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MOUNT KLAPPAN ANTHRACITE PROJECT 

STAGE II ASSESSMENT 

HIGHLIGHTS 

The Mount Klappan Project 

The proposed development i nc ludes a su r face mine to e x t r a c t raw a n t h r a c i t e , 

a p repa ra t i on p l an t to wash the raw a n t h r a c i t e and produce a v a r i e t y of 

c lean a n t h r a c i t e products , and a s soc i a ted f a c i l i t i e s such as a maintenance 

complex, o f f i c e and dry f a c i l i t i e s , water and power supply f a c i l i t i e s and a 

camp complex f o r workforce accommodation. The development p lan i s 

p r ed i c a ted on the product ion of 1.5 m i l l i o n tonnes o f c lean a n t h r a c i t e 

annua l l y f o r a minimum of 20 yea r s . The product a n t h r a c i t e w i l l be t rucked 

to the deep sea por t o f Stewart f o r overseas shipment. Workers at the mine 

w i l l r e s i d e i n e x i s t i n g communities i n the reg ion and commute to the s i t e 

by bus. 

Anthracite 

Coal which i s geothermal ly heated and compressed becomes a n t h r a c i t e , a 

hard, b r i t t l e and q u i t e pure form o f carbon. I t has never been produced in 

Canada and i s p h y s i c a l l y and chemica l l y q u i t e d i s t i n c t from the thermal and 

m e t a l l u r g i c a l coal produced by other Western Canadian coa l mines. On a 

wor ld-wide bas i s a n t h r a c i t e consumption, p roduct ion and t rade are 

i n c r e a s i n g . The inc rease i n t rade i s r e l a t e d to the d e c l i n e o f indigenous 

p roduct ion i n Western Europe and growing demand i n Korea. The markets and 

uses f o r a n t h r a c i t e d i f f e r from the markets f o r Canada's o ther c o a l s . 

Domestic heat ing i n Europe, Korea and Japan i s the pr imary use of 

a n t h r a c i t e . I t i s a l s o used as i n d u s t r i a l b o i l e r f ue l i n Europe, a carbon 

source i n s p e c i a l t y metal sme l t i n g , as a water p u r i f y i n g f i l t e r agent and 

f o r o the r s p e c i a l t y uses. The Mount Klappan a n t h r a c i t e can be processed to 

prov ide high q u a l i t y and con s i s t en t a n t h r a c i t e products f o r a l l o f these 

markets. The resource quan t i t y i n the mine area i s est imated at more than 

100 m i l l i o n tonnes, enough to su s t a i n the mine f a r beyond the pre-planned 

20 year p roduct ion pe r i od wh i l e markets cont inue to be a v a i l a b l e and 

product ion remains v i a b l e . 
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The Mount Klappan Project Location 

The proposed p r o j e c t i s i n the Mount Klappan coal l i c e n s e b lock owned by 

G u l f Canada Corporat ion approx imately 150 k i l omet re s nor theast o f Stewart 

and 930 k i l omet re s north o f Vancouver i n the northwestern reg ion o f B r i t i s h 

Columbia. The proper ty s t r add l e s the abandoned B r i t i s h Columbia Railway 

subgrade t h a t runs between P r ince George and Dease Lake. A new road 

between the p roper ty and Highway 37, the S tewar t -Ca s s i a r Highway, w i l l be 

con s t ruc ted to p rov ide access to Stewart and other communities. This new 

road w i l l p rov ide the sho r te s t p r a c t i c a l t r uck haul route to the port in 

S tewart . 

The Environmental Effects of the Project 

o D e t a i l e d assessment o f power p l an t s tack emiss ions from the proposed 

s t a t e o f the a r t f l u i d i z e d bed burner f o r waste a n t h r a c i t e i n d i c a t e s 

t h a t environmental impacts w i l l be n e g l i g i b l e . The small s c a l e of the 

p l an t and the emiss ion con t r o l measures i nco rpo ra ted i n i t s des ign 

w i l l r e s u l t i n no apprec i ab le diminishment of a i r q u a l i t y i n the area 

and emiss ion concent ra t ions would be f a r below the s t r i c t e s t en v i r on ­

mental s tandards . 

o Most o f the waterways of the Coal L icence Area w i l l be l a r g e l y 

una f fec ted by the mine ope ra t i on s . However, some of the primary 

dra inage pa t te rn s i n the immediate v i c i n i t y of the mine and p l an t area 

w i l l be a f f e c t e d . Where sediment l oad ing o f the su r face water i s 

s u b s t a n t i a l l y i nc rea sed , t h i s w i l l be managed by d i r e c t i n g the r u n - o f f 

to sediment s e t t l i n g ponds before r e l ea se to na tu ra l water courses . 

The d i scharges from these ponds w i l l meet p o l l u t i o n c o n t r o l o b j e c t i v e s 

and no s i g n i f i c a n t e f f e c t on water q u a l i t y downstream of the p r o j e c t 

i s a n t i c i p a t e d . 

o E f f e c t s on w i l d l i f e w i l l be l o c a l i z e d and min ima l . The p r o j e c t area 

does not encompass any unique or i n t e n s e l y used h a b i t a t f o r s e n s i t i v e 

w i l d l i f e spec ies such as ca r i bou or g r i z z l y bear . No s e n s i t i v e l i f e 

c y c l e a c t i v i t i e s , c r i t i c a l use or l a r ge congregat ions o f any spec ies 

occurs i n the p r o j e c t a rea. 
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No popu la t i on s o f r a re p l an t spec ies would be l o s t t o the development 

and rec lamat ion of d i s t u rbed areas upon complet ion o f mining a c t i v i t y 

w i l l i n i t i a t e the revege ta t i on process . Impacts on vegeta t i on i n the 

area from a i r emiss ions are p r ed i c t ed to be n e g l i g i b l e . 

