r e c t i o n s   a t   b o t h   s t a t i o n s   i s   a b o u t  10% o f  
the  t ime. The e f f e c t   o f   t h i s   d i s t r i b u t i o n   o f  wind speeds i s  noted by the 
f a c t   t h a t   o f   t h e  33.5 percent   o f   the   t ime  tha t   w inds  were  measured f o r   t h e  

was g rea ter  than 11  km/hr on l y  1.6 p e r c e n t   o f  the  t ime. 
predominant d i r e c t i o n s   o f  south and southwest a t   s t a t i o n  2 ,  the  wind speed 

Figure 4-1 i s  a p robab i l i t y   g raph  and shows average  wind speed as 

.8. 4.3 CMJV MINE PLAN - SUMMARY 

Th is   sec t ion   o f   the   repor t   p resents  a sumnary o f   t h e  mine plan 
developed by CMJV f o r   H a t  Creek. The d i s c u s s i o n   o f  mine  developnent i s  

years 16-35. A summary o f  mining and coal  handling  equipment and methods 
broken down in to  pre-product ion,   product ion  years 1-15, and product ion 

i s  also  presented.  Figure 4-2  shows the CMJV arrangement o f   coa l   b lend ing  

can be found i n   t h e  CMJV repor ts ,  
and s t o c k i n g   f a c i l i t y  and general  mine  plan.  Details o f   t h e  CMJV mine  plan 

l. 
J 

431 MINE DEVELOPMENT 

.HI 

1- 

431.1 Pre-Production 

A number o f   p r e - p r o d u c t i o n   o r   c o n s t r u c t i o n   a c t i v i t i e s  will take 
p lace   a t   t he   s i t e   t o   p repare   f o r   coa l   p roduc t i on .  The an t ic ipa ted   t im ing  
o f   t he   ma jo r   ac t i v i t i es   du r ing   t he   pe r iod   p r i o r   t o   coa l   p roduc t i on   a re  
summarized i n  Table 4-5. The a c t i v i t i e s   t h a t   a r e   t h e   m a j o r   p o t e n t i a l  
sources of   dust   are  the  development   o f   access  roads and temporary  construction 
f a c i l i t i e s ,   t h e   c o n s t r u c t i o n  o f  t he  permanent  mine f a c i l i t i e s ,   t o p   s o i l  
s t r i p p i n g   i n   t h e   p i t  and Houth Meadows areas and overburden  removal. The 
r e s u l t s   o f   t h e   f i e l d   s t u d i e s   i n d i c a t e   t h a t   t h e   s t r i p p i n g   o p e r a t i o n s   a r e  

na tu re   o f   t he   t opso i l   ma te r ia l  as ind ica ted  i n   S e c t i o n  4.2. 
po ten t ia l l y   the   g rea tes t   source  o f  f u g i t i v e  dust  because o f   t h e   f r i a b l e  

431.11 Support F a c i l i t i e s  The s i t e   f o r   s u p p o r t   f a c i l i t i e s  will be 
prepared  northeast o f   t h e  open p i t  by c u t t i n g .   f i l l i n g  and l e v e l l i n g  a 
g e n t l y   s l o p i n g   h i l l s i d e  composed o f  g l a c i a l  t i l l  and g l a c i o f l u v i a l   i a n d s  
and gravels  (see  Figure 4-2). An a l t e r n a t i v e  arrangement of   the  suppor t  
f a c i l i t i e s   r e l a t i v e   t o   t h e   c o a l   b l e n d i n g   a r e a   i s   g i v e n   i n   F i g u r e  4-3. 
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PERCENTAGE OF WIND  SPEED PROBIBlLlTY 

BASED  ON  HOURLY WIND DATA FROM 
HAT  CREEK STATIONS No. 2 and No.4 

( 1975 - 1976 ) 

I STATION  No. 4 + // 

CUMULATIVE PERCENTAGE  FREQUENCY OF OCCURRENCE 

BRITISH COLUMBIA HYDRO u1n mwol YITHY(ITY 
FIGURE 4 - 1  

HAT CREEK  FUGITIVE WST EVALUATION 
WIND SPEED PROBABILITY 



L E G E N D  

I COAL  BLENDING  AN7 STOCKING FACILm 
2 LOW GRPSE COAL STOCKPILE 
3 MINE SERVICES AREA 
0' WIND  STATION 
-" CRITICAL WIND DIREiXION 

BRITW COUlMBlA HYDRO AND POWER &UW~?ITY 

HAT CREEK FUGITIVE  DUST EVALUATION 

CMJV ARRANGEMENT OF COAL 
BLENDING AND STOCKING FACILITY 



TABLE 4-5 

Simpl i f ied  Construct ion  Schedule 
Hat   Creek  Pro ject   Min ing  Feasib i l i ty   Repor t  1978 

-5 

-4  

second open p i t  
t h i r d  open p i t  

serv ice  area 

second service  area 

1 

t h i r d  
I 

-3 
r. 

I 

3. 

Q 

-2  

-1 

f i r s t  

second 

open p i t  

service  area 

open p i t  

open p i t  

serv ice  area 

second open p i t  

second open p i t  

developnent d r i l l i n g  
s lope  depressur izat ion 
power supply 

surface  drainage systems 
water, sewer,  and f i r e  

p r o t e c t i o n  
temporary  construction 

f a c i l i t i e s  
lake and s u r f i c i a l s  

dewatering 
cons t ruc t i on   o f  maintenance 

and warehouse f a c i l i t i e s  

complet ion  o f   Hat  and Finney 

s o i l  and overburden  removal 

water  treatment  lagoons 
waste embankment const ruct ion 
admin i s t ra t i on   bu i l d ings  
mine d r y  and miscellaneous 

Creek d i ve rs ion  

by scraper 

f a c i l i t i e s  

overburden and waste  removal 
by shovel 

coal  production 

I 
W 

P 
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HOUTH  MEADOWS 

WASTE  DUMP 

OPEN PIT MINE 

35 YEAR PIT 
OUTLINE - 

WINO n o s  
ROII FR€E MOnTn. 

MAY - QEI 
t m n  - I W ~  

MEDICINE CREEK 
WASTE W M P  M D  WEED K N  e " '" 

WIND ROSES 
BASED ON 1975-7s HWRLY MTA 

HAT CREEK STATION N0.2 

L E G E N D  

1 COAL BLENMVG AND FOCKING FACILITr FIGURE 4-3 
2 LOW GRADE COAL STOu(PIu BRlTiSH COLUMBIA HIWH) AND POmR Wl'HCfIRIpI 
3 MINE SERVICES AREA 
0' WIND  STATlOy HAT CREEK FUGITIVE DUST EVALUATICN 

" CRITICAL WlHD  DIRECTION ALTERUATIVE  ARRANGEMENT OF COAL 
BLENDING AND STOCKING FACILITY 

STATION 



W 

H 

I 

I 

I 
W 

o f f i c e  and admin is t ra t ion   bu i ld ings ,   m ine  changehouse, fue l   s torage and 
dispatch  area,  anci l lary  maintenance and s e r v i c e   f a c i l i t i e s ,  gatehouse and 
s e c u r i t y   c o n t r o l ,  sewage c o l l e c t i o n  and treatment system, f i r e   f i g h t i n g  
equipment, and v e h i c l e  access and parking. 

M i n e   s e r v i c e   f a c i l i t i e s  will inc lude a maintenance  bui lding, 

Roads will be constructed a t  a g rad ien t  5"  o r   l e s s  and will be 
bordered  by  sui tably  constructed  di tches.  Service  roads will be surfaced 
w i th   g rave l  and  average 15 m i n  width. Haul  roads,  located  mainly i n  the 
open p i t .  will be about 30 m wide and surfaced  wi th  burnt  zone mater ia l  

and d i t c h   c o r r i d o r  around the p i t  perimeter will average about 20 m wide 
(baked d e t r i t a l   r o c k s  and burnt   coal   residue)  or   crushed rock. The road 

and be constructed  through g l a c i a l  till and g l a c i o f l u v i a l  gravels. 

F i re   hydrants  will be i n s t a l l e d   i n   t h e  mine  service  area.  coal 
s t o c k p i l e  and blending  area, and the main p i t  conveyor i n c l i n e ,   w i t h  two 
pumper u n i t s   a v a i l a b l e   t o   f i g h t   s p o t   f i r e s  remote  from  the  permanent  water 
supply system. 

Prov is ion has  been made f o r  s u p p l y   o f   s u f f i c i e n t   w a t e r   t o   i r r i g a t e  
approximately 2 ha o f  lawns and landscaped  area  near  support   faci l i t ies.  
To the   sou th   o f   t he  open p i t ,  a reclamation  nursery,  approximately 10  ha i n  
s ize.  will be suppl ied  wi th  water  f rom  the P i t  R im Reservoir. 

431.12 Conve.yor Corr idors Conveyor beds will be cons t ruc ted   in .   g lac ia l  
t i l l s  and anchored in   conc re te  where reauired. About 3 m o f  t he   l eve l  (10 
m) bed surface will support  the  conveyor,  the  remaining  area will cons is t  
o f  a service  road. Conveyor c o r r i d o r s  will v a r y   i n   w i d t h   u p   t o  40 m depending 
on c u t  and fill requirements. The coal  conveyors will be covered. 

431.13 Pre-Str ipp inq and Waste Disposal   Surface  soi l  and overburden 
removal  by scraper will begin i n   t h e  open p i t  and Houth Meadows s t a r t i n g   i n  
Year -3, a f t e r   s i t e   c l e a r i n g   i s  completed. Waste removal  by  shovel will 
begin i n  Year -2 as i nd i ca ted  on Table 4-5. 

meters (BCM) o f   t o p s o i l ,  0.01 m i l l i o n  BCM o f  low-grade  coal, 0.30 m i l l i o n  
BCM o f  bedrock  waste, 0.70 m i l l i o n  BCM o f  coal.  making up a t o t a l   o f   a b o u t  
20 m i l l i o n  BCM o f  waste above bedrock will be excavated  (see  Table  4-6). 

About 10 m i l l i o n  BCM o f   c o n s t r u c t i o n   m a t e r i a l  will be required 

During  pre-production  approximately 0.34 m i l l i o n  bank cubic 

f o r   b u i l d i n g   t h e  Houth Meadows conveyor causeway and  pad, H a t  Creek Val ley 
fill, road  construction, and Houth Meadows embankments. Houth Meadows will 
contain  about 15 m i l l i o n  BCM o f  disposed  waste  by  the end o f  pre-production 

used fo r   cons t ruc t ion  o f  roads, conveyor causeway,  pads and fill. 
(see  Table 4 - 7 ) .  The remaining waste mater ia l ,   about  5.1 m i l l i o n  BCM, i s  

dump areas.  As conveyors come on l i n e ,  waste will be handled  by a combination 
o f  conveyor and waste spreader. Pit development a t  Year -1 i s  t o  a l e v e l  
below  the 850 m e l e v a t i o n   w i t h   t h e   p i t   c o v e r i n g  an area o f  about 105 ha as 
shown i n   F i g u r e  4-4. 

I n i t i a l l y ,  waste will be removed and hauled  by  136  tonne t r u c k   t o  
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TABLE 4-6 

Simpl i f ied  Mater ia ls   Handl ing  Schedule 

(BCM x l o 6 )  

D e s t i n a t i o n  Pre-Production Yrs.1-15  Yrs.16-35 Tota l  
~~ 

Thermal P lan t   ( coa l  ) 0.70 102.24 131.38 234.32 

Low-grade  coal  stockpi le 0.01 4.70 4.26 8.96 

Houth Meadows waste dump 15.22 182.08 94.26 201.56 

Medicine  Creek  waste dump 0.00 0.00 139.55 139.55 

Other * 5.13 4.76 2.00 11.89 
- 

Total  21.06 293.78 371.45  686.28 

i nc ludes   cons t ruc t i on   ma te r ia l  used f o r  conveyor causeway  and 
pads, road  construct ion,  and fill. 
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TABLE 4-7 

Simplified  Production  Schedule (BCM x l o 6 )  

Material Pre-Prod. Yrs. 1-15 Yrs. 16-35 Total 

1 

I I  

Coal 

Low-grade coal 

Bedrock waste 

Waste above bedrock 
Pervious  materials 
Impervious materials 
Hard pan/consolidated 
Burnt zone 
Surface  soil 

t i  

0.70 

0.01 

0.30 

11.70 

11 0.00 
7.43 

0.58 
0.34 

102.24 

4.70 

40.42 

102.84 
29.14 

6.44 
7.40 

0.60 

131.38 

4.26 

120.43 

29.47 
68.46 

14.60 
2.35 
0.50 

234.32 

8.96 

161.15 

183.00 
66.04 
22.00 
9.37 
1.44 

Sub-total 20.05 - 
Grand Total 21.06 

146.42 

293.78 

115.38 

371.45 

281.85 

686.28 
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years. 0.26 m i l l i o n  BCM i s  removed i n  Year -3. The a u a n t i j v   o f  !oosoil 
O f  the 0.34 m i l l i o n  BCM o f   t o p s o i l  removed dur in   the  re-product ion 

u n t i l  Year 20 and a t  0.03 m i l l i o n  BCM from Year  20 t o  Year 30 when t o p s o i l  
i t r i p p e d   d u r i n g  subsequent  years i s  even ly   d i s t r i bu ted  a t  0:04 m i l i i o n  BCM 

s t r i p p i n g  i s  comple ted .   Th is   d is t r ibu t ion   o f   topso i l  removal i n  time 
ind i ca tes   t ha t   cons ide rab ly  more e f f o r t  will have t o  be expended i n  Year -3 
to   con t ro l   dus t   genera ted   f rom  the   topso i l  removal  oper'ation  than i n  
o t h e r   y e a r   o f   t h e   m i n e   l i f e .  

431.2 Production Years  1-15 

As shown i n   F i g u r e  4-4, the open p i t  will be s i g n i f i c a n t l y  

any 

developed 

an  area o f  about 327 ha and be developed i n  depth  below  the 805 m elevat ion.  
i n   a r e a l   e x t e n t  between  Year  -1  and  Year 5 a t  which  time  the p i t  will cover 

Dur ing  the  ten  year  per iod between  Years 5 t o  15, t h e   p i t  will be expanded 

o f  the p i t  a t  year 15 will be about 506 ha. 
areal   extent   by 179 ha and i n  depth  to   the 730 m elevat ion.  The to ta l   a rea  

The p roduc t i on   o f   coa l   t ha t  i s  de l i vered   to   the   p lan t   bu i lds  up 
about 3 m i l l i o n  tonnes i n  Year 1 t o  about 11.3 m i l l i o n  tonnes i n  Year 5 
a f t e r  which  t ime  the  product ion  rate  dur ing Years 6 t o  15 v a r i e s   o n l y  
s l i g h t l y  (11.32 t o  11.4 m i l l i o n  tonnes  per  year). 

Table 4-6 shows t h a t   d u r i n g   t h e   f i r s t  15 years o f  mine  operation, 
product ion i s  est imated  to  be about 1OZ.2 m i l l i o n  BCM o f   c o a l ,  14.7 m i l l i o n  
BCM o f  waste  above  bedrock. The l a t t e r   i n c l u d e s  0.6 m i l l i o n  BCM o f   t o p s o i l  
removed a t  r e g u l a r   r a t e   o f  0.04 m i l l i o n  BCM per  year as noted  previously. 

During Years  1-15, the  Houth Meadows waste dump will receive an 
estimated 182 m i l l i o n  BCM as shown  on Table 4-7. About 4.76 m i l l i o n  BCM o f  
waste  mater ia l  will be used f o r   c o n s t r u c t i o n  purposes  during  this  period. 

431.3 Production Years  16-35 

to ta l   a rea  o f  606 ha  as shown i n   F i g u r e  4-4  and will be developed i n  depth 
t o  an e leva t i on   o f   abou t  640 m. The f i na l   su r face   pe r ime te r   i s   ac tua l l y  
reached i n  Year 25 and the f ina l  depth  reached i n  Year 32.  The incremental 
s i z e   o f   t h e   p i t   a r e a   a t  Year 35  compared t o  Year 15 i s  100 ha. Dur ing   th is  
pe r iod ,   t he   f o l l ow ing   quan t i t i es  will be produced  (see  Table  4-6): 131.4 
m i l l i o n  BCM o f   c o a l ,  4.7 m i l l i o n  BCM o f  low  grade  coal, 120.4 m i l l i o n  BCM 
o f  bedrock  waste and 115.4 BCM o f  waste above bedrock o f  which 0.5 m i l l i o n  
BCM i s   t o p s o i l .   I n   a d d i t i o n  94.6 m i l l i o n  BCM o f  waste  material will be 
d i s p o s e d   o f   i n   t h e  Houth Meadows  dump area and 139.6 m i l l i o n  BCM to   t he  
Medicine Creek  waste dump as noted i n  Table 4-7.  Oumping waste  material i n  

account   for  about 2 m i l l i o n  BCM dur ing   the  period  from Year 15 t o  Year 35. 
t h e   l a t t e r  waste dump begins i n  Year 16. Construct ion requirements will 

During  the Years  16-35, t h e   p i t  will be developed to   cover  a 
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432 EXTRACTION METHODS 

Coal  and waste will occasional ly  be blasted  or  dozer  r ipped as 

d iese l -e lec t r i c   t rucks .  The t rucks   de l i ve r   t he   ma te r ia l  t o  one o f   t h r e e  
required  before  excavat ion by e lec t r i c   shove ls  and loading  onto  rear dump 

i n - p i t   t r a n s f e r   p o i n t s   f o r   d e l i v e r y   o u t   o f   t h e   p i t   i n  one of   three  conveyors 
t o  a surface  interchange. Coal o f   s u f f i c i e n t   q u a l i t y  will be d i rec ted   t o  
a c rush ing   p lan t  (where i t  i s  reduced i n  nominal  size  from 200 mm t o  50 mm) 
from where i t  i s  conveyed t o  a s tockp i le   b lend ing  area. The coal i s  loaded- 
o u t  and blended  by  the  windrow method. 

i t  i s  sen t   to  a crusher,  sized and transported  by  t ruck t o  a separate 
Low-grade coal  will be conveyed t o  a small  surge p i l e   f r o m  where 

will be conveyed t o   e i t h e r   t h e  Houth Meadows or   Medic ine Creek disposal  
s tockp i l e   f o r   poss ib le   f u tu re  use.  Waste materials  excavated  from  the p i t  

area as descr ibed  previously.  