F i s h e r i e s resources i n the p r o j e c t area are v i r t u a l l y non -ex i s ten t and 

the p r o j e c t w i l l have n e g l i g i b l e impact on f i s h and o ther aquat i c 

l i f e . 

P r o j e c t developments w i l l cover an area o f about 10 square k i l omet re s 

which w i l l be t empo ra r i l y unava i l ab l e as w i l d l i f e h a b i t a t dur ing the 

l i f e o f the p r o j e c t . The area i s surrounded by w i lde rnes s i n a l l 

d i r e c t i o n s and the a l i e n a t i o n of t h i s small area w i l l have minimal 

impact. 

Socio-economic Effects of the Project 

C a p i t a l co s t s f o r the p r o j e c t are expected to exceed $250 m i l l i o n . 

Annual procurement requirements w i l l be about $50 m i l l i o n , $10 m i l l i o n 

o f which w i l l be l o c a l l y ob ta ined . 

Con s t r uc t i on o f the p r o j e c t w i l l e n t a i l d i r e c t employment f o r a peak 

o f about 975 workers. This w i l l i n c l ude a peak workforce o f 450 

workers f o r mine s i t e development and access road c o n s t r u c t i o n w i l l 

r e q u i r e an a d d i t i o n a l 525 workers at the peak. 

Over 20 000 man-years o f employment w i l l be c rea ted by the p r o j e c t 

over the f i r s t 20 years o f ope r a t i on . Once o p e r a t i o n a l , the p r o j e c t 

w i l l employ c l o s e t o 700 workers who w i l l earn an average annual 

p a y r o l l o f over $27 m i l l i o n . Over 300 a d d i t i o n a l jobs are est imated 

to r e s u l t from induced a c t i v i t i e s i n l o c a l communities which w i l l 

p rov ide an average annual p a y r o l l o f $9 m i l l i o n . 

Local r e s i d e n t s are expected to f i l l about h a l f o f the d i r e c t and 

induced p o s i t i o n s c reated by the p r o j e c t . People moving i n t o the 

reg ion w i l l f i l l the remainder. Over 500 new households would be 

e s t a b l i s h e d i n the reg ion r e s u l t i n g i n a popu la t i on i nc rease o f about 



1450 persons. I t i s est imated tha t about 75 percent of the popu la t ion 

i nc rea se w i l l occur i n Stewart, but the new jobs c reated w i l l be more 

evenly d i s t r i b u t e d through the northwest m u n i c i p a l i t i e s and e x i s t i n g 

s e r v i c e bases. Communities such as Dease Lake, Te r race , and Smithers 

w i l l b e n e f i t through expansion o f e x i s t i n g bus inesses and the 

i n i t i a t i o n o f new ones. 

P r o v i n c i a l and l o c a l governments w i l l r e c e i v e inc reased revenues of 

over $18 m i l l i o n annua l l y due to income taxe s , r o y a l t i e s , s a le s taxes 

and p roper ty t axes . 

The p r o j e c t w i l l p rov ide long - term, s t a b l e economic re tu rn s to the 

r e g i o n , an oppor tun i t y to d i v e r s i f y the economic base o f the area and 

jobs i n an area o f ch ron i c unemployment, e s p e c i a l l y f o r na t i ve s and 

young peop le . The impetus o f economic development w i l l a l s o r e s u l t i n 

i nc reased a v a i l a b i l i t y o f s o c i a l and commercial amenit ies i n the area. 

Gu l f i s c on s i de r i n g e s t a b l i s h i n g programs t ha t would a s s i s t na t i ve 

people i n enhancing t h e i r a b i l i t y to access employment o p p o r t u n i t i e s 

on the p r o j e c t . 



1.0 INTRODUCTION 

1.1 TRANSMITTAL STATEMENT 

Gu l f Canada Corpora t ion i s c on s i de r i n g the development o f an a n t h r a c i t e 

mining and p roces s ing opera t ion at i t ' s Mount Klappan Coal L icense property 

i n northwestern B r i t i s h Columbia. The company seeks and hereby requests 

A p p r o v a l - i n - P r i n c i p l e from the Government o f B r i t i s h Columbia and o f f e r s 

t h i s Stage II Environmental and Socio-Economic Assessment i n support of 

t h i s reques t . 

Th i s Stage II Assessment has been prepared i n compliance w i th the Mine 

Development Gu ide l i ne s and p r o j e c t rev iew process p r e s c r i bed by the 

Environment and Land Use Committee o f the Government o f B r i t i s h Columbia. 

The document p rov ides d e t a i l s on the proposed development and de sc r i be s the 

a n t i c i p a t e d e f f e c t s o f the p r o j e c t on the na tu ra l environment, people and 

economy o f the r e g i o n . I t f o l l ows from a Prospectus f i l e d i n February, 

1984, and a Stage I Submission f i l e d i n June, 1985. Gu l f vo lunteered w i th 

the f i l i n g o f the Stage I Submission not to seek a p p r o v a l - i n - p r i n c i p i e 

u n t i l Stage I I . Th i s i n t r oduc t o r y volume presents a summation o f the 

i n fo rmat i on conta ined i n the other f ou r volumes o f t h i s submiss ion to the 

Mine Development S t ee r i n g Committee. 

1.2 BACKGROUND 

Gu l f Canada Corporat ion i s a Canadian company engaged i n a wide range of 

resource development and product ion a c t i v i t i e s i n Canada and other 

c o u n t r i e s . The Coal D i v i s i o n of the C o r p o r a t i o n ' s Development Department 

i s r e s pon s i b l e f o r the advancement of the Mount Klappan A n t h r a c i t e P r o j e c t . 

S i x years o f d e t a i l e d e x p l o r a t i o n work at G u l f ' s Mount Klappan property has 

conf i rmed the presence of one of the non-communist w o r l d ' s l a r g e s t depos i t s 

o f high q u a l i t y , su r face mineable a n t h r a c i t e . The a n t h r a c i t e s e c to r o f the 

i n t e r n a t i o n a l coa l market i s a growth market w i th many o f the t r a d i t i o n a l 
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INTRODUCTION 

producing c oun t r i e s exper ienc ing d e c l i n i n g p roduc t i on . Min ing and product 

p repa ra t i on t r i a l s conducted at the property have proven t ha t the Mount 

Klappan resource can prov ide a f u l l s l a t e o f products rang ing from the 

coar se , low ash a n t h r a c i t e favoured i n Europe t o the high ash b r i q u e t t i n g 

a n t h r a c i t e t h a t i s needed i n Korea. 

A n t h r a c i t e i s a unique type o f coal which has never been produced in 

Canada. A n t h r a c i t e does not compete i n markets w i th cok ing coal and 

thermal coa l products from e x i s t i n g coal mines i n B r i t i s h Columbia or 

Canada which produce coal f o r the s tee l -mak ing and e l e c t r i c a l power 

genera t ion markets. A n t h r a c i t e i s a chem ica l l y and p h y s i c a l l y d i f f e r e n t 

m a t e r i a l w i t h a wide range o f end-uses and markets such as home heat ing and 

s p e c i a l t y sme l t i ng i n a number o f European c o u n t r i e s , t i t a n i u m sme l t ing and 

as b o i l e r f u e l i n Canada, home heat ing b r i q u e t t e s i n Korea and Japan, 

f i l t e r i n g i n p u b l i c water systems and other s p e c i a l i t y uses. 

The proposed Mount Klappan A n t h r a c i t e P r o j e c t would produce 1.5 m i l l i o n 

tonnes o f product annua l l y . Development o f the mine and a n c i l l a r y 

f a c i l i t i e s at the s i t e would i n vo l ve an investment o f over $250 m i l l i o n . 

Con s t ruc t i on o f these f a c i l i t i e s , which i s scheduled to take approx imately 

18 months, would prov ide over 4500 person-months o f employment. During 

t h i s p e r i o d , the r e s i den t s and businesses i n the reg ion w i l l begin to 

r e a l i z e the s u b s t a n t i a l economic b e n e f i t s the p r o j e c t w i l l i n t roduce to 

northern B r i t i s h Columbia. 

Once o p e r a t i o n a l , the mine w i l l employ c l o s e to 700 workers i n mining and 

a n t h r a c i t e t r a n s p o r t a t i o n a c t i v i t i e s . When other a s soc i a ted employment i s 

con s i de red , i t i s est imated tha t i n excess o f 1000 permanent jobs w i l l be 

c rea ted i n the l o c a l r e g i o n . Th i s employment alone w i l l i n t roduce an 

average p a y r o l l to the area of over $36 m i l l i o n per yea r . Company expendi ­

tu re s f o r goods and se r v i ce s w i l l amount to another $50 m i l l i o n annua l l y . 

Much o f t h i s money w i l l remain i n the reg ion to the b e n e f i t o f the 

communit ies. 
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INTRODUCTION 

Gu l f has worked c l o s e l y w i th the P r o v i n c i a l Government to examine var ious 

elements o f the reg i ona l i n f r a s t r u c t u r e such as road access , power supply 

and po r t improvements. These developments would o f f e r a d d i t i o n a l 

employment o p p o r t u n i t i e s and cou ld encourage o ther economic development i n 

the r e g i o n . The p r o j e c t would a l s o r e s u l t i n b e t t e r u t i l i z a t i o n of 

mun ic ipa l i n f r a s t r u c t u r e i n the area and would generate s u b s t a n t i a l tax and 

r o y a l t y revenues f o r l o c a l and p r o v i n c i a l governments. Stewart, Dease 

Lake, I skut and Telegraph Creek i n p a r t i c u l a r w i l l b e n e f i t from increased 

tax revenues. 

Canada, as a whole, w i l l b e n e f i t from improvements i n the balance of t rade 

w i th some o f the n a t i o n ' s most important t r a d i n g par tner s and the Federal 

Government w i l l r e a l i z e s i g n i f i c a n t tax revenues as w e l l . High unemployment 

among n a t i v e people i n the area has r e s u l t e d i n heavy r e l i a n c e on the 

Federal Government f o r ba s i c economic needs. Both the Government and 

n a t i v e people can expect t o b e n e f i t s i g n i f i c a n t l y from the job 

o p p o r t u n i t i e s the p r o j e c t w i l l p rov ide . 

Through the course o f i t s p r o j e c t p lann ing a c t i v i t i e s , Gu l f has maintained 

an ex ten s i ve program o f l i a i s o n and c o n s u l t a t i o n w i th l o c a l r e s i d e n t s , 

r eg i ona l p l anner s , community l e ade r s , n a t i v e bands and many other s pec i a l 

i n t e r e s t groups as we l l as P r o v i n c i a l Government a u t h o r i t i e s . Gu l f has 

been greeted w i th a s t rong consensus o f support f o r the p r o j e c t by l o c a l 

groups and has developed a range o f l o c a l a f f a i r s p o l i c i e s i n response to 

l o c a l concerns which are designed to in su re tha t the reg i ona l e f f e c t s o f 

the p r o j e c t are p o s i t i v e i n every way p o s s i b l e . 

Gu l f i s c on f i den t t ha t the Mount Klappan A n t h r a c i t e P r o j e c t can be 

developed w i th minimal impact on the environment o f the r e g i on . De t a i l ed 

environmental assessment s tud ie s have been conducted by the company f o r 

three years to in su re tha t p r o j e c t p lann ing i nco rpo ra te s a l l reasonable 

environmental p r o t e c t i o n measures such tha t the unique resources of the 

area , e s p e c i a l l y those w i t h i n the S p a t s i z i P la teau Wi lderness Park, w i l l 

not be adver se l y a f f e c t e d . 
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In p a r t i c u l a r Gu l f has s e l e c t e d , i n the c i r c u l a t i n g f l u i d i z e d bed 

combustor, the cu r ren t best technology a v a i l a b l e f o r i t s p o s s i b l e thermal 

e l e c t r i c genera t ing p l a n t . Th i s technology, coupled w i th a low-su lphur 

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

reduces n i t r o u s ox ide emiss ions to l e v e l s t ha t are s i g n i f i c a n t l y lower than 

the most s t r i n g e n t B.C. P o l l u t i o n Cont ro l O b j e c t i v e s . There w i l l be no 

c o n t r i b u t i o n t o a c i d r a i n . 