The mine  plan  permits  experience  to be ga ined   w i th   s lope   s tab i l i t y  
and p i t  d e s i g n   a l t e r a t i o n s   b e f o r e   t h e   p i t   g e t s   t o o  deep. This  experience 

m in ing   reduce   t he   poss ib i l i t y   o f   s l ope   f a i l u re .  
a long  w i th   the  development o f   f l a t t e r   p i t  s lopes  dur ing  the  ear ly   year   o f  

433 M I N I N G  EQUIPMENT 

b u i l d  up.  The r i n c i p a l   u n i t s   o f  equipment  are  outl ined i n  Table 4-8. 
As mining  progresses,  the  inventory  of  mining  equipment will 

The list i s  a p p l i c a b l e   t o  Year 17, one o f   seve ra l  peak production  years. 
Addi t ional   mine  f leet   requi rements have  been.included t o  accommodate pe r iod i c  
increases in  generat ing  stat lon-coal   product lon  requirements.  A capacl ty  
f a c t o r   f o r   t h e   g e n e r a t i n g   s t a t i o n   o f  85% f o r   p e r i o d s   o f   t i m e   u p   t o   f i v e  
months was used  as the   bas is   fo r   f lee t   requ i rements  (CMJV, 1978). 

434 COAL  BLENDING 

Because o f   t h e  wide v a r i a t i o n   i n   c o a l   q u a l i t y  from  less  than 4000 
BTU/lb t o  about 10 000 BTU/lb i n  the H a t  Creek No, 1 deposi t ,   the coal  will 
have t o  be blended t o  ensure some consistency i n  the   qua l i t y   o f   coa l   de l i ve red  
to  the  thermal  p lant .  The ta rge t   ave rage   co lo r i f i c   va lue   i s   es t ima ted   t o  
be about 7327 BTU/lb (d ry   bas is )  and ranging from 7000 BTU/lb t o  7800 
BTU/lb. 

O f  the two  methods for  b lending  coal ,  windrow and chevron,  the 
windrow  method was recommended from  equipment cos t  and ef fect iveness 
po in ts   o f   v i ew  and  because dust ing was cons ide red   l ess   o f  a problem. 

b r o u g h t   o u t   o f   t h e   p i t  and d i rec ted  by  conveyor t o  one o f   t h ree   b lend ing  
areas  termed as fo l lows:  

The run-of-mine  coal  from  the  various  mining  areas  would be 
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Summary o f  Mining Equipment 
End o f  Year 17 

Hat Creek Project Mining Feasibi l i ty  Report 1978 

I tem Number 

Shovels 16.8 m3 bucket  capacity 
Trucks  109-tonne 

136-tonne 
32-tonne 

Scrapers 24 LCM 
Graders 
Dozers track 

wheeled 

Front-end loaders 11.5 m3 3 
5.4 m 
1.5 m3 

. .  

Dri l l s  - Auger, Rotary, Rotary Percussion 
Blasting Truck 
Compactors 
Gradall 
Backhoe 1 m 

Water Wagon 
Mobile crusher 
Mobile cranes 5 t o  90 tonne 
Mobile service  vehicles 
Light  vehicles 
Truck unloading s ta t ions 
Crawler mounted waste spreaders 
Rail mounted stackers 
Bridge  type bucketwheel reclaimers 

3 

Mine conve ors  
Coal t rans  f e r  conveyors  in preparation  area 
Overland coal  conveyors to  generating  plant 

Waste conveyors 
Low-grade coal t ransfer  conveyors 

7 

18 
9 

10 

6 
6 

17 
2 
2 
3 
3 

3 
1 
4 
1 
1 

3 
1 

6 
21 

130 
2 

2 
2 
2 

Lenqth 

2490 m 
3290 m 
4000 m 

15  500 m 
355 m 
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- average-grade  stockpiles; 

- high-grade  stockpi les;  

- emergency s tockpi les,  

and the emergency s t o c k p i l e  used to   receive  e i ther   average  or   h i -grade 
Two q u a l i t i e s   o f  coal  could be depos i ted   separa te ly   in   the  above loca t i ons ,  

depending on the p a r t i c u l a r  needs a t  any p o i n t   i n  time. 

each,  one fo r   t he   depos i t i on   o f   ma te r ia l  and the  o ther   for   rec lamat ion.  
The average-grade p i les  conta in   about  280 000 tonnes o f   c o a l ,   o r  one week's 
production. The h igh-grade  p i les  are  des ignated  to   receive  on ly   low  su lphur  
high-grade  coal. Each o f  these  would  contain  about  135 000 tonnes o f  high- 
grade  coal,  or  one-half week's  mine  production. Each p i l e  will average 
about 17 m high and 48 m wide. The avera  e-grade  coal i l e  will be about 
520 m long  wh i le   the   h igh   g rade  p i les  wil 4 each be abou 1 250 m long. 

The average and high-grade  blending  areas  consist o f  two stockp i l es  

overland  conveyor i n  the  proport ions  required t o  achieve  the  desired  coal 
qual i ty. 

When required,  the  material  from  both systems i s  mixed on the 

the  other  blending  areas be unable  to  take  addi t ional   coal .  The capaci ty  
The emergency blending  area i s   a v a i l a b l e   t o   r e c e i v e   c o a l   s h o u l d  

o f  t h i s   p i l e   i s   a b o u t  280 000 tonnes o f  coal. 

normal  operation, one stacker  would be i n   f u l l   t i m e  use a t   t h e  average- 
Two stackers have been prov ided  in   the  b lending area.  During 

grade  blending  pi le.  The second stacker  would be i n   o p e r a t i o n  from  time t o  
t ime  to   s tockpi le   h igh-qual i ty ,   low-sulphur   coal .  

operat ion,  one i n  the  average-grade  areas and the   o ther   in   the   h igh-grade 
and  emergency  areas. 

Similarly, two reclaimers have  been recommended f o r  the  blending 

435 DUST SOURCES 

During  the  pre-production  period  the  major  dust  sources  include 
c o n s t r u c t i o n   a c t i v i t i e s  such  as the  development o f  access  roads,  construction 
f a c i l i t i e s  and permanent  mine f a c i l i t i e s ,   t o p s o i l   s t r i p p i n g ,  and overburden 
removal. The operat ions  wi th   the  greatest   potent ia l   for   generat ing  dust  
dur ing  the  product ion  per iod  inc lude:  

- movement o f   coa l   hau le rs  and waste  haulers  along  the  haul 

- movement o f   v e h i c l e s  a  ong p i t  access  roads;, - t h e   s t r i p p i n g   o f   s u r f i c i a l   m a t e r i a l s  and removal o f  overburden 

roads w i th in   t he  open it; ! 
using  scrapers,  trucks and shovels; 
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- blending and rec la im ing   o f   coa l   i n   t he   coa l   s tockp i l e  

- wind  erosion  of  unreclaimed  land and s t o c k p i l e s   o f   c o a l .  
reclaim  area; 

dus t   inc lude  the   fo l low ing :  
Other  operat ions  that  may con t r i bu te  to  a l e s s e r   e x t e n t   t o   f u g i t i v e  

- d r i l l i n g  and b l a s t i n g  o f  overburden and coal; - the  removal o f   c o a l  and waste material  by  shovel and loading 

- the dumping o f   c o a l  and waste  rock a t  the  out-of-pit   conveyor 

- the  maintenance o f  roads  using  graders; - dusting  from  waste  material and coal   being  t ransported  out 

o n t o   t r u c k s   f o r   t r a n s f e r   t o   t h e  dumping s ta t i on ;  

t rans fe r   po in ts ;  

o f   t h e   p i t  by  conveyor. 

4.4 COMPARISON OF ERT BASIS WITH CMJV BASIS 

between the  mine  plan and assumptions fo r   t he  ERT c a l c u l a t i o n s   ( o u t l i n e d   i n  
Sect ion Two) and the  updated CMJV mine  p lan   (ou t l ined   in   Sec t ion  4.3) as 
we l l  as  the  background  data now avai lab le  (see  Sect ion 4.2).  The imp l i ca t i ons  
o f  these  d i f ferences on t h e   f u g i t i v e   d u s t   e s t i m a t e s   a t   H a t  Creek a r e   a l s o  
discussed.  This  discussion i s  based on year  35 o f   t h e  mine  only,  since ERT 
d i d   t h e i r   c a l c u l a t i o n s   o n l y   f o r  one comparable  year. 

Th i s   sec t i on   o f   t he   repo r t   b r i e f l y   p resen ts   t he   d i f f e rences  

441 MINE PLAN 

A comparison o f   t h e  mine  plan a t  Year  2017-2018 on which ERT 

4-2) i nd i ca tes   t ha t   t he  mine  plans  are ve ry   s im i l a r .  The on ly  d i f f e rences  
based t h e i r   c a l c u l a t i o n s  (Figure  2-1) and the CMJV plan a t  Year 35 (Figure 

o f   no te   f rom a dus t   po in t   o f   v i ew   a re   t he   e l im ina t i on   o f   t he   sma l l   no r th  
v a l l e y  dump by  the CMJV mine  plan and the moving o f  the  low  grade  coal 
s tockp i le   f rom an area   jus t   nor th   o f   the   Med ic ine  Creek dump (see  Figure 
2-1) t o  an area   ad jacent   to   the   p i t  and j u s t   e a s t   o f   t h e  Houth Meadows  dump 
i n  the CMJV mine  plan  (see  Figure  4-2). The area of   the  low  grade  s tockpi le  
has a l so  been reduced i n   s i z e   i n   t h e  CMJV plan. From  an o v e r a l l   p o t e n t i a l  
dust   generat ion  po int   o f   v iew  there i s  n o t  much d i f f e r e n c e  between the two 
plans. 

442 EMMISSION SOURCES 

r e s u l t s  o f  the  bulk sample  program and other  background studies, assumed 
that  the  major  emission  sources  would be the waste dumps, the open p i t ,  

As noted i n   t h e i r   r e p o r t ,  ERT, no t   hav ing   t he   bene f i t   o f   t he  
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the low grade  stockpile  area and the blending  area.  Table 2-3 gives ERT's 
estimates  of dus t  emissions,  after dust control has been taken into  account, 

areas. The largest  contribution  to  fugitive dust was determined by ERT t o  
for the various d u s t  producing activit ies  identified  in the various  source 

be wind erosion  and the largest  source would be the waste dumps since they 
present  the  largest  surface  area of sources prone to wind erosion. 

Information on the nature of the waste materials  obtained from 

waste dumps t o  t e fugitive dust levels. As noted in  Section 4.2, the 
the bulk sample rogram would s ignif icant ly  reduce the  contribution of the 

waste materials have a high clay  content  giving them  good moisture  retention 
properties  while  in  addition  there i s  a tendency of  the  clayey  sandstone 
and bentonitic  materials t o  form a hard crust .  These properties  will 
effectively  eliminate  the waste dumps as  sources of fugitive  dust  emissions. 

K 

443 MODEL LIMITATIONS 

There are two main limitations  in the ERT model tha t   resu l t  i n  
over-estimates of  fugitive  dust  levels. The ERT model does n o t  account for 
the  fact  that  for  the  year on which the calculations were based, the 
mining operations  occur a t  a substantial depth below groundlevel. The - 
model assumes that  emissions  (such  as  in-pit h a u l  road d u s t i n g )  occur a t  
groundlevel and  makes no attempt t o  estimate  reduction  in the contribution 
of  in-pit  emission  sources  to downwind fugitive  dust  levels. Beyond about 
Year 5,  the depth of the mine will  significantly  reduce the e f fec t  of in- 
p i t  emissions. 

A second significant  l imitation of the ERT model i s  the lack of 
a f a l l  o u t  function. The model assumes t h a t  the  particulates  are  distributed 

downwind suspended particulate  levels.  Since  the TSP level i s  inversely 
in the f i r s t  10 m above groundlevel and uses a Gaussian model to  calculate 

proportional t o  wind speed in  the Gaussian model, the model, without a f a l l  
out  function,  predicts  concentrations t o  approach i n f i n i t y   a t  wind speeds 

maximum TSP concentrations  are  not  predicted t o  occur for low wind speeds. 
less  than 3.6 km/hr (PEDCo, 1978). When a model includes a f a l l  o u t  function, 

As a resu l t  of the lack of a f a l l  o u t  function i n  the ERT model, the worse 
TSP episodes  resulting from the Hat Creek mining  operation  are  predicted t o  
occur a t  2.8 km/hr (1.7 mph) ,  as noted  in  Section Two. A velocity of 2.8 
km/hr is  only  slightly  higher than the range  of calm conditions (0-2 km/hr)  
defined by B.C. Hydro for the Hat  Creek wind data. The prediction o f  TSP 
violations by ERT fo r  very low wind speeds,  contradicts  experience  elsewhere 

reported  for windy periods. 
(see  Section Three) where dusty  conditions and fugitive dus t  problems are  
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4.5 RECOMMENDED FUGITIVE DUST CONTROL MEASURES 
FOR HAT CREEK 

Based on t h e   r e s u l t s   o f   t h e   s u r v e y   o f   f u g i t i v e   d u s t   l e v e l s  around 
a number o f   o p e r a t i n g  mines and o f  the  experiences and c o n t r o l  measures 
inst i tu ted  a t   severa l   large  coal   s tockpi le   areas  (see  Sect ion  Three) ,  a 
number o f   s p e c i f i c   d u s t   c o n t r o l  measures app l icab le   to   the   Hat  Creek 
s i t u a t i o n  have  been i d e n t i f i e d .  These  measures a re   ou t l i ned  below f o r   t h e  
pre-product ion  per iod and f o r  the  production  years. 

An a n a l y s i s   o f   t h e   a n t i c i p a t e d   f u g i t i v e   l e v e l s ,   a f t e r   t h e   e f f e c t s  
o f   d u s t   c o n t r o l  measures are  accounted  for, i s  given i n  Sect ion 4.6. 

PRE-PRODUCTION PERIOD 

During  the  period  from Year -5 t o  Year -1, the  operat ion  that  has 

as  discussed i n   S e c t i o n  4.3. Most o f   t h e   t o p s o i l  removal  takes  place i n  
the   g rea tes t   po ten t i a l   f o r   genera t i ng   dus t   i s   t he   t opso i l   s t r i pp ing   ope ra t i on  

Year -3 (260 000 BCM) when the p i t  i s  i n i t i a l l y  opened up. Other  minor 
sources o f   d u s t   d u r i n g   t h i s   p e r i o d   i n c l u d e :   t h e  development o f  access 

f a c i l i t i e s  and services,  and the  development o f   t h e   f i r s t  haul  roads. 
roads and t e m p o r a r y   c o n s t r u c t i o n   f a c i l i t i e s ,   c o n s t r u c t i o n   o f   t h e  mine 

per iod   inc lude  the   fo l low ing :  
Recommended p rac t i ces  and measures t o   c o n t r o l   d u s t   d u r i n g   t h i s  

as much as i s  pract ica l ly   poss ib le ,   t rees  around  the  act ive 
working  area  should be l e f t   i n t a c t .  I f  these   a re   su f f i c i en t l y  
dense, they will e f f e c t i v e l y  cause  near-source  deposit ion  of  dust 

g iven   to   the   e f fec t i veness  and p r a c t i c a l i t y   o f  minimum  advance 
par t ic les  re leased  a t   groundlevel .   Considerat ion  should  a lso be 

c l e a r i n g   i n   t h e   p i t   a r e a  (i.e. c l e a r i n g   o f   v e g e t a t i o n   o n l y   s l i g h t l y  
i n  advance o f   t h e   s t r i p p i n g   o p e r a t i o n ) ;  

as f a r  as i s   p r a c t i c a l ,  minimum  advance s t r ipp ing   shou ld  be used 

pract ical   to  the  overburden  excavat ion  operat ion . This will 
(i .e .   the  topsoi l   s t r ipp ing  operat ion  should s t a  as c lose  as 

ope ra t i ons ,   pa r t i cu la r l y   w i th   rega rd   t o   f r i ab le   ma te r ia l s ;  
reduce  the  area exposed t o  wind  erosion i n  advance o f  excavation 

during  t imes o f   d r y ,  windy  weather,  the  area  stripped  should be 
sprayed w i th   water   to   con t ro l   dus t   genera t ion  a t  source. Water 
spraying i s  no rma l l y   no t   p rac t i ced   i n   con junc t i on   w i th   so i l  
s t r ipp ing   opera t ions ,  however, i t  i s  recomnended i n   t h i s  case 
because o f  t h e   f r i a b l e   n a t u r e   o f   t h e   t o p s o i l   m a t e r i a l ;  

sprayed w i t h  water as requi red  dur ing  the  f rost   f ree  per iod  to  
service  roads (temporary and permanent) and haul  roads  should be 

contro l   haul  road  dusting.  Experience a t  Mine 8C2 (see Sect ion 

3 
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Three)  indicates haul road d u s t i n g  i s  much less of a problem 
during  the  winter months. Spraying of waste oi l  on these roads 
d u r i n g  t h i s  period  should be practiced  if  winter haul road dusting 
proves t o  be a problem a t  Hat Creek; 

- surface binding  agents  should be sprayed on those  surfaces  (such 
as  the edge of the  stripped  area) t h a t  will remain exposed for 

reduce  turbulence  effect; 
long periods of time. Such surfaces should also be contoured to  

snow fence (50% porosity 3 mounted i n  sections on skids  as a wind 
screen on the windward side of the  stripping  operations with 

stripping  operations t o  the IR 1) .  These screens  should be 
respect t o  the c r i t i ca l  wind direction (winds blowing from the 

higher than  the  scrapers and other equipment used i n  the stripping 
operations and will  effectively  screen  the  operation and reduce 
dust  emissions. The  need for  this  dust  control measure can be 
evaluated  as  experience i s  gained w i t h  actual  stripping  operations 
in  the  field. 

- consideration should be iven to  the  use of a portable porous 

452 PRODUCTION YEARS 

f a c i l i t i e s  and developments such as haul roads and waste dumps will be 
During the production Y e a s  1 t o  35, the mine and associated 

proyressively expanded as  indicated i n  Figure 4-4. Progressive  reclamation 
will be practiced  as noted in  Section 4.3 and outlined  in  detail in the 
CMJV reports. Based on the  results of  the mine surveys, i t  has been 
concluded t h a t  the ac t iv i t i e s  t h a t  occur  within  the open p i t  will n o t  be a 
major source o f  dust  (see  Section 4.6), and t h a t  the  source w i t h  the 
greatest  potential  for  dust  generation is  the  blending  area. The waste 
dumps are  considered t o  be minor sources of dust  only based on the  nature 
of the  materials  (see  Section 4 . 2 ) .  

Recommended design  features and specific  dust  control measures 

- exposed surfaces  subject t o  wind erosion, such as  the edges of 
the  stripping  operation,  or  the  edges of the P i t ,  should be 
contoured,  sprayed w i t h  surface  binders and possibly seeded i f  
they are t o  remain inactive  for long periods of time; 

- because of the  proximity of  the  blending  area to IRIS an arrangement 
similar t o  t h a t  shown i n  Figure 4-3 i s  preferred t o  that  given i n  
Figure 4-2 from an a i r  q u a l i t y  point of view; 

- using  waste materials  excavated from the p i t ,  a dike should be 
bui l t  on the  southwest  face of the  blending  area t o  a height 2 t o  

will  ensure t h a t  the  blending  area  will be i n  the lee of critical 
3 m above the  height of the  coal  piles  (see  Figure 4-51. T h i s  

for  the  production  period  are  outlined below: 
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winds  blowing  from  the  piles  toward IR1 and hence will reduce 
wind  eros ion  o f   the  p i les.  Grass  and trees  should be planted on 
t h e   d i k e   t o  enhance the   e f fec t   o f   p ro tec t i ng   t he   b lend ing  area. 
The he igh t   o f   t h i s   cove r   shou ld  be graduated  from  the  bottom t o  
the   t op   w i th   t he   t a l l e r   spec ies   ocu r r i ng   h ighe r  on the   d ike  t o  

Although the vege ta t i ve  cover i s   n o t  an absolute necess i t y   t o  
he lp l i f t  the wind and f u r t h e r  reduce turbulence e f fec ts .  

c rea t i ng   t he   des i red   e f fec t ,  i t  will increase  the  ef fect iveness 
o f   t h e   d i k e   i n   c o n t r o l l i n g  wind  erosion  under  low  probabil i ty, 
high  wind  episodes; 

t he   o r i en ta t i on   o f   t he   coa l   p i l es   i n   t he   b lend ing   a rea   shou ld  be 
along a nor thwest-southeast   i ine o f  d i r e c t i o n  as-shown i n   F i g u r  
4-5. T h i s   o r i e n t a t i o n   r e s p e c t s   t h e   s e n s i t i v i t i e s   o f  two c r i t i c  
wind d i rec t i ons   (1 )   f rom  the   p i l es   t o   t he   m in tenance /se rv i ce  
area  located a few hundred  meters f rom the  blending  area and (2 
from t h e   p i l e s   t o  IR1, about 1.0 km from  the  blending area. 

minimum projected  area o f   t h e  p i l e s  and e s s e n t i a l l y  blow along 
Southeast  winds  blowing to   the  maintenance  area will see the 

t h e   l e n g t h   o f   t h e   p i l e s   w h i c h   i s   t h e   p r e f e r r e d   o r i e n t a t i o n  from 
w ind   e ros ion   po in t ,o f  view. Because the  blending  area i s  c u t  
i n t o  a h i l l  and protected by  a d i ke  on the  southwest  side,  the 
p r e f e r r e d   p i l e   o r i e n t a t i o n   s h o u l d   n o t  be requ i red   to   p rov ide  
p r o t e c t i o n   f o r   p i l e   e r o s i o n   f o r  winds  blowing  f rom  the  p i les 
toward  IR1 ; 

'e 
a' 

l i  

develop  the two work ing   p i les  o f  the  b lending  area  c losest  to  the 
d i k e   ( w i t h   t h e  first p i l e   b e i n g  about 25 m from i t ) .   P i l e  end 

deve lop ing   subsequent   p i les   s l igh t ly   shor te r  i n  length;  
tu rbu lence  e f fec ts  and  enhanced wind  erosion  can be reduced  by 

contour  those  port ions o f   t he   b lend ing   a rea   p i l es   t ha t   a re   t o  
remain i n a c t i v e   f o r   p e r i o d s   o f   t i m e  and apply  surface  binding 
agents; 

leave as  many t rees  as possible  around  the  s i te and i n   p a r t i c u l a r  
on the h i l l   i n t o  which  the  blending  area i s  c u t   i n   o r d e r  t o  
enhance the  development o f  a c l a i m   r e g i o n   i n   t h e  wake o f  the  face 
o f   t h e   c u t .  In addi t ion,   t rees  should be l e f t   i n t a c t  (as i s  

advantage o f  any natural   turbulence  created  that   could  reduce 
p r a c t i c a l )   i n   t h e   a r e a  between the  blending  area and IR1 t o  take 

dus t   leve ls ;  

spray  haul  roads  with  water  during  the f r o s t  f ree  per iods and 
waste o i l  as  required,  dur ing  the  f rozen  per iod;  

use a te lescopic  shute and sensing  system on the  s tacker   to  
maintain a minimum f r e e - f a l l   d i s t a n c e   t o   t h e   p i l e s ;  

spray  the  coal   p i les wi th  water  during  the f r o s t  f r e e  per iod by 
means o f  a ser ies   o f   f i xed ,   s tand mounted spray ing  s ta t ions 
connected t o  a dedicated  main  system and automat ica l ly   cont ro l led.  
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Such a system would be activated as required  acc0rding.to.a 
preset  timetable. Because  of the  wetness of the p i t .  i t  i s  
anticipated t h a t  freeze  binding of the  blending  area  piles  will 
occur dur ing  the  winter. 

In addition t o  the above points, i t   i s   a l s o  important t o  make a 

This point was very  strongly emphasized by personnel a t  stockpile s i t e  S3. 
firm company  commitment t o  dust  control if  dust  control i s  t o  be successful. 

4.6 ANTICIPATED DUST LEVELS AT HAT CREEK 

This  Section of the  report presents the  basis  for and estimations 
of  dust  levels a t  Hat Creek for the  pre-production and production  periods. 

461 PRE-PRODUCTION PERIOD 

material has the  greatest  potential  for  causing  dust  emissions  during  the 
pre-production  period. Of the 340 000 BCM of topsoil  material removed 
between Year -3  and Year 1 ,  an estimated 260 000 BCM will be  removed in 
Year - 3  as noted previously, making the  frost   free period of  Year -3 a 
potentially  dusty  period. 

As indicated i n  Section 4-3, the  stripping of the  friable topsoi 

Based on the  experiences  gained through the bulk sample program 
where dusting was localized t o  the  trench  except  during dry, windy periods; 
on the  success of aerodynamic control  factors  in  providing  effective  protection 
for dust producing operations  (see  Section 3 . 3 ) ;  on the  dedicated use of 

operations  during  this  pre-production  period  (see  Section 4 . 5 ) ;  and on the 
specific schemes t o  control  dust d u r i n g  the  topsoil  stripping and other 

planning of operations with dust  control in mind (i.e. minimum advance 
stripping as noted in Section 4 .5 ) ,  i t  i s  concluded t h a t  dust  levels can be 

violations of the  provinces TSP regulations  except perhaps d u r i n g  h i g h  wind 
controlled  during  the  pre-production  period so t h a t  there  will be  no 

o f  the time (see Table 4-4). 
episodes which are  estimated t o  occur  for a maximum of 0.3 t o  1.0  percent 

Given the  results of the mine surveys i n  which TSP regulations 
were  met within 1 km of several  large  operating  strip mining operations 
(see  Section 325)  i n  addition t o  the above discussion, i t   i s  estimated t h a t  
the  daily and annual TSP objectives  will be  met within abou t  0.25 km of the 

during Year -3 ,  the above estimates would be conservatively doubled t o  0.5 
stripping  operations. Because of  the  concentration of s t r ipping  act ivi t ies  

km for Year -3.  Violations of TSP regulations should no t  occur dur ing  the 
pre-production  period  except  perhaps under low probability, h i g h  wind, ( 20 
km/hr )  episodes of several  hours duration. 
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462 PRODUCTION PERIOD 

During  the 
a c t i v i t i e s   t h a t  will 

product ion  years  o f   the  Hat  Creek mine  the  pr incipal  

blending  operations  (see  Section 4.3). O f  p a r t i c u l a r  concern  dur ing  th is  
per iod   a re   the   dus t   leve ls  on the  Indian  Reservat ion (IRl), located  about 1 
km t o   t h e   n o r t h   o f   t h e  mine  boundaries  (see  Figure  4-3).  result ing  from  the 
mining  operations.  Estimates o f   d u s t   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 s   a r e  
developed  below based on a comparison w i th   t he   su rvey   resu l t s  and  on s i t e  
spec i f i c   in fo rmat ion   ava i lab le .  

generate  dust  are  re lated t o  the  mining and coal 

462.1 Comparison w i t h  Mines  Surveyed 

surveyed i s  presented i n  Table 3-18.  The average  annual  production  rate 
A summary comparison o f   t h e   H a t  Creek mining  operat ion  wi th  those 

for   the  Hat  Creek  mine i s  about   10   mi l l ion   tonnes   over   the   l i fe t ime  o f   the  
mine. O f  t he  mines  surveyed, one was larger  than  Hat Creek  (mine W1 - 12.1 
m i l l i on   t onnes lyea r ) ,  one was about  the same s i ze  (mine M3 - 9.4 m i l l i o n  
tonnes/year) ,   whi le  the  other  s ix were smaller  than  the  proposed  Hat Creek 
operation  (see  Table  3-18).  In  terms o f  equipment  used a comparison i s  
made i n  Table  3-18 on the  basis  of  major  mining  equipment and haul ing 
equipment  used f o r  each  mine. The Hat Creek operation  would use  about  the 

q u a n t i t y   o f  u n i t s   o f  haul ing equipment a t  Hat Creek would be 27 which 
same number o f   ma jo r  pieces o f  mining equipment  as the  mines surveyed. The 

compares t0 .a   range   o f  12 t o  36 h a u l i n g   u n i t s   f o r   t h e   f i v e   l a r g e s t  mines 
surveyed. As noted i n  Table 3-18, most o f   t h e  mines  surveyed  were s t r i p  
min ing  operat ions  whi le   the proposed  Hat Creek mine i s  a  deep  open p i t  
operation. 

The  summary o f   t h e   H a t  Creek mine  development  presented i n   S e c t i o n  
4.3 i nd i ca tes   t he   rap id  development o f   t h e  mine  from  105 ha i n   a r e a l   e x t e n t  
and  a p i t   e l e v a t i o n   o f   a b o u t  850 m i n  Year -1. t o  a p i t   s i z e   o f   a b o u t  327 
ha  and  a depth  to   less  than 805 m i n   e l e v a t i o n  by  Year 5. (See Figure 
4-4). As a resu l t   the   min ing   opera t ions  and  hence the  dust  generation 
a c t i v i t i e s   a s s o c i a t e d   w i t h   m i n i n g  will be a t  a substantial  depth  below 
groundlevel beyond about Year 5. Because o f   t h e   e f f e c t   t h e  deep p i t  will 
have on reducing  the amount o f  dust   generated  in-p i t  f rom being  transported 
downwind,  and  due to   t he  wetness o f  t h e   p i t ,  it i s  reasonable  to assume 
t h a t   f u g i t i v e   d u s t   l e v e l s   r e s u l t i n g  from the  Hat Creek operat ion will be 
in f luenced more  by  emissions r e s u l t i n g  from the  coal  handling and blending 
operations  than  by  emissions  from  the  actual  coal  mining  operation.  This 
conclusion i s  c o n s i s t e n t   w i t h   t h e   f a c t   t h a t   t h e   l o c a t i o n   o f   t h e  high-volume 
samplers a t  the  mines  surveyed,  (as  approved  by  regulatory  agencies)  were 

because these areas were d u s t i e r  than  the mines  (see  Section 3-2  and Table 
l a r g e l y  i n   t h e  reg ion   o f  the  coal storage and load-out  areas presumably 

3-18). 

The presence o f   t h e   l a r g e  waste dumps adjacent   to   the open p i t   a t  
Hat  Creek to   d ispose  o f   the  mater ia ls   excavated  f rom  the  p i t ,  does n o t  
change the above conclusions  since  these dump areas will not   con t r ibu te  
s i g n i f i c a n t l y  t o  the suspended pa r t i cu la te   l eve l s .  As discussed i n  Section 
4.2 the waste ma te r ia l s  have  a  tendency t o  form a sur face   c rus t  upon 
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weathering  while i n  a d d i t i o n  they  exhibit  substantial  water  retention 
properties. 

area  received a comparable amount of  precipitation t o  the mines in Montana 
for  which data was available,  and considerably less than the  quantity 

Hat  Creek i l l  km/hr) i s  abou t  the same as   t ha t   fo r  mines M1 and M2 and 
received  in  the  region of mines BC1 and BC2.  The average wind speed for 

higher than for  mines M3 and BC1. Data  was not  available on atmospheric 
s t a b i l i t i e s  and the  occurrence  of  the  various  stability  classes  for  the 
s i t e s  surveyed. I t  i s  concluded'that  the  differences  in  climate between 
Hat Creek and the  areas surveyed will not have a s ignif icant   effect  on 
relative  particulate  levels.  

In terms o f  an overview comparison of climates,  the Hat  Creek 

On the  basis of the  foregoing  discussions, an analysis o f  the 
fugi t ive dust l e v e l s   a t  Hat Creek  must centre around the  largest  potential 
emission source,  the blending  area. As noted previously, two al ternat ive 
locations and arrangements of the blending area have  been discussed. In 

arrangements shown in  Figure 4-3. the blending area i s  about 1 km from IR1. 
Figure 4-2, the blending area i s  located  about 0.5 km from IR1 while  in the 

462.2 B1 ending Area Analysis 

TSP evaluations on IRI into  oersoective. an analvsis was  made of the wind 
462.21 Frequency of Crit ical  Winds In order t o  put the concern regarding 

data measured a t  mechanical wind'station 2 f o r   t i e   f r o s t   f r e e  period and 

ribution  analysis. For the period of f ros t ,  calm conditions occur for  30.2 
the  period of f rost .  Table 4-3 gives  the  results  of  the  frequency  dist- 

percent of the time and winds greater t h a n  11 km/hr for  6.1 percent o f  the 

o f  the time and speeds greater than 11 km/hr occur  for 12.1 percent  of  the 
time. For the  frost  free  period, calm conditions  persist  for 12.6 percent 

time. 

The  wind roses  presented on Figures 4-2 and 4-3 define  the 
sector from which  winds  must originate  to blow from the  blending area t o  
IR1 for the CMJV mine plan  arrangement Figure 4-2) and for  the  alternative 
blending area  configuration (Figure 4-3 I In b o t h  cases, wind roses  are 

blending  area/maintenance  area  arrangements  the c r i t i c a l  wind sector i s  
presented  for  the f ros t   f ree  period and for  the period o f  frost. For b o t h  

conservatively extended t o  be  from the SE t o  W. For wind veloci t ies   greater  
from SE t o  WSW. For the purposes  of this  evaluation the cr i t ica l   sec tor  is 

than 11 km/hr Table 4-9 shows that  during  the  frost  period, winds  from the 
c r i t i ca l   sec tor  blow 2.6 percent of the time (equivalent t o  5 days  per 

.year)  while  during  the  frost  free period  the  corresponding  value i s  4.1 
percent  of  the time (about 8 days  per year). 

During the  winter months, i t   i s  anticipated  that  freeze binding 
of the  surface  layers  of  the coal piles  will occur and reduce the  potential 
for  dust emissions from the  coal  piles. 

4- 29 



TABLE 4-9 

Wind Frequency D i s t r i b u t i o n   a t   S t a t i o n  #2 
Fros t   Per iod  (November - A p r i l )  

Calm 2-5 6-1 1 12-19  19 To t a  1 

I 

1 

NE 

E 
SE 

S 
sw 
W 

NW 

N 

Calm 

To ta l  

4.6 5.8 0.8 0.0 
4.0 1.7 0.1 0.0 
3.4 0.4 0.1 0.0 

11 .o 2.1 0.8 0.0 
11.4 4.6 0.4 0.0 

4.3 3.4 1.3 0.0 
1.5 3.4 2.3 0.2 
1.2 0.9 0.1 0.0 
- - - - 

41.4  22.3 5.9  0.2 

~ 

11.2 

5.8 
3.9 

13.9 
16.4 

9.0 

7.4 

2.2 
30.2 

100.0 

Frost   Free  Per iod (May - October) 

Calm 2-5 6-1  1 12-19  19 Total  

a 

I 
W 

I 

NE - 2.6  6.6 1 .o 0.0 

E - 2.5  3.7  0.7 0.0 
SE - 2.2  1 .o 0.1 0.0 

S - 11.8 4.0  1.2 0.0 

sw - 12.7 6.2  0.7 0.0 
W - 5.0  6.2  2.1 0.0 
NW - 1.8 8.0  5.9  0.3 

N - 0.6  0.4 0.1 0.0 

Calm  12.6 - - - - 
Tota l  12.6  39.2  36.1 11.8 0.3 

10.2 

6.9 
3.3 

17.0 

19.6 
13.3 
16.0 

1.1 

12.6 
100.0 
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.+  a comparison with the stockpile  areas surveyed. Estimated fugitive dust l eve l s   a t  Hat Creek can be estimated from 
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462.22 Comparison with Stockpile Areas Surve ed The Hat Creek coal 
blending area will have a  storage  capacity of  &OOO tonnes in two active 
pi les  of regular  coal and 270 000 tonnes  of  high-grade  coal  in two piles 
making a total  capacity  of 830 000 tonnes. In addition, the emergency 
stockpile  area has the capacity t o  hold an additional 280 000 tonnes in one 
pile  (see  Figure 4-5). The stockpile  areas surveyed ranged i n  size from 

Section 3 . 3 ) .  The results  of the survey  indicate  that dust emissions rom 
several thousand tonnes  in  capacity t o  4.5 mil lion  tonnes i n  capacity see 

measures and/or  retrofitted aerodynamic control  factors  (see  Section 3 . 3 ) .  
large  coal  handling/stockpile  areas can be controlled by specific  control 

Specific  experience at   s tockpi le   area S2 and S3 indicate  that  measures can 
be inst i tuted such that  regulated TSP levels can be met w i t h i n  l ess  than 

areas,   particularly 52, indicate  that  dus t  i s  not  a problem when handling 
1.0 km of the stockpile  area.  Experiences a t  several of the stockpile 

fresh,  moist  coal  (as would be handled i n  the blending  area a t  Hat Creek). 