Gu l f i s committed to con t i nua t i on of i t s program of p u b l i c c o n s u l t a t i o n 

through the p r o j e c t p lann ing and opera t ion phases and intends to cont inue 

w i th i t s approach o f r e spon s i b l y address ing and r e s o l v i n g the environmen­

t a l , s o c i a l and economic concerns a s soc i a ted w i th the p r o j e c t . 

1.3 MINE DEVELOPMENT REVIEW PROCESS 

The B r i t i s h Columbia Mine Development Review Process has been p re s c r i bed by 

the Environmental and Land Use Committee o f Cabinet as the procedure f o r 

e f f e c t i n g a s i n g l e - p a t h government rev iew and assessment o f mining 

developments proposed i n the P rov ince . The Mine Development S tee r i ng 

Committee i s the body charged w i th managing the rev iew process . A l l 

r e l e v a n t government m i n i s t r i e s and agencies are represented on t h i s 

committee. The Coal Mine Development Gu ide l i ne s are admin i s tered by the 

S t ee r i n g Committee and prov ide p o t e n t i a l developers w i th guidance on 

requirements f o r the review process . 

Gu l f i n i t i a t e d the government rev iew process w i th the f i l i n g o f a 

Prospectus f o r the p r o j e c t i n 1984. Th i s document de sc r i bed a conceptual 

p lan f o r the development o f the Mount Klappan proper ty l e ad i ng to the 

product ion o f 3.5 m i l l i o n tonnes o f a n t h r a c i t e product per yea r . A 

p r e l i m i n a r y rev iew o f the p o t e n t i a l impacts t ha t cou ld r e s u l t from the 

development o f the mine was undertaken. Gu l f proceeded i n 1984 w i th the 

soc io-economic and environmental s tud ie s r equ i r ed f o r the development of 

the Stage I Submiss ion. 
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The development concept o f 3.5 m i l l i o n tonnes per year o f a n t h r a c i t e 

product was s u b s t a n t i a l l y changed to 1.5 m i l l i o n tonnes of a n t h r a c i t e 

product per year f o l l o w i n g market assessment. The r e v i s e d product ion l e v e l 

formed the ba s i s f o r the Stage I Submission and t h i s Stage II Submiss ion. 

The Stage I Submission was f i l e d i n June, 1985. 

Fo l l ow ing a thorough rev iew o f the Stage I document, the Mine Development 

S t ee r i n g Committee prepared and t r an sm i t t ed to Gu l f d e t a i l e d review 

comments and a d v i s o r i e s as to i n fo rmat ion requirements f o r the Stage II 

submiss ion. In p a r t i c u l a r , quest ions were r a i s e d concern ing the 

environmental i m p l i c a t i o n s o f the p o s s i b l e thermal e l e c t r i c power p l an t as 

t h i s e l e c t r i c a l power a l t e r n a t i v e was not d e a l t w i th i n d e t a i l i n Stage I. 

In the meantime, Gu l f cont inued a number o f environmental mon i to r ing and 

impact assessment a c t i v i t i e s concurrent w i th ongoing e x p l o r a t i o n and f e a s i ­

b i l i t y work. Upon r e c e i p t o f the comments of the Mine Development S tee r ing 

Committee, some m o d i f i c a t i o n s to the e x i s t i n g environmental programs were 

made and some new a c t i v i t i e s , i n c l u d i n g a t e s t burn o f re fu se a n t h r a c i t e i n 

a f l u i d i z e d bed burner, were launched i n order to be respons ive to the 

government 's requ i rements . 

These endeavours have culminated i n t h i s Stage II Assessment Report and 

request t ha t the Environmental and Land Use Committee grant an a p p r o v a l - i n -

p r i n c i p i e f o r the Mount Klappan A n t h r a c i t e P r o j e c t . P r ov i d i ng s a t i s f a c t o r y 

long- term c o n t r a c t s can be secured w i th customers and sub jec t to the 

approval o f G u l f ' s Board o f D i r e c t o r s , the Company i s prepared to launch 

a Stage I I I program to secure a l l necessary permits from the government as 

soon as a p p r o v a l - i n - p r i n c i p i e i s r e c e i v e d . 

1.4 STAGE II DOCUMENT ORGANIZATION 

The Stage II Environmental and Socio-Economic Assessment f o r the Mount 

Klappan A n t h r a c i t e P r o j e c t i s presented i n f i v e separate volumes. The 

f i r s t i s t h i s volume which summarizes the key i n fo rmat ion conta ined i n the 

other f ou r volumes. I t prov ides a b r i e f d e s c r i p t i o n o f the p r o j e c t and 
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d i s cu s se s the p r i n c i p a l e f f e c t s o f the p r o j e c t on the environment and 

economy o f the r e g i o n . G u l f ' s proposa l s f o r m i t i g a t i n g and managing these 

impacts are a l s o o u t l i n e d . 

Volume II - Pro.iect Development Plan prov ides a d e t a i l e d d e s c r i p t i o n of a l l 

aspects o f the p r o j e c t which i s d i v i d e d i n t o the major components of 

geology, mine p l a n , a n t h r a c i t e p roce s s i ng , i n f r a s t r u c t u r e elements and 

environmental management fea tu re s i nco rpora ted i n the p r o j e c t p l a n . This 

volume conta in s much of the in fo rmat ion developed i n the course of G u l f ' s 

p r e l i m i n a r y des ign and f e a s i b i l i t y study e f f o r t s . 