462.23 Estimated  Levels Specific  features on the design of the blending 
area aimed a t  preventing dust emissions  include  protecting  the  area by 
cutting i t  into a h i l l  and developing  a  dike  along the windward side of the 
b l e n d i n g  area  with  respect  to the c r i t i ca l  wind direction (see Section 
4.5). In  addition  to  design  features and a commitment to dus t  control 
during  operations, i t   i s  concluded that  control measures such as  the use of 
a  telescopic  chute and water  spray  in the stack-out boom  and the spraying 
of water on the pile from a dedicated  series of water spray  monitors  will 
effectively  control dust emissions such t h a t  there are no  TSP violations on 
IR1 during the estimated  8  days per f ros t   f ree  period per year t h a t  winds 
from the critical  sector  are  experienced. During the winter months, the 
cold  temperatures and the anticipated  freeze hardening  of the surfaces of 

when c r i t i ca l  winds blow. Potential  violations could  occur for high wind 
the coal piles  will   effectively prevent violations d u r i n g  the 5 day period 

episodes which are estimated to  occur from 0.3 t o  1.0 percent of the time. 

analysis  presented above. tha t   for   a l l  but h i g h  wind conditions, ( 20 
km/hr) ,  the PCB,TSP objectives will be met a t  a  distance of about 0.5 km 
from the  blending  area. This d is tance   i s  expected to be decreased to about 
0.25 km in  the  region of  the open pit .  

I 

I n  terms o f  actual TSP levels,  i t  i s  estimated, based on the 

These estimates  are based on the  assumptions that  the wind data 
in  the  region of the mine and blending area  are  as  described by station 2. 
Significant  variations  in wind directions could  occur  in the mine area from 
t h a t  measured a t  station 2; however, since the distribution  in  velocities 

s ta t ions 2 and 4 in Table 4-4) the above conclusions would not be expected 
i s  n o t  expected t o  change dramatically  (as noted by the comparison of 

t o  change since aerodynamic design measures l ike  pile  orientation and 
development  of a  protection  dike can be incorporated to compensate for 
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va r ia t i ons .  The assumption i s  a lso  made t h a t  beyond  Year 5, t he  open p i t  
will n o t  have a major   in f luence on w ind   d i s t r i bu t i on   w i th in   t he  immediate 
p r o j e c t  area.  Given  the  eventual   s ize  of   the  p i t ,  it i s   a n t i c i p a t e d   t h a t  
p i t  induced  wind changes will n o t  be o f   s u f f i c i e n t  magnitude t o   s i g n i f i c a n t l y  
a l t e r   t he   conc lus ions   o f   t he  above analys is   regard ing  fug i t ive  dust .  

o f   p i t  induced  e f fects  on wind  pat terns  to   prov ide a  more accurate  basis 
However, cons iderat ion should be given  to   do ing some pre l iminary  evaluat ions 

for the   de ta i led   des ign  o f   t h e   H a t  Creek blending area. 
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APPENDIX 2 

SELECTED  MINE DATA 
MONTANA,  USA 



M1 SITE VISIT DATA SHEET 

Type o f  Mininq: 

3 

I 

* 

1 
J 

.. 
I 

a, 

Sub-Bi tuminous Coal  8600 BTU/l b 
680 m i l l i o n   t o n n e  - Reserves 

Production  (Quanti ty  per  year,  working  days/year): 

8.2 mi l l ion   tonne/year /365 days  /year 
peak 17.2 m i l l i o n   t o n n e / y r  1983 

Time Set t ing:  

1924-1958  produced  40 m i l l i o n   t o n n e  
1968-1978  produced 41 m i l l i o n  tonne 

Descr ip t ion o f  Mininq and Transpor tat ion Methods: 

Mininq Method: 

S t r i p  - 7.6 m seam, 30 m overburden 

Coal Analysis 

Sulphur .8% 
Moisture 25% 
Ash 9% 

Coal Use: thermal power on s i t e   o r   t o   m a r k e t  

2.3 m i l l i on   t onnes /yea r   t o  mine mu th   t he rma l   p lan t  
5.9 m i l l i o n  tonnes to   o ther   markets  

Equipment Used: 

Un i t   S ize  Number (Da i l y  and Seasonal)  Other 

M in inq  
Dragl ines 46 m3 2  Not  avai lable 
S t n p p i n g  Shovel  19 m 1  Not  avai lable 

Loading 

Coal Loader  13 m 3 3 
T i  ppl  e 3628 tonne/hr 1 

Not a v a i l a b l e  

1134 tonne/hr 1 
2   t ra ins jday  
Not   avai lab le 

Cycle 

3 

Haul inq 
Trucks 108  tonne 

91 tonne  4 
9 Not   avai lab le 

Not   ava i lab le  

Overburden Orills 3  Not  avai lable 

c2-1 
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L Str ipp ing   Rat io :  

1 4 0verburden:l  coal 

D r i l l i n g  and Blast ing:  

I I n fo rma t ion   no t   ava i l ab le  

I 

U 

I 

I 

U V 

L. 

Haul Road Charac ter is t i cs :   ( leng th ,   des ign ,   mater ia l )  

- surface composed o f  overburden on s i t e   m a t e r i a l  - length 1.6 km p i t   t o   p l a n t  - width 27.4 m 

Storaqe  Practices: 

Outs ide   s tock   p i les  - no windbreaks 90,000 tonne  capaci ty   P i l ing 
method by  stacker.  Reclaimed  underground. 

Waste Handlinq  Techniques: 

disposes o f  ash i n  nearby  lagoons. 
The associated  mine mouth thermal power genera t ing   s ta t ion  

0ESCRIPTION.OF THE EXISTING ENVIRONMENT 

- Is met stat ion  data  being  used? I f  yes,  what i s  source  o f   data? Can 
we g e t  a copy o f   t h i s   d a t a ?  

Met data  from a l o c a l   s t a t i o n  i s  being used  and i s  incorporated 
into  h i   vol   data.   Relat ive  humidi ty,   barometr ic  pressure,   wind speed/ 
d i r e c t i o n  and temperature i s  monitored. No prec ip i t a t i on   da ta  i s  a v a i l -  
able. A nearby  mine (M2)  moni to rs   p rec ip i ta t ion .  

Seasonal Descr ipt ion:  

Hot summer - co ld   w in te r  - little p r e c i p i t a t i o n  305 mn/year. 
Approximately 1143 mm of  water  evaporates May-September. 

Req'ional  Overview: 

Geography: 

Town 1 km from  thermal  plant and mine 
Land use - catt le-sheep  grazing. 

R o l l i n g   h i l l s   w i t h   l i t t l e   r e l i e f   i n   s u r r o u n d i n g  mine  area t o  
f o o t h i l l s  and  mountains  westward - r o l l i n g   h i l l s  east,  south and north. 

Geol oql:  

Sedimentary  overburden, g l a c i a l  till cover. 
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Veqetation: 

sedges - tumbleweeds. 
Sparse - grasses - some isolated  conifers on North facing slopes - 

DESCRIPTION OF THE EFFECTS OF DUSTFALL BY THE DEVELOPMENT 

Description of the  Dustfall  Monitoring Proqram: Date of  Implementation 

Monitorinq  Unit Number Location (See Fbp) 

The area i s  well monitored by the mine, the Power  Company, the 
€PA and the  State of Montana. Most Units are hi vol - some dustfall  are 
also used. 

Results: 

Emission - allowable particulates 32 percent of regs. 
allowable  sulphur  dioxide 13.3 percent of regs. 
allowable  nitrous  oxides 40 percent of regs. 

Description of Mitiqative Measures for  Fugitive Dust Control: 

(When are  the measures ins t i tu ted?)  

The  Mininq Areas: 

Dust i s  n o t  a problem in  the immediate mining  area.  Blasting 
information was not  on hand. The usual  small amount of dust from loading 
and dragline  operations. 

The Handlinq Areas: 

p i l e   i s  n o t  a dust problem area,  therefore, no mi t iga t ion .  

Other: 

Water spray a t  conveyor transfer  points and loadout. Storage 

Haulroads - water  only - when necessary 
Country roads  are more of a dust problem than  coal haul roads. 

- Is the  dustfall problem si te   specif ic  or widespread? 

miles from source  levels  are background). 

- Is the  effect  periodic or continuous? 

The problem is   s i te   specif ic .   I ts   resul ts   are  widespread ( 3  

Periodic. 13 

a, 

1 

e 
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75  ugm/m3 annual  geometric mean. 200 ugm/m 3 n o t   t o  be exceeded 
more than  1% o f  t ime (3.65 days). 

Regulations  must be met outs ide  the boundary. "The people who 
work a t   t h e  mine  are  not   the  publ ic and a re   no t   p ro tec ted   by   a i r   qua l i t y  
standards". 

- Have regulatory   people shown concern  about  the  developments  dust 
problems? 

They are  concerned  that   emission  level   regulat ions  are  not  
broken. "We keep w i t h i n   t h e  limit". 

- Is t h e   e f f e c t  amenable t o   m i t i g a t i v e   i n p u t ,  o r  i s  i t  inherent  t o  the 
operat ion? 

Loading, b las t i ng   i nhe ren t  - a l so   d rag l i ne  work. 

Major  Fuqit ive  Dust  Problem Areab: 

I n   o r d e r  o f  estimated  magnitude - Haul roads - Min ing  area  inc lud ing  b last ing - Stockpi les - Handling 

This  mine i s  now t r y i n g   t o   f i g u r e   o u t   e x a c t l y  which phase o f  
mining  causes  the  worst problem. 
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M2 SITE  VISIT DATA SHEET 

Type of hlininq: 

Thermal coal, sub-bituminous 

Production  (Quantity per year, workinq days/yearl: 

2.3 mi 11 ion tonne/year 
3 shifts/day of which 2 are loading  shifts. 

Time Settinq: 

Operations began i n  Fall 1969. 

Description o f  Mininq and Transportation Methods 

Mininq Method: 

storage and loadout. 

Coal  Use: 

S t r i p  mining using draglines,  shovels and hauling by truck t o  

To market for  power generation. 

Equipment Used: 

I 

u 

u 

L1 

i.. 
U 

u 

t. 

i.1 

Unit Size Number (Daily and Seasonal ) Other 
Cycle 

Mininq 
Ora l ine  
Drill 

7800, 7400 
5DR,  30R 8 Not available 

Not available 

Loading 
$hovels 

Dozers - 5 

Haulinq 

rontend Loader 
~ - ? 

Dirt Trucks 
(converted) 
Scrapers 

5 
5 

2 loading  shifts/day 
periodic  topsoil 
removal  and replacement 
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Str ipp ing   Rat io :  

8: 1 

D r i l l i n g  and B las t i ng :  

2 large  blasts/week 

Haul Road Character ist ics:   ( length,   design,  mater ia l )  

S u r f i c i a l   m a t e r i a l  , leng th  unknown, width unknown. 

Storaqe  Practices: 

- no ou ts ide  stock p i l e  
- 1 covered s i l o ,  s i z e   n o t   a v a i l a b l e  

Waste Handlinq  Techniques: 

In format ion  unavai lab le 

DESCRIPTION OF THE EXISTING ENVIRONMENT 

- Is met stat ion  data  being  used? If yes  what i s  source o f   d a t a ?  
Can  we get  a copy o f   t h i s   d a t a ?  

Yes, p r iva te   consu l tan t ,  we have already  obtained. 

Seasonal Descr ipt ion:  

Approximately 1143 mm of  water  evaporates May-September. 
Hot summers - co ld   w in te rs  - l i t t l e   p r e c i p i t a t i o n  305 mm/year. 

Reqional  Overview: 

Geography: 

Land use - sparsely  populated - c a t t l e  and sheep grazing. 
R o l l i n g   h i l l s   w i t h   l i t t l e   r e l i e f   i n   t h e   s u r r o u n d i n g  area.  Mountains and 
f o o t h i l l s   o c c u r  westward - r o l l i n g   h i l l s  east,  south and north. 

Geoloqy: 

Sedimentary  overburden, g l a c i a l  till cover. 

Veqetation: 

nor th   fac ing  slopes. 
Sparse - grasses, sedges,  tumbleweeds - some i so la ted   con i fe rs  on 
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DESCRIPTION OF THE EFFECTS OF DUSTFALL BY THE DEVELOPMENT 

Descr ip t ion o f  t he   Dus t fa l l   Mon i to r i ng  Proqram: Date o f  Implementation 

Mon i to r inq   Un i t  Number Locat ion (See Map) 

Hi-Vol ume Air 
Sampler S i t e s  

1 
2 
3 
4 

Mine  Entrance 
Mine O f f i c e  
Substation 
Powder Magazine 

Results: 

S i t e  1 - Exceeded  Standard on 7 o f  54 days  sampled 

S i t e  2 - Exceeded State  Standard  12% of days sampled 
- Exceeded Federal  Standard on 4 days 

S i t e  3 - Exceeded State  Standard 5% o f  days  sampled 
- Exceeded Federal  Standard on 4 days 

- Exceeded Federal  Standard on 3 days 
S i t e  4 - Did   no t  exceed  standards 

D e s c r i p t i o n   o f   M i t i g a t i v e  Measures f o r  F u g i t i v e  Dust Control:  

(When are t he  measures i n s t i t u t e d ? )  

The Mininq  Areas: 

Haulroads  are  watered  continuously when needed  by 2 trucks. 

The Handlinq  Areas: 

All t r a n s f e r   p o i n t s  on conveyor  systems  are  sprayed w i t h  water. 

Other: - 
not  ava i l ab le ) .  

- Is t h e   d u s t f a l l  problem s i t e   s p e c i f i c   o r  widespread? 

Coal i s  stored i n  an enclosed s i l o   o f  unknown s ize   ( in fo rmat ion  

S i t e   s p e c i f i c .  

- Is t h e   e f f e c t   p e r i o d i c  o r  continuous? 

Per iod ic  

- What a re   t he   regu la to ry   l eve l s  (ugrn/n?)?  Where must they be met - 
Mine  Boundaries? 

t o  be exceeded  more than 1% (3.65 dayslyear). 
Met a t  Mine  Boundary. S t a t e  Standard o f  200 ugm/m3 (24 hour )   no t  
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- Have regulatory people shown concern about the developnents dust 
problems? 

No. 

- Is the effect amenable to  mitigative input or i s  i t  inherent to the 
operation? 

Information unavailable. 

Major Fugitive Dust Problem Areas: 

Haul roads 

The  Mining Operation 
Blasting 
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M3 SITE  VISIT DATA SHEET 

I 
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I 

Type of Mininq: 

Coal - Sub- bi  tumi nous. 

Production (Quantity per year, workinq days/year): 

9.4 million tonne/year/continuous/365 dayslyear. 

Time Settinp: 

Operations began August 1972. 

Description of Mininq and Transportation Methods 

Mininq  Method: 

S t r ip  mining 2 l i f t  operation - expose and  remove 15.8 m coal 
seam. 

Coal  Use: 

To market for  power generation. 

Equipment  Used: 

Unit Size Number (Daily and Seasonal) Other 
Cycle 

I 

=a 

Mining 
Drag1 I ne 
Dragline 

32 m’ 
54 m3 

Loadi n q  
Loading  Shovel 3 
Frontend Loader 1; ;3 

1 
1 Unavailable 

Unavailable 

- Unavailable - Unavailable 

Haul i nq 

Wabco 136 tonne/load - Unavailable 

Strippinq  Ratio: 

Unavai 1 ab1 e 

Drilling and Blasting: 

9.3 square meter bench - d r i l l  3.7 x 4.6 m - d r i l l  down to about 
15.25 m - ammonium ni t ra te .  Fired by primacord. 
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Haul Road Character is t ics :   ( length.   des ign,   mater ia l )  

Unavailable. 

Storage  Practices: 

2 s i l o s  12,245 tonnes  each 
Per iod ic  63,500 tonne  s tock  p i le   (outdoor  as required when s i l o s  
a r e   f u l l )  
P i l i n g  method f o r   o u t d o o r   p i l e  i s  truckdump. Retr ieve by f r o n t  
end loaders 

Waste Handling  Techniques: 

Unavai lable 

DESCRIPTION OF THE EXISTING ENVIRONMENT 

- I s  met stat ion  data  being  used? If yes,  what i s  source o f  data? Can 
we get  a copy o f   t h i s   d a t a ?  

On s i t e  met data is beiny  monitored. We have all data on hand. 

Seasonal Descr ipt ion:  

Mean year ly  temperature = 5.4T 
406 mol p r e c i p i t a t i o n l y e a r  

Reqional  Overview: 

Geoqraphy: 

Land  use - grazing/sparsely  populated. 

Geol oqy: 

Sedimentary/glacial till cover 

Veqetation: 

Grasses/isolated  conifer  stands  predominate. 

DESCRIPTION OF THE EFFECTS  OF  DUSTFALL BY THE DEVELOPMENT 

Oescr ipt ion o f  the   Dus t fa l l   Mon i to r ing  Proqram: Date o f  Implementation 

Monitor ing Unit Number Locat ion (See Map) 

Hi-Volume 
Samplers 

I) 
W 
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Results: 

Informat ion  unavai lable.  

D e s c r i p t i o n   o f   M i t i q a t i v e  Measures fo r   Fug i t i ve   Dus t   Cont ro l :  

(When are  the measures i n s t i t u t e d ? )  

The Mining Areas: 

Coherants  were  found t o  be too  s l ippery.  

Calc ium  chlor ide - too   cos t l y  and requi red too many app l i ca t i ons  
t o  become e f f e c t i v e .  

The Handlinq Areas: 

When outdoor   s torage  p i le  i s  used. water   t rucks  over   top  a f ter  
packing. Coal a t   l o a d o u t  i s  o i l  sprayed. 