The r e s u l t s o f a v a r i e t y o f s tud ie s address ing environmental impacts are 

repor ted i n Volume I I I - Environmental Assessment. The m a t e r i a l conta ined 

t h e r e i n p rov ides a d d i t i o n a l ba se l i ne data on the b i o p h y s i c a l environment to 

supplement t h a t which was prov ided i n the Stage I submiss ion as we l l as 

d e t a i l e d i n v e s t i g a t i o n s o f a i r emis s ions , w i l d l i f e resources and water 

q u a l i t y which were i d e n t i f i e d i n the Stage I rev iew comments as items 

r e q u i r i n g s p e c i a l emphasis. Th i s volume a l s o prov ides an invento ry and 

assessment o f he r i t a ge resources i n the area. 

Volume IV - Socio-Economic Assessment addresses the e f f e c t s o f the p r o j e c t 

on the reg i ona l popu la t i on and economy. Employment and income p r o j e c t i o n s 

are developed and the sett lement pa t te rn s o f i n -mig rant households are 

con s i de red . P o t e n t i a l impacts on other economic a c t i v i t i e s and land uses 

i n the r e g i o n , a long w i th the f i n a n c i a l and s o c i a l e f f e c t s on i n d i v i d u a l 

communities i n the area are a l so addressed. Volume V - Community P r o f i l e s 

i s a companion volume to the Socio-Economic Assessment. The p r o f i l e s 

p rov ide updated ba se l i ne socio-economic data and records some o f the l o c a l 

a t t i t u d e s toward development f o r each community i n the r e g i on . 

1-6 



2.0 PROJECT DESCRIPTION AND DEVELOPMENT PLAN 

2.1 SETTING AND LOCATION OF PROJECT 

The Mount Klappan property i s comprised o f about 50 000 hectares l o ca ted 

150 k i l omet re s nor theast o f the i c e - f r e e por t o f Stewart i n northwestern 

B r i t i s h Columbia. By a i r , the s i t e i s about 530 k i l omet re s northwest of 

P r i n ce George an 930 k i l omet re s north o f Vancouver. F igure 2-1 i n d i c a t e s 

the l o c a t i o n o f the p roper ty . 

The p roper ty i s l o ca ted between e l e v a t i o n s o f about 1200 and 1800 metres 

above sea l e v e l and l i e s at the northern ex t rem i t y o f the Skeena Mountains. 

P roper ty boundaries encompass severa l i n te rconnected broad v a l l e y s w i th an 

i n d i s t i n c t he ight o f land near the cent re o f the p rope r t y . W i th in the mine 

area on ly the northern s lope o f Lost Ridge where the mine i t s e l f would be 

l o c a t e d , i s s teep. Other t e r r a i n i n the area i s q u i t e gen t l e and prov ides 

easy su r face access f o r min ing. F igure 2-2 i l l u s t r a t e s the p r i n c i p a l 

f ea tu re s o f the northwest reg ion and the Mount Klappan coa l l i c e n s e b lock . 

The t r e e l i n e i n the area i s at about 1500 metres e l e v a t i o n . Most of the 

mine area i s above the t r e e l i n e i n an area of a l p i n e tundra , sparse grasses 

and barren rock . The mine area l i e s about 2 k i l omet re s east o f the upper 

reaches o f the L i t t l e Klappan R i ve r which courses northwest away from the 

p rope r t y . 

The p a r t i a l l y completed B r i t i s h Columbia Rai lway l i n e between P r i nce George 

and Dease Lake runs through the l i c e n c e a rea . R a i l was l a i d to w i t h i n 80 

k i l omet re s south o f Mount Klappan before the p r o j e c t was abandoned. The 

r a i l w a y subgrade was p a r t i a l l y completed through and beyond the property as 

f a r north as the S t i k i n e R i v e r . Th i s subgrade p r e s en t l y prov ides road 

access t o Mount Klappan from the Ealue Lake t u r n o f f on Highway 37 near 

I s kut . 
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PROJECT DESCRIPTION AND DEVELOPMENT PLAN 

2.2 EXPLORATION SUMMARY 

A n t h r a c i t e was f i r s t d i s covered on what i s now the Mount Klappan property 

i n 1899 by V i c t o r Dupont, an engineer working w i th the Canadian Department 

of Rai lways and Canals . Subsequent d i s c o v e r i e s i n the reg ion a t t r a c t e d 

i n t e r m i t t e n t a t t e n t i o n i n the 1920 ' s , 1950's and 1960 ' s . F i n a l l y , i n 1979, 

Gu l f g e o l o g i s t s became i n t e r e s t e d i n the Mount Klappan area i n the course 

of reconnaissance work along the upper Skeena R i ve r v a l l e y . By 1981, Gu l f 

had acqu i red the coal l i c e n c e s f o r the property and had embarked on an 

ex ten s i ve e x p l o r a t i o n program tha t has cont inued to t h i s day. 

In the more than s i x years o f i n t e n s i v e work on the p roper t y , Gu l f has 

advanced from reg i ona l i n v e s t i g a t i o n s to t r i a l min ing, p roces s ing and 

shipment o f t e s t cargoes to p o t e n t i a l overseas customers. To the end of 

1986, c l o s e t o 26 000 metres o f diamond and r o t a r y d r i l l i n g i n over 110 

holes had been completed on the p rope r t y . Over 2500 metres o f mechanical 

and hand t r ench i n g had a l so been undertaken to i n v e s t i g a t e near sur face 

outcrops o f a n t h r a c i t e seams. Two a d i t s have been d r i v en i n t o a n t h r a c i t e 

seams on Lost Ridge to e x t r a c t bulk samples and a t e s t p i t has been opened 

on Lost Ridge f o r t r i a l cargo min ing. An e x p l o r a t i o n camp and p i l o t - s c a l e 

a n t h r a c i t e p roces s ing p l an t have a l so been e s t a b l i s h e d on the p roper ty . 