Other: 

Some coa l   s to red   i n   s i l os .  

- Is t h e   d u s t f a l l  problem s i t e   s p e c i f i c   o r  widespread? 

S i t e   s p e c i f i c  (Haul  roads). 

- Is the   e f fec t   per iod ic   o r   con t inuous? 

Continuous 

- What a re   t he   regu la to ry   l eve l s  (ugm/m3)?  Where must  they be met - 
Mine  Boundaries? 

ZOO ugm/m3/24 h r   n o t   t o  be exceeded  more than 1% (3.65 days)  year 
(State  Regulat ion).  

- . Have regulatory   people shown concern about  the  developnents  dust 
problems? 

No. 

- Is t h e   e f f e c t  amenable t o   m i t i g a t i v e   i n p u t   o r   i s  i t  inherent   to   the  
operat ion? 

Informat ion  unavai lable.  

Major   Fuqi t ive Oust  Problem  Areas: 

Haul  roads  continuously. 
Storage p i l e   con t i nuous ly  (70,000 ton   s tock   p i l e ) .  

c2- 1 1 
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SELECTED  MINE  DATA 
WYOMING,  USA 



I 
uy W1 DATA SHEET 

T h e   o f  Mining,: 

Sub-bituminous  coal 

Product ion  (Quant i ty  per  year,   working  days/year l :  

1977 Tonnage: 12 m i l l i o n  tonnes,  (Record f o r   y e a r l y   p r o d u c t i o n  
and t o t a l   p r o d u c t i o n   i n  U.S. h i s t o r y ) .  

1978 Projected Tonnage: 16.3 - 17.2 m i l l i o n  tonnes 

Single Day Records: Production o f  86,876 tonnes on February 27, 
1978; 81,270 tonnes  sh ipped  (e ight   un i t   t ra ins)  on  August 26, 
1978 

Monthly  Record: 1,539,563 tonnes  shipped i n  August,  1978 

Maximum Projected Tonnage: 18,140,000 tonnes 

Totals  (tonnes  shipped): 1973,  814,039; 1974, 2,995,000;  1975, 
2,982,000;  1976,  6,670,000;  1977,  12,092,000 

Coal Use: 

Colorado, Kansas,  Iowa, Wisconsin, Ohio, Oklahoma, Texas, Arkansas, and 
Louisiana. 

Time Set t ing:  

All coal  used f o r   e l e c t r i c a l   g e n e r a t i o n  by u t i l i t i e s   l o c a t e d   i n  

Production began i n  October, 1973. 

Descr ip t ion   o f   M in inq  and Transportat ion Methods 

Shovel/Truck  Operation: 

1. 

.* 
a 

a* 
Y 

n 

I 

II 

Seven Bucyrus-Erie 2958 shovels.  Bucket  sizes:  approximately  17 
cub ic   me te rs   f o r   d i r t ,  31 cubic  meters  for  coal. 

Three  dozen  109-tonne  haul  trucks,  manufactured  by WA8CO and U n i t  
Rig  (Lectra  Haul).  

St r ipp ing:  

Unknown 

Coal thickness i s  21.5 meters 

Approximately 90,700 tonnes o f   coa l   per   ac re  o f  surface 
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Storaqe  Practices: 

Four s i l o s   o f  11,000 tonnes  each maximum capacity.  Loading  by 
g r a v i t y   f l o o d  method i n t o   u n i t   t r a i n s   a t  r a t e  o f  approximately 91 tonnes i n  
35-40  seconds. 

Waste Handling  Techniques: 

Overburden  str ipped and r e f i l l e d   i n  mined  areas i n  one operat ion.  

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

Two c rush ing   p lan ts  o f  two thousand and four  thousand  tonnes  per 
hour,   respect ively.  No washing or  special   t reatment.  

Coal Charac ter is t i cs :  

Classi f icat ion:   Sub-bi tuminous. 

BTU Range: 8000 t o  8500 per  pound i n  most app l i ca t i ons  

Sulphur  Content: Less than  one-ha l f   o f  one percent. 

Ash Content:   Six  to  e ight   per  cent.  

Reclamation: 

deferred  acreage as o f  December, 1978. 
Two hundred  acres  placed i n  permanent  reclamation and 180 i n  

and segregated ahead o f  mining.  Overburden  stripped and r e f i l l e d   i n  mined 
area i n  one operation.  Recontoured  overburden  coverage  with 457 - 610 rn 
o f   t o p s o i l   b e f o r e  seeding.  Eighteen  ingredients i n  seed mix;  Russian  Olive 
and w i l l ow   t rees   t ransp lan ted   i n   se lec ted   a rea .  

Reclamation  proceeds  simultaneously  with  mining.  Topsoil   str ipped 

DESCRIPTION OF THE EXISTING ENVIRONMENT 

Re1 i ef :  

r o l l i n g  t o  s t e e p l y   r o l l i n g  

P r e c i p i t a t i o n :  

Dry - mean annual p rec ip i t a t i on   abou t  254 mm 

Temperature: 

Average  annual i s  8°C 
January - August i s  -10' t o  0°C 
J u l y  - August i s  20 t o  30'C 

Land  Use: 

Livestock  Grazing 

C3- 2 



1 

1 

I,. 

w 

DESCRIPTIONS OF THE EFFECTS OF DUSTFALL 
BY THE DEVELOPMENT 

Description o f  the monitoring program:  Date  of implementation - October 
1976. 

around the mine. (See map for  locations). 

Description of Mitiqative Measures for  Fuqitive Dust Control: 

Four  high  volume samplers are used t o  monitor particulate  levels 

The  Mining Areas: 

are n o t  used. 

The Handlinq  Areas: 

When necessary water i s  applied t o  haulroads. Chemical emulsions 

Coal i s  stored  in silos. There are no outdoor stockpiles. 
Hoppers,  conveyors and the  crushin plant  are  all enclosed. Trains run 
under  coal storage silos t o  be lra i ed. 

Mine Service Area: 

Surface binders are used i n  parking areas and one service roads 
around the mine. 

W 

a 
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W2 DATA SHEET 

I Type of Mininq: 

Sub-bituminous  coal 
S t r i p   R a t i o  2: l  
2 seams mined, 30 meters  overburden 

Production  (Quanti ty  per  year,  working  dayslyear): 

27,200 tonneslday, 2 s h i f t s l d a y  
approximately 7 mi l l i on   t onnes lyea r  

Coal Use: 

E l e c t r i c  power generat ion 

Descr ip t ion o f  Mininq and Transpor tat ion Methods 

Mininq Method: 

Dragline/Shovel/Truck 

Equipment Used: 

Overburden Removal 

H 

I 

U 

1. 

H 

f .  

Dragl ine 
Overburden Drill 
Dozers 

Coal Ex t rac t i on  

Shovels 
Front End Loaders 

Haul inq 

Trucks 

1 
1 
2 

2 
2 

12 

Load i nq: 

T ipp le system - c h a r a c t e r i s t i c s   n o t   a v a i l a b l e  

Storage  Practices: 

100% indoor  storage 

Associated Development 

None 
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Waste Handling  Techniques: 

Overburden i s  leveled and revegetated. 

DESCRIPTION OF THE EXISTING  ENVIRONMENT 

Mine W2 i s  situated in generally the same area  as W1 and W3. 

essentially the same as i t  i s  for W1 and W3. 
Geography, geology, vegetation and the seasonal descriptions  for W2 i s  

DESCRIPTION OF THE EFFECTS OF DUSTFALL BY THE DEVELOPMENT 

Their locations  are 1 t o  15 kilometers from the mine (see map for  locations). 
Two High  Volume samplers are used t o  determine particulate  levels. 

Description o f  Mitigative Measures for Fuqi t ive  Oust Controls 

Their size was not  available. When dust i s  a problem on haulroads and 
service roads water i s  used.  All  conveyor  systems and the crushing plant 
are enclosed. 

There are no outdoor stockpiles. All coal i s  stored in silos. 

m 
Y 
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.Y W3 DATA 'SHEET 

W3 i s  operated by the same  company as W1. Both are  located 
within  the same general  area o f  Wyoming. Mining  methods and dust control 
techniques  are  essentially the same for both mines. 

Type of Mining: 

Sub-bituminous coal 

Production: 

10.000 tonnesldav 

II 

i.. 

I. 

U 

L 

3 shifts/day 
about 2.5 m T l  lion  tonneslyear 

. -  

Description o f  Mining  and Transportation Methods 

Mininq  Method: 

Shovel/truck  stripping  operation 
1 coal seam 
s t r i p   r a t i o   i s  .28 - 4.28 overburden : 1 coal 

Equipment  Used: 

Number 

Overburden Removal 

Stripping Shovel 
Dozers 
OB Orill 

Coal Extraction 

Loading Shovel 
Frontend Loader 

Hauling 

Trucks 

1 
2 
1 

1 
1 

6 

Storaqe  Practices: 

4 s i l o s ,  each  with an 11,000 tonne capacity 

Waste Handling Techniques: 

Overburden i s  leveled and revegetated 
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DESCRIPTION OF THE EXISTING  ENVIRONMENT 

Relief: 

Rolling to  steeply  roll ing 

Precipitation: 

Dry - mean annual precipi ta t ion  is  about 254 mm 

Temperature: 

Average annual i s  8OC 

January - August i s  -10' t o  D O C  

July - August i s  20 t o  30°C 

Land  Use: 

Livestock  grazing 

DESCRIPTION OF THE EFFECTS OF OUSTFALL BY THE DEVELOPMENT 

July 1976. 
Description of the  Dustfall Monitoring Program: Date of  Implementation - 

around the mine. ta t ion 1 i s  approximately 1 km north  of  the mining 

mine. 
operation; station 2 approximately 3 km SE of the mine; station 3 a t  the 

Description of Mitiqative Measures for  Fuqitive Dust Control 

Three hi h volume samplers are used t o  measure particulate levels 9s 

All coal i s  stored i n  4 s i lo s ,  each  having an 11,000 tonne capacity. 
Trains run under coal  storage  silos  to be loaded. When necessary,  water i s  
used t o  control dust on haulroads.  Surface  binders are not used on haulroads, 
b u t  a re  used to  some extent  in parking areas and  on service  roads around 
the mine. Some parking areas  are paved. 

Hoppers, conveyors and the coal  crushing  plant  are  all  enclosed. 
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BC1 SITE VISIT DATA SHEET 

I 

. ' c v  

II 

I 

1 

w 

w 
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-: 

Coal - open p i t  - 4 covering 8 square km a t  an elevation of 
1829 m above sea  level - 15.25 m seam. 

Production  (Quantity per year, workinq dayslvear): 

continuous  operations.  Daily production 99 bank m rock  18,000 tonnes coal 
1981 m d r i l l i n g .  

Time Setting: 

7.3 million tonnes raw coallyearlthree s i f t s lday  7 daylweek s 

Sta r t  u p  1969 - since 187 million m3 rock 
36 mil lion tonne  coal 

Description o f  Mining  and Transportation Methods 

Mininq  Method: 

Open p i t s  x 4 - blast  OB - remove by shovel  expose coal - load - 
clean - train.  

Coal  Use: 

Metallurgical  coal t o  market for  steel  production 

Equipment  Used: 

Unit  Size Number (Daily and Seasonal) Other 
Cyc 1 e 

M i n i n q  

Y 

I 

Dozers Track Dozers 
Rubber Dozers 

Shovels 2800 P and H 19 
21 P and H311.5 
Marion 6 m 

Load inq 
Loaders 15  m3 D600 DART 

992 Caterpil lar 

23 
5 

m3 
3 4 Unavailable 

m 4 
1 

Unavailable 
Unavai 1 ab1 e 

4 Unavailable 
1 Unavailable 

Haulinq 

31 7 tonne Terexti ton  1 
181 tonne Electra Hauls 22 

Experimentation 
Rock Haul 

91 tonne Electra Hauls 28 Coal  Haul 
32 tonne WABCO 3 Coal 
32 tonne Cat 769 1 Coal 



I 

II 

u 

4 

14 

I 
I 

U 

1 

Stripping  Ratio: 

4.2 Bank m3 rock:l  tonne  coal 

Drillinq and BlastinA: 

1  Bucyrus-Erie 45 R 23.5 cm 
6  Bucyrus-Erie 60 R 31.1 cm 
1 Gardner-Denver 120 31.1 cm 
1 pack Track 2 (Tank Drill) 
1981  m/day to ta l   d r i l l ing  
1 7  m deep 31.1 cm diameter 
Ammonium Nitrate  dry/slurry 
2 blasts/week (much dust) 

Average blast  produces 350,000 yd2 rock/400,000 lbs/explosive 
.55kq blasting  agent/.765 m3 rock 

Coal i s  not  blasted - i t  i s  dozed. 
50 mil 1 ion 1 bslyear  explosives 

Haul  Road Characteristics: (Length, design,  material) 

~~ ~ 

Shale and sandstone  material  190' wide 

Calcium chloride 1 application/year 
9.6 km total  length . 
Rock hauling  distances  average  less than 1.6 km one way 

1.6 km one way 

Storage  Practices: 

Raw coal  outdoor s torage  pi le  10,000  tonnes/week 
Piling method - truck dump 
Retrieving method - frontend  loader 
When p i l e   i s  dormant i t  i s  sprayed  with latex 
Dust problems dur ing   dumping  and loading 
Clean coal - 4 - 13,605 tonne silos 
Raw coal s i l o s  - capacity  unavailable 

Waste Handlinq Techniques: 

Coal Prep Plant 22,600 tonnes raw coal - 18,000 tonnes clean - 
4935 waste - coarse  refuse  pile and fine  refuse lagoons. Raw coal 16% ash 
clean 9.5%  ash. Waste rock i s  dumped into abandoned p i t s  or around the 
edges o f  existing  operational pits. 

DESCRIPTION OF THE EXISTING  ENVIRONMENT 

a copy o f  this data? 
Is met station  data being used? If yes what i s  source of data? Can we get 

There i s  a Company operated met s ta t ion from  which data  is   available.  

ly, 

m 

?d 
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Seasonal Descr ipt ion:  

Average  annual p r e c i p i t a t i o n  1080 mm. 
See text .  

Reqional  Overview: 

Geography: 

Su r f i c i a l   depos i t s   a re  uncommon having been eroded away. 
3 m till deposits. 

Geology: 

Basement - Jurass ic  aged sed rock  (Fernie  Formation)  dark  grey 
shal  es/cal  careous  sandstones/sandy 1 imestones. 

Coal Formation - Kootenay format ion - carbonaceous  mudstones, 
s i l ts /sandstones - coa l   in te r layed 1.5 - 15.0 m. 

Veqetation: 

A1 p ine 
Heav i l y   t reed   i n   va l l eys  and N slopes 
Shrubs/grasses S slopes 

DESCRIPTION OF THE EFFECTS OF DUSTFALL BY THE DEVELOPMENT 

Descr ip t ion o f  the   Dus t fa l l   Mon i to r ing  Program: Date o f  Implementation 

Mon i to r i nq   Un i t  Number Locat ion 

High Vol 8 (see map) 

Results: 

Not  summarized herein 

Desc r ip t i on  o f  M i t i q a t i v e  Measures f o r   F u q i t i v e  Dust  Control: 

(When are  the measures i n s t i t u t e d )  

The Mininq Areas: 

Haulrods  are  watered  continuously. 

The Handling  Areas: 

- enclosed  conve or systems - s tockp i l es  - cgemical   b inders  per iod ica l ly   ( la tex)  - most  coal i s  s t o r e d  i n   s i l o s  
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Other: - 
Blasting/none 
Trains/sprayed 

The d u s t f a l l  problem i s   s i t e   s p e c i f i c .  

The e f f e c t  i s  per iod ic .  

- What a re   t he   regu la to ry   l eve l s  (ugm/m3)?  Where must they be met - 
Mine  Boundaries? 

Max 24 h r  Background 

A 60 - new p lan ts  150 15 
B 70 200 20 
c 75 260 30 

- Have regulatory   people shown concern  about the developments dus t  
problems? 

Yes. 

- Is t h e   e f f e c t  amenable t o   m i t i g a t i v e   i n p u t  or i s  i t  inhe ran t   t o   t he  
operat ion? 

Informat ion  unavai lable.  

Major  Fugitive  Dust  Problem  Areas: 

T a i l i n g s  dumps ( f i n e s )  
Outdoor  storage 

Haul  roads 
Handl ing  f rom  stock  p i les  chemical   b inders  are used. 
Win ter   f reeze  d ry ing   e f fec ts  adds t o  dust  f rom  stockpi les.  

c4-4 



Meteorological   Data 
Mine BC1 

NOV. 1977-0ct. 1978 

1977 1978 
N D J F M A M J J A S 0 Annual 

Mean Wind 
Speed (km/hr) 5 2  2  2 4 4  4 6 4  2 6 9  4.17 

Max.  Mean Wind 
Speed (km/hr) 42 21  21 18 36 31  33 42  38  28  40 49 33.25 

Min. Mean 
Daily temp. -11  -18 -17.7 -12 - 5.5 - 1.7  2 13 7 6.2 3.6 - 2.1 -17.7 
( C) 

0 

f 
. .  

cn 
Max.  Mean 
DBily temp. 0.5  - 6.1 - 4.4 1.1 7 11  12  13.4 25 23.5 16.8  12.9 25 
( C) 

Mean D a i l y  
Prec ip .  1.52 3.3 2.03 .25  .57  2.29  3.05  1.27  4.1 1.1 2.8  .9 2.0 
(m) 
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BC2 SITE  VISIT DATA SHEET 

u 

I 

II 

Open p i t  coal 
Low vo la t i l e  bituminous Ash 9.5% Moisture 8%. 

Production [Quantity per year, workins days/yearl: 

3.2 mill ion tonne/year/continuous 

Time Setting: 

Operations began i n  1972. 

Description o f  Minins and Transportation Methods 

Mining  Method: 

Ten  seams varying from 1.5 - 9 m thick i n  each p i t  
2 open pi ts  

60 ha i s  act ively mined a t  any given  time 
Waste rock fills-mined ou t  area; 

Coal Use: 

Metallurgical coal t o  market for   s teel  production. 

Equ i pmen t Used : 

u 
Unit  Size Number (Daily and Seasonal) Other 

Cyc 1 e 

.*, 

Mininq 
Electric  Dragline 46 m31 - 

Load i n 9  
Frontend Loader - 
Mechanical Shovels - 

Hauling 
Rock 109 tonne  Trucks - - 

154 tonne Trucks - - 
Coa 1 31 Trucks unknown s ize  - - 
Stripping  Ratio: 

Unavailable. 
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D r i l l i n g  and Blast ing:  

12.2 m benches  exposing 3 o r  4 seams - Rock i s  b las ted   leav ing  
coal. 

Haul Road Charac ter is t i cs :   ( leng th ,   des ign ,   mater ia l )  

Not  avai lable.  

Storaqe  Practices: 

Three  coal  storage  areas  are used. See  map BC2 f o r   l o c a t i o n s ,  

(1 )  Raw coal  from i t  t o  a 400,000 tonne  ca ac i ty   s torage  area  s tacker  
rec la imer   f ac i  P i t y  average 50,000 t o  10 ,000 tonne on p i l e   a t  any 
given  time.  Constant  turnover. 

( 2 )  Clean  coal  storage  "cathedral"  capacity 36,500 tonne. One end i s  
open. When too much clean  coal i s  produced it i s   p i l e d   o u t s i d e   t h e  
open end  and l a t e r  pushed into  the  cathedral  by  dozers.  Dust i s  
problem. 

(3 )  Outs ide   the   ra i l road  loop  i s  an outdoor  c lean  coal   storage area. 
Capacity i s  100.000 tonnes, however, i t  i s   r a r e l y   f u l l .   P i l i n g  method 

u n i t   t r a i n .  
by t r u c k  dump, dozer  compaction.  Retr ieve  by  front  end-loader on t o  

Service Area: 

Size  of   mine  service  area  including  prep  plant,   maintenance 
bui ld ings,   mine  of f ices,   storage  areas,  loadout,   etc.  i s  235 acres. Raw 
c o a l   s t o c k p i l e   i s  500 ft f rom  of f ice,   cathedra l  1000' f rom  o f f i ce .  

Dust i n  mine  service  area i s  always o f  concern. Roads w i th in   the   a rea   a re  

wi th  r e s i d e n t i a l  areas. 
t r e a t e d   w i t h  used o i l   o r  water when needed. There  are no problems  associated 

Waste Handlinq  Techniques: 

Not   ava i lab le  - there i s   f i n e  and coarse  waste  material  from  coal 
p rep   p lan t  - i n t o   t a i l i n g s  ponds. See  Map B C 2  f o r  waste dump locat ions.  

DESCRIPTION OF THE EXISTING ENVIRONMENT 

Met s ta t ion   da ta   no t   be ing  used. 

Seasonal Descr ipt ion:  

Moderate r a i n f a l l .  
Cold  winter - h o t  sumner. 

Reqional  Overview: 

Geoqraphy: 

Sparsely  populated  wilderness  area. 
Town 32 km southeast. 
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Geol oqy: 

Folded sedimentary Kootenay Formation coal thickness 1.5 - 9 m - 
10 seams. 

Veqetation: 

Typical coniferous - heavily  forested. 

DESCRIPTION OF THE EFFECTS OF DUSTFALL BY THE DEVELOPMENT 

Description o f  the Dustfall Monitoring Program:  Date o f  Implementation 
September 1978. 

Monitoring U n i t  

A )  
Hi  Vol 

0)  

Number Location (See Map1 

See map 

1-8  Dustfall 

Results: 

Information  unavailable. 

Description o f  Mitigative  Peasures  for F u g i t i v e  Dust Control: 

(When are the measures inst i tuted?)  

The Mininq Areas: 

Water haul roads. 

The Handlinq Areas: 

None. 

- Other: 

Information  unavailable. 

Is the dustfal l  problem s i te  specific or widespread? 

Site  specific.  

Is the effect  periodic  or  continuous? 

Continuous. 

What are the regulatory  levels (ugm/m3)? Where must they be met - 
Mine Boundaries? 

See BC1 

problems? 
Have regulatory people shown concern  about the developnents dust 

Yes. 
C48 
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- Is t h e . e f f e c t  amenable t o   m i t i g a t i v e   i n p u t   o r   i s  i t  i n h e r e n t   t o   t h e  

opera t ion? 

1 Major  problem  areas  are amenble t o   m i t i g a t i v e   i n p u t .  

Major  Fugit ive  Dust  Problem Areas: 

r.. 

* 

I. 

Haul  roads 
Clean  Coal  Storage  Cathedral 

on one end. This  produces  a  major  dust  problem. 
Coal  must be pushed  by dozer   in to   the  s torage  b in   which i s  open 
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BC3 SITE  VISIT DATA SHEET 

Type of Mining: 

‘H 

Copper 
Open p i t ( s )  
Shovel - Truck 

Production  (Quantity  per  year, workinq da.ys/yearl: 

Ore - 6.4 million  tonne/yr 
Waste - 19 million  tonne/yr 
Operating 365 daylyear. 

Time Setting: 

1960-1962 - preproduction 
1962-1965 - fu l l  production ( i n i t i a l  p i t  - now abandoned) 
1965-1970 - fu l l  production ( f i r s t  p i t  opened) 
1970- - f u l l  production (second p i t  opened) 

Description of Mininq  and Transportation Methods 

Mininq  Method: 

Open p i t  - truck/shovel. 

Equipment  Used: 

rl 

Unit Size Number (Daily and Seasonal) Other 
Cycle 

u 

Mininq 
I 

195 B E  
Dart loader 
Michigan  475 

*3 
*2 

1 
[backup) 
primarily) 

Hauling 
U n i t  Trucks M 100 19 

operation 
15/16 Normally i n  If breakdown 

occurs 
haul f l e e t  
i s   s u p  
p l  men  ted 
by 1  or 
more o f  
old   f lee t  
tonne 
Wabso 
haulers 

~~ ~ ~~ ~ ~ ~~ ~ ~ ~~~ ~ ~ ~~~ ~~~ 

* 3 of  the above in  operation on continual  basis (24 hrs - 365 day/year). 
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S t r i p p i n q  Ratio: 

Formerly  3:l 
Reduced t o  1.25:l a t  present due t o  mine planning and economics. 

Drilling and Blasting: 

2 45R BE r o t a r y   d r i l l s  (20 cm hole) using ammonium nitrate  (dry 
hole),  aluminized,  slurry (wet holes).  Blast once per day 5 days per week. 

Haul  Road Characteristics: ( length,  design, material) 

- Main haul road 2 mi round trip. All haul roads a re  10% max grade 
and 25 m min .  w i d t h .  Composed of waste  rock o u t  of pit   (quartz 
d io r i t e )  and blasted  out  of rock i n  p i t .  - Approximately 8-10 km of total  haul road. - Approximately 40-48 km a t   t o t a l  road w i t h i n  property  including 
access  roads. 

Storage  Practices: 

No waste,  ore, or topsoil overburden stored on large  scale. 

Waste Handlinq Techniques: 

By ore truck to   e i ther  abandoned open p i t  (7.25 x lo6 tonne to 
date)   o r  t o  dumps. Dumps are on side  slopes and waste i s   f r e e  dumped - 
final  slope  is  = to  angle  of  repose  (37') for  material which i s  rock. 
Dumps are wrap around type. Waste  from concentrator operations (sand), i s  
delivered by slurry  (pipe) t o  t a i l ings  pond. 

DESCRIPTION OF THE EXISTING  ENVIRONMENT 

- Is met station  data being used? I f  yes what i s  source of data? Can 
we get  a copy of this   data? 

Met station  not used. 

Location i s  nearby  (approx. 65 km) Hat  Creek. Altitude is  1220 
m - 1525 m (305 - 610 m higher than Hat Creek). 

Use  Kamloops met data  for  correlation and refers   to  ERT Hat Creek 
met data. 

Seasonal Description: 

Mean ann. temperature, max 29.1 O C  

Rainfall - 344.7 mm/yr w i t h  196.1 as snow 
Growing degree days 1350 
Frost  free  period 20 days 

min -10.6"C 

c e l l  
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Reqional Overview: 

Geoqraphy: 

- mountainous  (above  the  highland  valley on Nor th  s ide)  - r e l i e f   t o  254 m - mixed f o r e s t  and grasslands - most  operations  have a southern  aspect - some logging  roads i n   t h e  area. 

Geol oqy: 

- Porphyry  copper - hos t   rock   con ta ined  in  a b a t h o l i t h   a t   q u a r t z  
d i o r i t e   ( g r a n i t e   l i k e   c o m p o s i t i o n ) .   C h i e f   m i n e r a l s   a r e   c h a l c o p y r i t e  
and born i te .  - Overburden i s  g l a c i a l  till. Thin   topso i l s  ( l m )  t o  exposed 
bedrock  on  upper  slopes  (brunisols-luvisols). 

Veqetation: 

I n t e r i o r  Douglas F i r  Zone (K ra j i na )  
Forest - g rass land   t rans i t i on  zone 
Rangeland - w i ld land  

DESCRIPTION OF THE EFFECTS  OF  DUSTFALL BY THE DEVELOPMENT 

Descr ip t ion o f  t he   Dus t fa l l   Mon i to r i nq  Proqram:  Date o f  Implementation 

Moni tor inq Unit Number - Other 

Hand dust  detectors  (on hand) 

for   in-proper ty   examinat ion 
(Used around  machine  areas 

only) .  

High Vol sampler  (consultant) 
Dus t fa l l   cann is te r   (on  hand) 

Sampling done on a monthly 
and annual basis 
i n   p a s t   y e a r s  and 

r e s u l t s   r e p o r t e d   t o  PCB. Since 
r e s u l t s  were below regu la to ry  
l e v e l s  PCB advised  that  sampling 
not  necessary a t  present. 

NOTE : Re u l a t i o n s   f o r   i n -   r o p e r t y   a r e   c o n t r o l l e d  by  Department  Mines 
no 4. PCB and are muc f: s t r i c t e r   t h a n  o f f  property. 

Results: 

No v i o l a t i o n   a t  BC-PCB regu la to ry   l eve l s .  

D e s c r i p t i o n   o f   M i t i g a t i v e  Measures fo r   Fug i t i ve   Dus t   Cont ro l :  

(When are  the measures i n s t i t u t e d ? )  

- as requi red sumner - water) 
[w in te r  - sander) 

c4-12 
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The Mining Areas: 

- mine operations uti l ize 1 45 tonne Wabco haul truck converted 
t o  water sprayer for haul roads during suner.  Capacit 9000 imp gal. 
supplied from a 3 x 106 gal  tank  equipped w i t h  quick f i  Y 1  apparatus. 
Also use a Kenworth truck water sprayer. Watering is almost continuous 
in summer.  Very l i t t l e  problem in winter months. 

The Handlinq  Areas: 

- During winter 1 45 tonne converted Wabco used as a sanding 

- No binder agents used. - Most dust comes  from  main access road  (employee, visi tor 

vehicle  for haul roads. 

travel) and controlled by sprayer truck as required (gravel 
road ) . 

Other: 

- Wet scrubber on stacks from crusher/dryer  operations. 
- Snow fences (parallel t o  prevailing winds) on reclamation 

test  plot  areas. 

Sprinklers were considered for some operations but idea dropped 
due t o  cost/operating - spray trucks  control any present d u s t  emissions. 

- Is  the  dustfall problem site  specific or widespread? 

Site  specific - main concern i s  health (Department  Mines) within 
property boundary. (Xltside boundary no problem. 

- Is  the effect periodic or continuous? 

Blasting  periodic. Hauling continuous. 

- What are the  regulatory  levels (ugm/d)? Where nust they be  met - 
Mine Boundaries? 

TSP ann. gem. mean 6 ugm/m 
BC - PCB - a t  property bound ry. 

Max. 24 hrs 150 ugm/y 
Dustfa11 - 15 ton/mi /month 

8 3 

- Have regulatory people shown concern about the developnents dust problems? 

Monitored in past  years - w i t h  control measures (scrubber,  sprayer) 
no problems and sampling discontinued. 

- Is  the  effect amenable t o  mitigative i n p u t  or i s  i t  inherent t o  the 
operations? 

Information unavailable. 
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Major  Fugi t ive  Dust Areas: 

Pit b l a s t i n g  - n o t   c o n t r o l l e d  - no problem 
Haul  roads - water  spray  control  
DumDinq - minor  only - no problem 

Tota l   a rea   ou t   o f   p roduc t ion   inc lud ing   d is tu rbed,   p i ts ,  
ponds, bu i ld ings,  etc.. i s  688 ha. (Does no t   inc lude odd 
logging  road - only   the  mine  re la ted  area) .  

Area i s  genera l ly   wel l   dra ined  ( rock  s lopes;  till and impeded 
dra inage  in   bo t tom areas. 

Open p i t  mining  areas 914 x 254 m. 

T a i l i n g s  ponds - 1 operat ional  280 ha 
1 i n  cons t ruc t i on  160  ha 

w i t h  some t a i l i n g s  sands. 

process  (15-20% t a i l  water  evaporated). 

- const ruct ion  rock and overburden till 

- 80% o f   t a i l i n g ' s  water i s  recyc led   t o  

- seepage to   va l l ey   bo t tom  i s   mon i to red .  

dumped - have  found t h a t  by l e v e l l i n g   t h e  sands, 80% c o n t r o l  
On t a i l i n g s  sands, d u s t i n g   i s   o n l y  a problem when i n i t i a l l y  

f rom  ta i l i ngs   a rea   a re  65-200 mesh - coarse  f ract ion  f rom 
i s  achieved even  though it i s   n o t  vegetated.  (Part ic les 

cyclone  separator - and drop  very   qu ick ly) .  
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Type o f   M i n i n y  

Open P i t  - Copper/Smelter  on  site. 

Product ion  (Quant i ty  per  year.   working  dayslyear) :  

68,000 tonne  per  shovel   shi f t /2800  tons  per  t ruck  shi f t  5 days/ 
week, 3 sh i f ts /day.  195 m per d r i l l  shift. 

Time Set t inq:  

S i te   p repara t ion  began March 1976 
Produc t ion   ( fu l l )   February  1978 

Descr ip t ion o f  Mininq and Transpor tat ion Methods 

Mininq Method: 

Truck - shovel 

Equipment Used: 

Un i t   S ize  Number ( D a i l y  and Seasonal) Other 
Cycle 

M i n i n q  
P & H A1 shovels 2 5 day/week 3 s h i f t s l d a y  

2 8-E 40R d r i l l s  
Loading 

In format ion  unavai lab le 
Hau l i ng  

Unit Rig  Haul  trucks 11 5 dayfweek 3 s h i f t s f d a y  

“15 
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Stripping  Ratio: 

Information  unavailable. 

Drillinq and Blastinp: 

195 m per d r i l l   s h i f t   ( t o t a l )  

Haul  Road Characteristics:  (length, design, material)  

- about 5 km of road on site (haul  road) - access  very short between mine and  paved highway 

Storaqe  Practices: 

a 22,700 tonne l ive  load stockpile.  Product  (concentrate) i s  dried and b i n  
stored. 

Waste Handlinq Techniques: 

Mine ore  excavated, hauled t o  crushed operation and conveyed to 

Concentrator/swelter waste  fed by s lurry pipe t o  a t a i l ings  pond. 
Waste rock on s i t e  used for   ta i l ings dams  and haul  road construction. 
(Balance o f  waste dumped on s i t e ? )  

DESCRIPTION OF THE EXISTING  ENVIRONMENT 

- Is met station  data be ing  used? If  yes what i s  source of data: Can 
we get a copy o f  this   data? 

- Assume met data n o t  being used. 

- Since  property i s  adjacent t o  Kamloo s, a l l  met data a t  government 
station  is   applicable.  See Hat Cree ! - ERT Climate Report. 

Seasonal Description: 

See Kamloops met data. 

Reqional Overview: 

Geoqraphy: 

Valley.  Relief approx. t o  30 m on property aspect-mixed. Terrain f l a t   t o  
rol l ing,  odd hilly  portion a t  the  south  side of property. 

Mine presently  operates t i rough a subsidiary, a 200- 3i 0 head cow/calf 
grazing  operation on unused portions o f  the property. 

Above the c i t y  of Kamloops (west) and above the Thompson River 

Land use was (a  r iculturelforestry  defined  razing  (catt le).  
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Geol oqy: 

Western  end o f  the  I ronmask  bathol i th  - on i n t r u s i v e  compared t o  
coarse  gra ined  granodior i te  and f i ne -g ra ined   m ic rod io r i t e  - micromonzonite. 
Associated  wi th 2 o the r   po rphy r i t i c   i n t rus i ves .   M ine ra l i za t i on   i nc ludes  
n a t i v e  copper,  chalcoute,  bornite and chalcopyr i te .  

Veqetation: 

groves on nor th   s lopes and a t  h igher   e levat ion.  
Sparse,  sagebrush, rabbit-bush, bunch-grass. Scattered  pine 

Semi-desert  vegetation  communities - poor  grassland a t  s i te .  

DESCRIPTION OF THE EFFECTS  OF  DUSTFALL BY THE DEVELOPMENT 

Descr ip t ion o f  t he   Dus t fa l l   Mon i to r i nq  Program:  Date o f  Implementation 

Mon i to r inq   Un i t  Number Locat ion (See Map) 

No Cannisters 

No h igh  volume  sampling 

Results: 

Not  avai lable. 

Descr ip t ion o f  M i t i q a t i o n  Measures for Fugit ive  Dust  Control :  

(When a re   t he  measures i n s t i t u t e d ? )  

- Use a water t ruck   sprayer  as requ i red   dur ing  sumner months. 
Normally all days. 7 days a week and a t  n i g h t  i f  requi red for 
roads. 

- No spray  or   b inders used du f i ng   w in te r  months. 

The Handlinq  Areas: 

In format ion  unavai lab le 

Other: 

- D r i l l i n g  and b las t ing   opera t ions   dus t   leve ls   con t ro l led  by 
water  spray and vacuum  bags. 

- Stack  dust  (concentrator/crusher),  product  loading etc., 
uses vacuum bags, wet  process  etc., and no apparent  dust 
problem. 

Iv 

I 

I 
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W - Is t h e   d u s t f a l l  probleln s i t e   s p e c i f i c   o r  widespread? 
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Apparent ly  only  roads need con t ro l  and t h i s  i s  by water  spray 
only. 