2.3 GEOLOGY AND ANTHRACITE RESOURCES 

Four g r ada t i ona l sedimentary sequences have been i d e n t i f i e d on the Mount 

Klappan A n t h r a c i t e P roper ty . The area o f the proposed mine on Lost Ridge 

conta in s the main a n t h r a c i t e - b e a r i n g rocks which Gu l f g e o l o g i s t s have 

des ignated as the Klappan sequence. Twenty p o t e n t i a l l y mineable a n t h r a c i t e 

seams rang ing i n th i c kne s s from 1 metre to 6.8 metres have been de l i nea ted 

i n the sequence. The sediments were depos i ted i n the Lower Cretaceous 

pe r i od under marine to coa s ta l c o n d i t i o n s . The s t r a t i g r a p h y c o n s i s t s of 

c y c l i c packages o f sandstones, s i l t s t o n e s , mudstones, l a t e r a l l y d i s c o n t i ­

nuous conglomerates and abundant a n t h r a c i t e seams. (See F igure 2-3 -

S t r a t i g r a p h y ) . 
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Sampling o f the coal seams has revea led them a l l to be un i fo rmly of 

a n t h r a c i t e q u a l i t y over ex tens i ve l a t e r a l d i s t a n c e s . Th i s i n d i c a t e s that 

the sedimentary sequence has been heated by a deep-seated and extens i ve 

source r a t h e r than by s m a l l , i s o l a t e d i n t r u s i o n s or v o l c a n i c events . As a 

r e s u l t , the a n t h r a c i t e q u a l i t y i s very c on s i s t en t across the mining area, 

u n l i k e many d e p o s i t s , such as those found i n many other pa r t s o f the wor ld , 

where coa l seams are s p o r a d i c a l l y i n t ruded by igneous rocks and the seams 

are on ly l o c a l l y heated to a n t h r a c i t e rank. 

Fo ld i ng i n the a n t h r a c i t e bear ing sequence i s c h a r a c t e r i z e d by l ong , gent le 

southwester l y l imbs and sho r t e r , up r i gh t or overturned n o r t h e a s t e r l y l imbs . 

The main f o l d s w i t h i n the depos i t are 1 to 2 k i l omet re s apart and prov ide 

very good l o c a t i o n s f o r open p i t mining where the f o l d c r e s t approaches or 

outcrops on the su r f ace . Lost Ridge i s one o f these l o c a t i o n s . F a u l t i n g 

and d i s c o n f o r m i t i e s i n the a n t h r a c i t e bear ing s t r a t a are r e l a t i v e l y minor. 

In the mine a rea, the twenty p o t e n t i a l l y mineable seams average a t rue 

t h i c kne s s o f about 2.4 metres and occur w i t h i n about 450 metres o f s ec t i on 

i n the Klappan Sequence s t r a t a . Over 100 m i l l i o n tonnes o f mineable 

a n t h r a c i t e resource has been i d e n t i f i e d i n the area of the proposed mine. 

I t i s c l e a r from the e x p l o r a t i o n work conducted by Gu l f t ha t the resource 

extends w e l l beyond the immediate area of the proposed mine. 

The mine p lan i s p red i ca ted on producing about 30 m i l l i o n tonnes of 

a n t h r a c i t e product from the i d e n t i f i e d resource over an economic p lanning 

hor i zon o f 20 yea r s . C l e a r l y , the resource can support operat ions f o r a 

much longer p e r i o d . In the mine p l an , n ine of the p o t e n t i a l l y mineable 

seams would be re lea sed w i th Seams I and H account ing f o r 70 percent of the 

mineable r e se r ve . 

Wa shab i l i t y t e s t i n g has conf irmed tha t the mine reserves can produce a wide 

range o f a n t h r a c i t e products , d i f f e r e n t i a t e d by s i z e and ash content , 

which range from coarse a n t h r a c i t e product w i th about 6 percent ash to 

f i n e r products w i th approx imately 25 percent ash. Raw a n t h r a c i t e has an 

average ash content o f about 32 percent w i th a gross c a l o r i f i c value of 

2-6 



PROJECT DESCRIPTION AND DEVELOPMENT PLAN 

nea r l y 5400 c a l o r i e s per gram at a r e s i d u a l moisture l e v e l o f 1.5 percent . 

Sulphur content o f the raw a n t h r a c i t e averages a very low 0.47 percent . 

2.4 MINING 

S ince seve ra l o f the t a r g e t t e d a n t h r a c i t e seams outcrop on Lost Ridge, 

p re -p roduc t i on overburden s t r i p p i n g requirements are min ima l . The mine 

w i l l be opened up i n three contiguous areas. The North area i s on the 

nor theas t f l a n k o f Lost Ridge. I t t r ace s the outcrop o f Seam H on the 

nor theas t s i de and f o l l o w s t h i s seam down d i p to the southwest. The 

Cent ra l area i s on the c r e s t o f the r i d ge and cuts along the s t r i k e of the 

overturned Seam I and cont inues to f o l l o w down d i p of Seam H. The South 

area i s the southwest pa r t o f the depos i t and i nc ludes seams down through 

H. Nine seams c o n t r i b u t e to the mine product o f 30 m i l l i o n tonnes. 

S t r i p p i n g o f overburden and interburden w i l l be accomplished w i th 24.5 

cub i c metre c a p a c i t y e l e c t r i c s t r i p p i n g shove l s . The waste rock to be 

removed w i l l be d r i l l e d and b l a s ted p r i o r to l oad ing by the shovels i n t o a 

f l e e t o f 154 tonne c apac i t y haul t r u c k s . The waste ma te r i a l w i l l be end-

dumped from the t r uck s i n the waste d i s po sa l area on the northwest s i de of 

the p i t . 