- Is t h e   e f f e c t   p e r i o d i c  or continuous? 

The e f f e c t   i s   n o t   p e r i o d i c ,  i t  i s  continuous on roads. 

- What a re   t he   regu la to ry   l eve l s  (urn/$)? Whers must they be met - Mine 
Boundaries? 

PCB Level A ( o f f   p r o p e r t y )  

- Have regulatory   people shown concern  about  the  developnents  dust 
problems? 

No act ion,   monitor ing  requests  etc.   f rom PCB regarding  dust. 

- Only Oept. Mines - health  branch has i nves t i ga ted   dus t   l eve l s  and t h i s  
i s   j u s t   i n  and around  machinery f o r  worker  safety. 

- Is t h e   e f f e c t  amenable t o   m i t i g a t i v e   i n p u t   o r   i s  i t  inherent   to   the 
operat ions? 

Informat ion  unavai lable.  

Major   Fugi t ive Oust  Problem  Areas: 

Roads but con t ro l l ed .  

NOTE 

1. Permits  required and issued  by PCB are: 

- 

1. Construct ion camp sewage 
2. Refuse 
3. Concentrator  ore  emissions 
4. Concent ra to r   ta i l ings  
5. Smelter a i r  emissions 

2. Shel ter   stack gases: 

- dust  removal by 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 .  - so2 t rea ted  by a dual-alkal i   scrubber.  
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BC5 SITE  VISIT DATA SHEET 

a Type of Mininq: 

Copper - Molybdenum 
Open-pi t 

concentrate 

Production (Quantity  per  year, working dayslyearl: 

Waste (rock and overburden) - 36&5 x lo6  tonnelyear 
Ore (copper and moly) - 15.9 10 tonnelyear 

Time Setting: 

'65-70 - exploration '70-72 - construction and preproductions 
Oct. '72 - production 

Description o f  Mininq and Transportation Methods 

Mininq  Method: 

Shovel - truck 

Dump waste t o  wrap around 37" h i l l s ide  dumps (waste i s  rock) 

Equ i pmen t Used : 

I 

1 

I 

I 
c 

Unit  Size Number (Daily and Seasonal ) Other 
Cycle 

m 
Mining, 

P & H 2300 1 7  m3 1 

P & H 2100 11.5 m3 5 4 operating per s h i f t  

BE 280 

Loading 
Direct from  above shovels t o  haul truck and f ront  end loader i f  required 
I n  some areas. 

Hauling 

Wabco 3200 190 tonne 11 
Wabco 120 100 tonne 23 

al l   year  round 
15 m3 1 
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Shippinq  Ratio: 

2.17:l 

O r i l l i n q  and Blast ing:  

- b l a s t i n g  done once  per  day, 5 day/week, year  round - normal ly t ry  f o r  60 holes  b lasted each t ime and  each  one i s  

- th is   a l lows  approx imate ly  2.7 x l o6  tonne  of  broken  rock  to 

- b l a s t i n g   i s  done wet and d r y  - d r i l l i n g   i s   a l l  water   spray  in ject ion so dus t  i s  minimal 

12 m deep 

be ahead o f   t h e   s h o v e l s   a t  any t ime 

Haul Road Character ist ics:   ( length,   design,  mater ia l )  

Haul  roads  are  covered  with  crushed p i t  rock. Access roads 
gravel .  Haul roads 14.5 km approximately  main  haul  roads i n  put 8% grade, 
most  others 6%. Access roads on mine  property  approximately 16.2 km plus 
approximately 16.2 km i n  l o w e r   v a l l e y   a s s o c i a t e d   w i t h   t a i l i n g s  pond  use. 

Storaqe  Practices: 

Af ter   crushing,   ore i s   d e l i v e r e d   t o  a s t a t i c   p i l e  by  conveyor t o  
assume concentrator o f  continuous  supply.  Product  truck  hauled  by paved 
road to   ra i lhead.  No o ther   s to rage  o f   mater ia l .  

Waste Handlinq  Techniques: 

Waste rock  from p i t  hauled  out  by Wabco 190 o r  100 tonne  to  
nearby wrap  around dumps built up and o u t   f r o m   h i l l s i d e   i n  15.25 m (width) 
x 12.2 m l i f t s .  

DESCRIPTION OF THE EXISTING ENVIRONMENT 

- Is met s t a t i o n  da ta  being used? If yes what i s  source o f  data? Can 
we get  a  copy o f  t h i s   d a t a ?  

Met s ta t i on   da ta  i s  not   be ing used. 

Kamloops - see Hat Creek ERT repor ts .  

Seasonal Descr ipt ion:  

Temp. Jan. -10.6OC Mean Average Minimum 
J u l y  t29.1"C Mean Average Maximum 

P r e c i p i t a t i o n  - 344.7 m/yr with 197.1 as snow. 

Growing  degree  days  1350 

f r o s t   f r e e   p e r i o d  20 days. 
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Reqional Overview: 

Geoqraphy: 

- mountainous 125 - 1525 m ASL - r e l i e f   t o  305 m - operations on south side  of Highland valley  approximately 30 
miles from Ashcroft, B.C. - aspect is   general ly  north 

Geology: 

Granodiorite  batholith  with magmatic intrusions of lower Jurassic 
age. Main rock types and minerals  quartz diorite,  calcopyrite, 
bornite,  molybdentite, and sulphides. 

Veqetation: 

Inter ior  Douglas Fir zone (Krajina)  forest  grassland  transition 
zone. 
soi l  = luvisols - brunisols 

DESCRIPTIONS OF THE EFFECTS OF OUSTFALL BY THE DEVELOPMENT 

Description of the  Dustfall Monitorinq Program:  Date o f  Implementation 

Monitorinq  Unit Number Location (See Map) 

No cannisters  or high vol.  units used now or  in the past. 

Results: 

Not available 
PCB have never  asked,  required or Eeasured any dust levels. 

Description of Mitiqative Measures for F u q i t i v e  Dust Control: 

(When are the measures inst i tuted?)  

with  approximately 7 X 103 gallon water tank are used on road network 7 
days a week ( 2  trucks from approximately 6:OO a.m. to  11:OO p.m.) u t i l i ze  
p i t  waste water for  supply. 

During sumner, June  through September 2 - 769 cat  trucks equipped 

During winter, November - March, above trucks  are re-equipped 
with a box t o  spread CaCl plus sand (together). 

All dri l l ing  operations  uti l ize a water  spray  injection and dus t  
i s  control led with acceptable  limits  (although no one measures i t   t o  see 
the resul t ) .   Ut i l ize  a wet crushing process so no dust.  

- Is the dustfal l  problem s i te  specific  or widespread? 

Haul  and access  roads  only. 
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- Is the effect  periodic or continuous? 

Continuous on haul roads. 

- What a re  the regulatory  levels (ugm/m3)? Where must they be met - 
Mine Boundaries? 

BC PCB - a t  property boundary 
TSP - annual geometric mean - 65 ug/m3 

max. 24 hours. - 150 ug/m 

'Dustfall - 15 tons/mi2/mo 

- Have regulatory people shown concern  about the developments dust 
problems? 

No. 

- Is the e f fec t  amenable t o  mitigative  input or i s   i t  inherent  to the 
operation? 

Information  unavailable. 

Major Fuqitive Dust Problem Areas: 

Haul roads. 

NOTE:- Total  area  out o f  production 1200 acres  (includes  logging  roads). - Area i s  well drained (some  impeded i n  valley bottoms due to t i l l  

- Waste dumps are  rock, wrapped around h i l l s i d e   a t  .9 x lo6 tonne 
accumulation). 

per l i f t .  36" overall  slopes, 15.25 m berms between l i f t s  of 
12.2 m height. - Tailings pond i n  lower valley are del ta  discharge (i.e. fixed 
pipe). 
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A1 DATA SHEET 

I 

V 

Y 

Y 

t he   cen t ra l   eas te rn   s lopes   o f   A lbe r ta ' s  Rocky Mountains. Coal i s  ext racted 
by  the  shovel / t ruck method  from 3 open p i t s   a t  a ra te   o f   app rox ima te l y  2 
m i l l i o n  tonnes per year. Waste i s  dumped i n t o  abandoned p i t s .  Coal i s  
washed a t  an on s i t e   p r e p a r a t i o n   p l a n t   k f o r e  i t  i s  loaded on t o  u n i t  
t r a i n s  bound f o r  B.C. terminals. 

A1 i s  an  open p i t   m e t a l l u r g i c a l   c o a l  mining operat ion  located on 

surrounding  the  mine i s  mountainous  and  densely  forested. 
P r e c i p i t a t i o n  averages  approximately 500 nun year ly .  The area 

High  volume  samplers  are  not  being  used t o  measure  suspended 
p a r t i c u l a t e   l e v e l s .  A system o f  11 cann is te rs  measure d u s t f a l l   l e v e l s  
around  the  mining  area. These are   loca ted   p r imar i l y   eas t   o f   the   opera t ion .  
Winds are  predominantly  from  the west. The fo l low ing   tab les   represent   da ta  
col lected  dur ing  the  per iod  f rom  October 1977 t o  July 1978. 
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Dustfall  Determinations  in the A1 Mine Area 
(Tons particulate  matter/sq mi/30 days) 

- 

January  February 
Station BY After BY After BY After BY After 

# Evaporation  Ignition  Evaporation  Ignition  Evaporation  Ignition  Evaporation  Ignition 

1 15.47  5.45 32.30 11.32  15.23 7.53 43.06 35.43 

2  25.56 7.16 11.69 4.40 9.87 5.92 11.58  5.42 

3  20.76 4.44 107.05 26.89 20.79 11.75 25.78 13.01 

4 40.14 9.57  102.53 33.62 10.25 3.74  44.25  19.58 

5 7.14 2.58 20.98 11.80  21.68  13.58  29.55  18.18 

Apri 1 May 

c) 
u1 

Iu 
I 

6 24.23 7.50 35.75 16.30  18.54  12.69  33.90 21 .29 

7 1.26  1.19 - - 12.05 5.00 9.43  4.23 

8 11.53  4.97 - - 13.54  6.88 23.72 11.67 

9 91 . 00 42.45 15.72  7.73 9.02  1.01 12.33  4.95 

10 11.51 4.56 - - 15.33 6.51 17.31 9.65 

11  62.94 14.33 110.17  36.77 18.79  6.26 51.87 18.99 
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Oustfall  Determinations i n  the A1 Mine Area 
(Tons particulate  matter/sq mi/30 days) 

June 
Station BY After BY After BY After BY After BY After 

July October November December 

# Evaporation  Ignition  Evaporation  Ignition  Evaporation  Ignition  Evaporation  Ignition  Evaporation  Ignition 

1 

2 

3 

4 

5 

r , 6  
01 
I 
- 7  

8 

9 

10 

11 

I2 

12.10 

11.73 

25.40 

43.80 

24.67 

29.92 

12.78 

26.56 

14.87 

25.81 

56.69 

5.82 

6.95 

15.57 

20.02 

17.10 

17.12 

8.57 

16.63 

6.14 

16.77 

27.37 

13.25 

15.60 

29.84 

61.29 

13.22 

29.68 

24.51 

21.01 

13.71 

8.78 

54.25 

113.96 

3.97 

7.22 

14.03 

24.38 

10.02 

21.14 

16.10 

10.08 

8.22 

4.36 

24.31 

71.63 

17.02 

- 
157.69 

9.02 

7.73 

198.45 

- 
- 

38.89 

- 
113.97 

11.23 

- 
70.03 

4.13 

6.39 

162.21 

- 
- 

25.59 

- 
56.80 

20.12 

157.25 

9.61 

450.72 

61 .78 

99.85 

11.31 

134.10 

- 
- 
- 

10.86 

78.44 

2.67 

156.13 

26.95 

67.47 

9.10 

63.12 

- 
- 
- 

15.03 5.82 

45.97 18.90 

41.03  10.86 

183.40  57.58 

10.05 5.24 

45.36  28.40 

7.97  4.19 

16.70  6.37 

- - 
16.62 7.25 

215.75 58.36 
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ED HERSCHLER 
GOVERNOR 

HATHAWAY BUILDING 

AIR QUALITY DIVISION 

CHEYENNE. WYOMING 82002 TELEPHONE 777-7391 

November 16, 1978 

Dear 

Attached is a draft  copy of the Air Quality Division's most recent 
analysis and recommendations of emission factors to be used in  the 
development of fugitive emissions from coal  and  uranium mining activ- 
ities. 

T h i s  document is undergoing final review within the Department and is 
forwarded for your review and comments. 

The f i n a l  version  will represent the basis upon which the Division w i l l  
analyze permits for mining operations. We would appreciate receiving 

v 
rHI 

WI comments on this  document. 

Very truly yours, 
*s 

I 

Randolph Wood 
Administrator 
Air Quality Division 

RIJ: cn 
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A REVIElJ OF FUGITIVE  DUST 

MISSION FACTORS 

INTRODUCTION 

The  Division  of  Air  Quality  of  the  IJyoming  Department  of  Environmental 

Quality  has,  for  several  years  now,  required  applicants  wishing  to  construct 

and  operate  facilities  which  produce  significant  quantitities of fugitive 

dust  to  submit  ambient  impact  analyses. The  task  of  preparing  such  analyses 

involve  the  calculation  of  potential  fugitive  dust  emissions  from  the various' 

activities  involved  and  the  subsequent  dispersion  modeling  to  predict  ex- 

pected  increases  in  total  suspended  particulate  concentrations in the  vicinity 

of the  facility. 

At the  time  that  the  Division  initiated  this  requirement no official 

guidelines  were  provided in regard  to  what  were  acceptable  emission  factors 

or  applicable  modeling  techniques. It was hoped  that by doing  such,  prospective 

applicants  would  develop  their own emission  factors as  there  was a significant 

lack  of  reliable  data  available  at  the  time. A variety of developed  dispersion 

models  have  since  been  utilized  but  basically  all  employ a Gaussian  dis- 

persion  equation and it is felt  significant  disparities do not exist at 

present  &e  to  ?he  dispersion  models  themselves as opposed  to  the use and  selec- 

tion of emission  factors. 

To eliminate  some of the  frustrations  and  confusion  in  selecting  activity 

emission  factors.  this  report  will  review  all  in  office  data 

propose  those  factors  believed  to  be  most  applicable  for  use 

plications  concerning  fugitive dust impacts - namely  surface 
Imines. Also guidance  will  be  provided  concerning  the  use of 

position  rates in  dispersion  models. 
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.- REVIEbl  OF CURKENTLY USED MISSION FACTORS 

Emission factors currently in use by the Division in  the  appltcation 

I 
rejriew process were developed by PED&-Environmental for a  single  lignite 

surface mine in North  Dakota. These emission factors were  subsequently.used 

,,I to develop a  mine emission factor which  was used in the Nyoming  Air  Quality 

Maintenance  Area Analysi& for the Powder  River Basin. A research of these 

iu( 

Y 

tl 

.. 

1 

Q 

emission factors  indicates that except for haul roads,  wind  erosion, and 

vehicle exhaust, they are engineering estimates only and are not measured 

values. These emission factors  as currently used  by the  Division  are as 

follows: 

Dragline Operation (Overburden Removal) 

Emission  Rate - 0.05 lb/ton of overburden removal 

Moisture  Days - None Control Factor - None 

Scrapers 
Emission  Rate - 32 lbs/hr of operation 
Control Factor = 0.5 for watering 
Moisture Days - In some  cases an assumption is made that hours 
of operation is during  dry  days. In other cases a  reduction in 
emissions is made to  account  for moisture  days (days in which rain 
or snowf all2 0.01" H20). 

Haul Road Traffic 

Emission Factor - 0.81 x s x  S/30 X 365-13 IbslVTM 

where s - silt  content (-200 mesh o r S 7 5 p )  
S - vehicle speed mph 
W = moisture days (0.0l" H20 or more) 
Control Factor - 0.5 for watering 
Particle Size Fraction - multiply by 0.6 to account for 30 D m  and less 
Wheel Size - Multiply by 2.5 for haul trucks. 

365 

- 0.5 for application of chemical stabilizers 

Access Road Traffic 

Emission rate same equation as haul roads - no correction for wheel 
Control - 0 . 5  for watering, chemical stabilization. or binder with 
size. 

chip and seal surface. 
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Haulroad  Repair  and  Construction 

Scrapers & Graders - 32 lbs/hr  of  operation 
Control - 0.5 for  watering 
Moisture  Days - hours  of  operation  are  assumed on dry  days 
in  some  cases  and  not  in  others. 

Product  Removal - Shovel  or  Frontend  Loader 
Emission = 0.02  lbs/ton  of  coal  removed . 

I 

0. 

Q i l  

.. 
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Overburden  Removal - Truck/Shovel 
Emission  rate = 32 lbs/shovel  hr  with  control  factor  of 0.5 or 
0.02 lbs/ton  overburden with adjustment  foc  moisture  days. 

Wind  Erosion 

0.25 ton/acre/year  based on Universal  wind  erosion  equation 
E - AIKCL'V' from  reference 4 using  a  typical  mine in Powder 
River  Basin. 

Product  Dumping 

0.02 lbs/ton 
Control - 70% water OK negative  pressure  at  dump  hopper. 

Stockpiles 

Variable  but  mostly  from  AP-42  for  sand & gravel  stockpiles. 

It  should  be  noted  that  the  above  emission  factors  are  used i n  the  dis- 
persion  modeling  with  no  fallout  function. 

REVIEW OF CURREW EMISSION  FACTORS 

In the  task  of  selecting  the  most  applicable  emission factors two  pri- 

mary  goals  were  attempted.  The  first  goal  was  to  select  factors  which  could 

be  used  in  a  dispersion  model in  conjunction  with  a  fallout  rate. As it is 

generally  accepted  that  significant  fallout  does  occur  for fugitive  dust 

particules  associated  with  mining  and  materials  handling  facilities,  it was 

felt  that an attempt  should  be  made  to  approximate  reality. The second  goal 

was to  select  factors  which  were  specific  to  Wyoming  mines.  With  these goals 

in mind  a  recent  survey  performed  by  PEDCo  came  to  the  forefront  among  available 

materials. A table  of  emission  factors  were  developed as a  result  of  this 

survey  (see  attachment I) from 5 western  coal  surface  mines.l 
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Another set of emission factors were developed by the Midwest Research 

Institute for particles 3 0 p  and 1ess.in diameter. A portion of these 

factors were verified by  isokenetic  sampling methods at a steel plant.* 

In general these factors were not selected  for  use in a Division guideline 

due to a particle size cutoff of 30,pm and  calculated large emission rates 

for haul truck traffic on unpaved roads as compared to those measured in 

Reference 1 or calculated in accordance with the equation in AP-42. The 

entire report  (Reference 2) is contained in attachment 2 for the reader's 

review.  Attachment 3 (reprinted  from reference 6) contains two tables, 

one summarizes the  range  of  various emission factors for different types 

of mineral mining and the second table summarizes control  techniques, 

efficiencies and cost. The data contained in this reference was essentially 

all that was avialable up to several years ago. 

SELECTED EMISSION FACTORS 

Following this review  are guidelines for  selected emission factors,  con- 

trol techniques and control efficiencies, The following outlines the reasoning 

behind these selections. 

1. Overburden Removal 

A. Dragline - 0.053 lb/yd3 
Source - Reference 1 (see Attachmentl). Represents Wyoming mine 
and is  not much different  than  what was previously  used (.OS lbslton) 

B. TruckIShovel - 0.037 lbslton 
and is only  measured data available. 
Source - Reference 1 (see  Attachment 1. Represents Wyoming mine 

C. Scraper - 32 lbs/hr 
Source - Estimate (Reference 4 ) .  Factors contained in Reference 1 
(Attachment 1) are for  top  soil  removal only. Considerable work 
is done with a scraper removing overburden in preparation to 

many activities associated  with  this  equipment was left out. 
using  a shovel as  well  as in haul road  construction. In essence too 

Control Technique - Natering S O X ,  in common use. 
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2. Haul Roads b Access  Roads 

E 0.81 S (S/30) (w) lb/VElT 
365 

Source - Reference 5 (see  Attachment 4 ) .  This  factor  using  mine 
specific  variables  compares  favorably  with  those  presented  in  Ref- 
erence 1 (Attachment 1). It was felt  that  a  factor  which  accounted 
for  silt  content,  vehicle  speed,  and  wet  days  was  essential. 

Control  Technique 

Watering - 50% Widely  Accepted 

There  is no basis  for  this  efficiency  although it is reported  that 
Oil  or  Chemical  Dust  Suppressant - 60%. 
a  research  program  conducted  in  Arizona  achieved  much  higher 
efficiencies.  Finally it seems  prudent  that if the  'Division 
considers  this  to be BACT  then  some  credit ought to be given  for  such. 

Stabilization of Base  with  Chip  and  seal  surface - 70%. No 
basis  for  efficiency  although  it  was  felt  that if properly  main- 
tained  this  technique  ought  to  be  better  than an oil or chemical 
dust  suppressant  treatment. 

Asphalt  Paving - 85% Widely  Accepted 
3. Haul Road  Repair  and  Construction 

Graders & Scrapers - 32 lbslhr 
Control - Watering 50%, widely  accepted. 
Source - Estimate, no measured  data. 

4 .  Wind  Erosion - E = AIKCL'V'  ton/acre/yr 
Source - Reference 3, only  widely  accepted  equation. 

5. Product  Removal 

Coal - trucklshovel - 0.007 lbs/ton 
Source - Reference 1 (see  Attachment l), highest  of  two  Wyoming  mines. 
Coal-Frontend  Loader - 0.007 lbs/ton 
Source - Estimate,  only  available  data  (Reference 1) 0.12 lblton  seemed 
too  high in  comparison  to  a  trucklshovel  operation.  From an operation 
standpoint  there is very  little  difference  in  the  mechanics  of how 
the  equipment  extracts  and  loads  the  coal. 

Uranium - Front  loader - 0.007 lbs/con 
Source - Estimate,  given  the  fact  that  uranium ore i n  surface  mines 
is usually wet, it is hard  to  see  how  this  could be  higher than  the 
same  operation  for  coal. 

6 .  Product  Dumping 

Coal - Truck Dump - 0.02 lblton 
Source - Re€erence l(Attachment l), measured at mine B i n  Wyoming. 
Mine  E in Wyoming  was  much  lower;  however,  controls  could  have  been 
operating at this mine. 
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Control  Technique - water  sprays 50%; Negative  Pressure 85%; 
Reference 6 (Attachment 3 ) .  

Uranium - 0.02 lb/ton 
Source - Estimate,  same  reasoning  as 5 above. 

7. Stockpiles  (wind  erosion) 
Coal - 1.6 u  lblacrelhr.  where u is  wind  speed in m/sec. 
Source - Reference 1 (Attachment 1) 
Uranium - E 0.05 (s/1.5)(d/235)(f/15)(D/90) lbs/Ton  throughput 

Source - Reference 2 (Attachment 2 ) .  developed  equation is for 
in  pile. 

sand  and  gravel  stockpiles.  An  alternate  source of information 
pertaining  to  stockpiles  is  contained  in  Attachment 5. 

Control  Technique - Enclosure 99X,  watering 50%. 

8. Blasting 

Overburden - 90 lbsjblast 
Coal - 80 lbs/blast 
Attachment 6 contains  a  good  review  of  data  available  concerning 
Source - Reference 1 (Attachment 1) 
blasting . 

USE OF  A  FALLOUT  FUNCTION  IN  MODELING 

A  fallout  function  suggested  for  use  in  conjunction  with  emission  factors 

developed  in  Reference 1 has  been  selected  for  use  with  guideline  factors 

outlined in the  attached  tables.  (See  Attachment 7) 

The equation which is easily incorporated into computerized dispersion 

models  is as follows: 

- QX = exp [- avdyX b] 
QO 

Where  a & b  are  constants  which  are  a  function  of  stability  class 

Vd = settling  velocity  cm/sec  (use 5.0 unless  better  data  is  available) 

x = downwind  distance,  m 

u = windspeed,  m/sec 

Q, = initial  emission  rate 
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Values for a & b are summarized below: 

S t a b i l i t y  
Class 

A 

C 
B 

D 
E 
F 

a b 

0.120 
0.135 
0.183 
0.115 
0.160 
0.114 

0.14 
0.15 
0.18 
0.30 
0.30 
0.40 

Some examples of Qx/Qo are   given below f o r   d i f f e r e n t   s t a b i l i t i e s   h o l d i n g  
winds a t  5 mlsec: 

S t a b i l i t y  X U QxlQo 

C 
C 
C 
C 

D 
D 
D 
D 

E 

E 
E 

E 

500 5 
1000 5 .53 

.57 

2000 5 .49 
3000 5 -46 

500 5 .48 
1000 5 
2000 

.40 
5 .32 

3000 5 .2a 

500 
1000 
2000 
3000 

.36 

.28 

. 2 1  

.17 

COWLUSION 

The emission  factors and fa l lou t   func t ion   se lec ted  in t h i s  review 

represent  what the  Division w i l l  use  in  review of permit  applications. A 

t a b l e  summary of emission  factors,  control  techniques,  and  control  efficien- 

c i e s  is presented  near  the  back of t h i s  review. It is not intended  that  

applicants  be  forced  to  use  this  information  in t h e i r  impact   analysis   i f  

they f e e l  more applicable  information which is documented is avai lable .  The 

Division of Air Q u a l i t y  will, on a regular   basis ,  strive t o  up d a t e   t h i s  

gu ide l ine   a s   be t t e r   da t a  becomes avai lable .  
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P F E o - E n v i I u m t a l  
Sui te  110, Crown Cent& 
2480 Pershing Road 
Kansas C i t y ,  Missouri 64108 

Dsar 

Severdl  other projects have  kept me from m e t i n g  your December 
22 m m t  deadline. My co-ts are as follows: 

1. .High w l m e  samplers w e r e  used as the  standard particulate sampler 
in the  report. 
B o t t o m  page 14 s t a t e s  two upind  hi-vols  were placed  together. 
If t h e  field ‘data  sheet on pp?e 19 is typica l   the  upwind collocated 
W l e r  readings d i f f e r  by 15.5%. This  deviation is m t  for 
samplers highly  tended in a special study. The April ,  1977 
“Environmental  Science  and Technolo&‘ issue paFe 387 shows that the  
h i - w l  rcof or ientat ion can account for great deviations. The article 
shews t he   l a rge r   t he  particulate and the  m t e r  the  wind speed 

micron particles,efficiency is 55% a t  best. 50 micron particles 
the less the  hi-vol  collection efficiency. A t  4.6 d s e c  w i t h  15 

are col lected only 34% of the  tim a t  the 4.6 d s e c  w i n d  speed. 
Tables C-1 to  C-5 pp. 99 to103show  about 200 wind values with 
27% less than 5 mph, and alnost en t i r e ly  at  mine A. It looks 
like the  avemge is h u t  8-12 mph. (4.6 d s e c  is 10.3 mph). 
Thus the  field  hi-vol  samplers w e r e  Eenerallv  gatherinz abut 
50% or less of the p r t i c u l a t e s ,   e s p e c i a l l y  the par t ic les .  
It is not c lear  how mch at ten t ion  was Riven to orientation  durinE 
the owra t ion  of the  hi-vol samplers. 

In large particle s i z e  areas, neaT. coal mine a c t i v i t i e s  I s t t rnp ly  
suspect  the  sampler  orientation and wind will cawe greater  hi-vol 
samplinp errors than were indicated in the Colorado AEN study. 
It appcars to  m the  use of hi-col samplers contributed  to low 
data precision  with mrs p s s i b l y  comin~ f r o m  (1) operation 
(15.5% wiance as a b v e ) ,  ( 2 )  orientat ion (10 - 90% Colorado s d y ) ,  
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( 3 )  hiph f i l t e r  loadinps and (udaown loss-see pape 24.) and (4 )  
other .  

2 .  On pace 22 it s t a t e s   t h e  hand held  instrunent  could not measure 
wind speeds less than 5 miles per hour. I n  mup,h t e r r a i n  as shown 
i n  photopraphs  on  paec 16 ,  t he  low level  measuwwnts of w i n d s  
(pmtably  2 meter  heipht or less) would not  be representative 
for the sampled area. I muld  ,mess  also that the  5 mph starting ' 
wind threshold  muld have created m y  data Droblems low in b x -  
cuts and close to spil p i l e s .  If table 4-10 on  page 53 gives 
tvp ica l  wind conditions, 34% O F  t he  wind speed readings w e r e  l e s s  
than 5 rnph and t h e  hand held wind instnrment would have  produced 
no results. Orientation was apparently  read to the  closest 
at 5 minute in te rva ls .  

ra ther  unresponsive to low wind conditions. The cont inwus  wind 
IF the Bendix  Aerovane was the   propel ler  type, it muld have  been 

pace 18 the  i m  m e a s u m n t s  had a n e t  difference  in   veloci ty  and 
system a t  24 meters was too low to the  pyound. For example on 

d i rec t ion   of  42% and 26.5% respectively.  'he example r iph t fu l lv  
indicates  the ajntinuous svstem wasn't appropriate for the test 
th i s  was probably  the case rmst of the  t k .  Wind chaMcter izat ion 
appears   to  have  been a large source of e m r .  

3 .  Particle s iz inf :  was done micmscopically us in^ 67 milliFoW fil ters 

analysis is d i f f e ren t  to per.form. It is in te res t ing  that  after 
on a b u t  6% of the  hi-vol f i l ters (page 11). Such micmscopic 

out .  A recent  field  studv  (of  hip;hmys) rdss media diameter  of 
performinE 67 of these  expensive  analysis - thev were all thraJn 

1 5  micmns was instead  subst i tuted  in  for t h i s  coal field study. 

From table 4-10, paEe 53 - Flaulroads, samplers were placed at  
dis tances  f r o m  t h e  haul roads  with  the  following results: 

MH Diameter Std.  deviation 

20 m t e n  
10  meters 17.9 microns 

24.  R microns 
6.0 
7 . 3  

30 rwters 2 5 . 7  microns 12.6 

This increase, o r  absence of a trend i n  other cases ,   in  particle 
size with distance seem t o  have frustrated  the  s tudy,   hut   to  
chmse(page 55)a m s s  mean diameter  of 1 5  m i m n s ,  to obtain a 
reasonable setelinp: velocitv  of 5 d s e c  is irresponsible.  

You could  have  used your own particle  sizinK  information  to calculate 

an unrelated  factor.  
settling velocities. Why was t h i s  not  done?  Instead of chocsing 

The not? on paw 8 t h a t  smll particulates adversely  affect   heal th  

aemdVnamic type samplers instead of microscopv as !.as done here. 
is ce r t a in ly  mrrect. Generally such &ta is pathered with 

1, 
W 

aa 

U 
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4 .  The dispersion  equation used is  a very  simple  equation. Noted 
problems with its :Ise follow: 

a. The nude1 paEe 30 assumes no  wind variation.  nut a t  p u n d  
leve l  wind variations are t h e   p a t e s t ,   e s p e c i a l l y  i n  such 
irrefylar coal mine surface  conditions. 

b. The d e l  paRe 22 assumes a statiorarv point mtuce, but  the 
example of  the  b-agline  with its great nuvemnt  violates the assumption. 

c. Often  visual  observations page 24 were used to indicate  whether 
samplers were ih t he   p lum centerline. Sometimes they couldn't 
even predict  where the plume was located. " C J U F ~  trigonometric or 
other   re la t ionships  page 30, they  derived  empirically  the plume center- 

characterization as above, this correction factor could contain 
line horizontally m d  ver t ica l ly .  With noted  variance in wind 

considerable error, especiallv when a faussian  distribution is 
being  used. As one ascends or descends the  c w e  to   cen te r l ine  
p a t  var ia t ions occur. 

d. It is very  probably tha t   t he  2.4 meter sampling h e i a t  was general1.y 
a t  the tottom of the  plum. The standard  deviation  for  this large 
construction type equipment in the mal mining m u l d  be considerably 
greater than the deviation for h i p b a y   t r a f f i c  as c i t ed  on page 
18 and 19. I would thus assum2 The ver t ic le  standard deviation to  be 
several  times  hipher  than 2.4 meters. Fmm the data and the page 
45 note   that   the  1 . 2  and 2 . 4  mter heiphts  differ  in  emission m;es 
by 14%, noth5nE of .va lue  can be said about the vertical aspects 
of t h e  plum. 

e. In  the  horizontal   plane  there seemed to be chaos. On page 24 
where it states  "the  reduction i n  apparent  mission rams with  distance 

understatement. If I am not mistaken you used factors  from other  
from the source m s  not as consistent as vas expected" was an 

studies  to  obtain some w h a t  reasonable  emission  factors because 
your sampling data d idn ' t  f i t  any  predictable trends. F i w  4 - 1 ,  
page 52 shows th i s  disparity - wi th  distance from the source, 

was not  observed  even  with  "supplied"  factors. 
emissions  should f a l l  off. More often than not t h i s  expected  trend 

why w a s  so much variation observed? 

Fmm the tables  4-1 tp 4-7 paEes 4147 only a b u t  20% of the  hi-vols 
w e r e  spread apart a t  1 0 ,  20 ,  30, 40 meters o r  such  equivalent 

mistaken. 
distances and only a t  2 of 7 SOmeS a t  3 of 5 mines i f  I ' m  not 

The m j o r i t y   o f   t h e  -ling was p e r f o m d  with samplers generally 
spearated by muphly 8 m t e r s  in set-ups of threes. A t  10, 20,  30, 
40 meters  the mnRe is a fac tor   o f  4. Rut for  70 ,  78.5, 87 the  
fac tor  is 1 . 2  This  implies  rather poor coverage i n  the  horizontal  
plane. 

- 
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the  samplers were prohably too close  together fo r  such la-e sources. 
Perhaps there were not enough extension &s - w h a t  ever the reason, 

Ap@b data eathered  did  not   supprt   the   fa l l -out  theor/  which expects 
t o  7% emission reduction with each 10 meter  internal to b0 meters 
f r o m  the  source. 

In  the  horizontal  plane no real data or conclusions were obtained 
which could  help  derive  emission  factors. 

On page 24 i f  it is to be  understood that emissions fmm storage 

M y  visual  observations  certainly  dispel1  this  idea.  
p i l e s  ana expccted areas are neglicible,  then  there must be a mistake. 

On page 32 MU state t h a t  hccuracies (deviations fmm a Gaussian 
distribution)  cancel  out because the  calculated  emission rates are 

against  ambient  readings. This defeats the p u r p s e  o f  the  study. 
subsequently  substituted back i n to  a Caussiar. d e l  f o r  comparison 

your indications on pze  75. t h a t  the s i tua t ion  m s  mn&ussian 
h iss ion   fac tors   should  be additive, and stand as such.  Perhaps 

been used.  Perhaps the  upwind-dumwind concept w i l l  rut wrk. 
is m m c t  or a sophisticated  dispersion  equation  should 4 have 

I don I t  think errors j u s t  cancel themselves out.  

I feel   that   the   s tudy  should have r e l a t ed   t o   t he  type o r  nature of 

areas. If it is bum w h a t  operations are or will occur,  then a 
ac t iv i ty   ra ther   thant to  set  apart   d i f ferent  mines and Reographical 

straipht IMSS balance could be made to  characterize  the  operation. 
F r o m  the  ckta in th is   s tudy  such gene& emission  factor use toward 
applications can not be don?. 

A b u t  20% of t h e  data was elimimted  for  various  reasons. Somewhere 

accuracy. This mipht be t h e  case for  a pod   d i f fus ion  mael having 
I think I read t h a t  you fe l t  you were within a factor  of + 2 for 

p d  wind and source in fomt ion   ne i the r   o f  which you had. With 
large biases  noted above my guess is tha t  you might be  within a 

has too miiy assumptions; not all pmblems and possible errors 
factor of + 10 fold in accuracy. The dispersion  equation  discussion 

were discussed. Too much data was t b w n  out. 

The study does indicate which sources ni&t be mjor and minor 

necessary before t h e  factors w u l d  be of any use t o  t h e  State  of 
contributions to particulate emissions  but p a t  refinernnt is 

Montana; 

&&.-e+ 
Sincerely, 

David Naupfian 
A i r  Analyst 

M:es 
cc: Butch Rachal, Region VI11 EPA, lknver 
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