To min imize breakage, the a n t h r a c i t e seams w i l l not be b l a s t e d . The 

exposed a n t h r a c i t e w i l l be excavated and loaded i n t o the 154 tonne capac i t y 

t r u c k s by h y d r a u l i c backhoe excavators working from a s e r i e s o f 10 metre 

high benches i n the p i t . A n t h r a c i t e excavat ion w i l l take p lace i n a l l 

th ree mine areas s imu l taneous ly but the north area w i l l u l t i m a t e l y produce 

j u s t over h a l f o f the 20 year mine re se rve . 

I n i t i a l s t r i p p i n g waste w i l l be used p r i m a r i l y to con s t r uc t haul roads. A 

number o f i n - p i t ramps and roads w i l l l i n k w i th haul roads ou t s i de the p i t 

which prov ide access to the waste d i spo sa l area to the northwest. Access 

to the d i s po sa l area w i l l be a v a i l a b l e at severa l e l e v a t i o n s and t ruck 

hauls w i l l be planned such tha t the d i spo sa l s i t e e l e v a t i o n and the waste 

l oad ing e l e v a t i o n are as c l o s e to each other as p r a c t i c a l . 
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A haul road w i l l be cons t ruc ted f o r hau l i ng run-of -mine a n t h r a c i t e from the 

p i t area to the p repa ra t i on p l an t complex. I t w i l l e x i t the p i t area at 

the south per imeter and tu rn to the north to s k i r t Lost Ridge. A l l haul 

roads w i l l be designed to s p e c i f i c a t i o n s app rop r i a te f o r sa fe opera t i on of 

the 154 tonne t r u c k s . F igure 2-4 i n d i c a t e s the arrangement o f proposed 

mine s i t e f a c i l i t i e s . 

Over the 20 year p lann ing ho r i z on , i t i s est imated tha t about 320 m i l l i o n 

bank cub i c metres w i l l be excavated from the p i t i n order to produce 1.5 

m i l l i o n tonnes o f c lean product each yea r , o r 30 m i l l i o n tonnes over the 20 

yea r s . 

Major a n c i l l a r y f a c i l i t i e s a s soc i a ted w i th the mining ope ra t i on are an 

o f f i c e and dry complex northeast o f the p i t , a power d i s t r i b u t i o n system, 

an e x p l o s i v e s s torage area north o f the p i t and an ex ten s i ve a r ray o f water 

dra inage and d i v e r s i o n f a c i l i t i e s . 

To the ex tent p o s s i b l e , a l l su r face water r uno f f t ha t i s not c r o s s i n g areas 

d i s t u r b e d by mine development w i l l be d i v e r t e d away from d i s t u r bed areas 

and routed t o l a t e r a l water courses by a system o f d i v e r s i o n d i t che s and 

channe l s . A l l dra inage from d i s t u rbed areas such as the mine, waste 

d i s po sa l a rea , roads and b u i l d i n g s i t e s w i l l be captured i n c o l l e c t i o n 

d i t c h e s and d i r e c t e d to s e t t l i n g ponds so t ha t suspended sediments are 

removed from the water before d i s cha rge . Th i s system w i l l ensure tha t 

water q u a l i t y i n the p r o j e c t area w i l l remain we l l w i t h i n B r i t i s h Columbia 

Government o b j e c t i v e s . 

P r e c i p i t a t i o n i n the area i s moderate, averaging on ly about 400 mm per 

yea r . Snow accumulat ions i n the w i n t e r are on ly from 1.0 to 1.5 metres. 

These modest volumes make mining operat ions r e l a t i v e l y easy and dra inage, 

e ro s i on and sed imentat ion and p i t dewater ing i s sues present no s i g n i f i c a n t 

problems. Much o f the p i t i s e i t h e r a stagnant or recharge area f o r 

groundwater so s i g n i f i c a n t i n f l ows are not expected. 
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2.5 ANTHRACITE PREPARATION 

PROJECT DESCRIPTION AND DEVELOPMENT PLAN 

Raw a n t h r a c i t e from the Mount Klappan mine can be washed to produce a 

v a r i e t y o f a n t h r a c i t e products ranging from f i n e a n t h r a c i t e o f about 25 

percent ash to coarse , low ash product s . R e l a t i v e l y s imple and proven 

washplant technology i s i ncorpora ted i n the p repa ra t i on c i r c u i t s which r e l y 

on heavy media separators to reduce the run-of -mine ash content . No 

chemical t reatments are invo l ved i n the process and no chem ica l l y contami­

nated e f f l u e n t s w i l l r e s u l t . The ba s i c p repa ra t i on agent i s s imply water 

and magnet ite ( i n e r t ) which i s con t inuous l y recovered and reused. F igure 

2-5 s c h e m a t i c a l l y i l l u s t r a t e s the p repa ra t i on process . 

Raw a n t h r a c i t e d e l i v e r e d to the p repa ra t i on p l an t w i l l be crushed and 

segregated i n t o premium q u a l i t y (coarse, low ash) and standard q u a l i t y 

streams. Each w i l l be handled s epa ra te l y throughout the p repa ra t i on and 

t r a n s p o r t a t i o n phases. A f i n e a n t h r a c i t e c i r c u i t w i l l a l s o be u t i l i z e d f o r 

ma te r i a l pass ing the small s i z e sc reen ing o f both the premium and standard 

a n t h r a c i t e c i r c u i t s . The a n t h r a c i t e c l ean i ng c i r c u i t s can be operated i n 

p a r a l l e l to s imu l taneous l y produce the same product or d i f f e r e n t products . 

Each o f the proces s ing c i r c u i t s f o r premium and standard a n t h r a c i t e w i l l 

use heavy medium separa to r s , one f o r coarse a n t h r a c i t e and one f o r medium 

s i z e d a n t h r a c i t e . The f i n e a n t h r a c i t e c i r c u i t w i l l employ c l a s s i f y i n g 

cyc lones and c e n t r i f u g e s to recover the b e t t e r q u a l i t y p o r t i o n o f the 

f i n e s . 

Coarse re fu se from the c i r c u i t s w i l l be mechan ica l l y dewatered and 

t ran spo r ted t o a surge b in f o r t r u ck l o a d i n g . About 860 000 tonnes o f t h i s 

ma te r i a l w i l l be generated each yea r . The same t r uck s t ha t are used to 

haul raw a n t h r a c i t e to the p l an t w i l l d i spose o f the p repa ra t i on p l an t 

r e j e c t i n a s t o c k p i l e area north o f the p l an t s i t e . About 30 percent of 

t h i s m a t e r i a l w i l l be used as c o n s t r u c t i o n ma te r i a l i n the t a i l i n g s dam. 

The d i s po sa l p i l e f o r the remainder l i e s w i t h i n the catchment area of the 

t a i l i n g s pond. 

2-10 



RAW 
ANTHRACITE 

HOPPER 

STANDARD ANTHRACITE 
STORAGE SILO'S 

PREPARATION PROCESS SCHEMATIC 

HOT 
BATH 

SCREEN 

ENGt[205057]DIAOI9.jl 

FINES FROM STANDARD ft PREMIUM CIRCUITS 

CLARIFIED WATER 

TAILINGS POND 

MIDDLINGS PRODUCT 

2-11 FIGURE 2 - 5 



PROJECT DESCRIPTION AND DEVELOPMENT PLAN 

The water and u l t r a f i n e p a r t i c l e s l e f t a f t e r e x t r a c t i o n o f a n t h r a c i t e 

products from the f i n e c i r c u i t w i l l be d i r e c t e d to a t a i l i n g s t h i c kene r 

ves se l adjacent to the p repa ra t i on p l a n t . The t h i c k e n e r over f l ow w i l l be 

r e c y c l e d to the a n t h r a c i t e c l ean i ng c i r c u i t s . The underf low w i l l be a 

s l u r r y o f about 30 percent s o l i d ma te r i a l which w i l l be d i scharged to the 

t a i l i n g s pond. Th i s d i scharge w i l l i n co rpo ra te about 117 000 tonnes of 

s o l i d s per year which w i l l e v e n t u a l l y s e t t l e to the bottom o f the pond. 

The c l ean supernatant w i l l then be decanted and r e c y c l e d to the p repara t i on 

p l a n t . 

Clean a n t h r a c i t e products are conveyed to storage to await l oad ing on 45 

tonne c a p a c i t y haul t r uck s which would t r an spo r t the a n t h r a c i t e to Stewart. 

2.6 OTHER PROJECT FACILITIES 

In a d d i t i o n t o the mine and a n t h r a c i t e p repa ra t i on p l a n t , a number of 

a n c i l l a r y and i n f r a s t r u c t u r e f a c i l i t i e s w i l l be necessary to the ope r a t i on . 

Severa l b u i l d i n g complexes w i l l house many of these necessary f u n c t i o n s . 

The mine o f f i c e and dry b u i l d i n g near the mine has been mentioned 

p r e v i o u s l y . Th i s s t r u c t u r e w i l l con ta in o f f i c e s f o r mine management and 

eng ineer ing s t a f f , as we l l as a l o c k e r room, shower and c lean-up f a c i l i t i e s 

f o r the mine work f o r c e . 

The mine s e r v i c e complex would be l o ca ted adjacent to the p repa ra t i on p l an t 

and would con ta i n r e p a i r and maintenance f a c i l i t i e s f o r a l l mining 

equipment, warehousing and storage space, p r o j e c t a d m i n i s t r a t i o n o f f i c e s , a 

l a b o r a t o r y and dry f a c i l i t i e s f o r p repa ra t i on p l an t and maintenance 

workers. V e h i c l e f ue l s torage tanks would a l s o be l o ca ted i n t h i s a rea. 

A gatehouse complex would be l o ca ted at the entrance to the s i t e . This 

b u i l d i n g would con ta in s i t e s e c u r i t y o f f i c e s and annunc iator c o n t r o l s f o r 

the f i r e alarm system. The f i r s t - a i d i n f i r m a r y would a l s o be housed here 

along w i th the ambulance and f i r e t r u ck garage. 
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O n - s i t e accommodation would be prov ided i n a 420 person camp f a c i l i t y which 

would a l s o con ta i n k i t c h e n , d i n i n g and r e c r e a t i o n a l f a c i l i t i e s . Mine and 

p l an t workers w i l l operate on 12 hour s h i f t schedules and on a 7 day 

r o t a t i o n b a s i s . They w i l l commute to the s i t e from t h e i r homes i n var ious 

communities i n the reg ion and w i l l u t i l i z e the camp f o r room and board 

wh i l e on s i t e . 

Two a l t e r n a t e power sources are c u r r e n t l y under c o n s i d e r a t i o n f o r the Mount 

Klappan p r o j e c t . One opt ion e n t a i l s c o n s t r u c t i o n by the B r i t i s h Columbia 

Hydro and Power A u t h o r i t y o f a 280 k i l o m e t r e , 138 kV t ran sm i s s i on l i n e from 

a po i n t i n the e x i s t i n g power g r i d at New A iyansh, which i s l o ca ted 100 

k i l omet re s nor th o f Ter race. 

I f t h i s g r i d ex tens ion i s not b u i l t , Gu l f would con s t r u c t a 15 MW thermal 

genera t i ng p l a n t complex at Mount Klappan adjacent to the a n t h r a c i t e 

p repa ra t i on p l a n t . The power p l an t would prov ide the e l e c t r i c power and 

steam f o r a n t h r a c i t e process ing and space heat ing by burning the coarse 

r e j e c t a n t h r a c i t e generated as a waste product from the p repa ra t i on 

p roces s . 

Gu l f has s e l e c t e d the best a v a i l a b l e , proven technology f o r meeting the 

dual o b j e c t i v e o f generat ing power from the high ash r e j e c t a n t h r a c i t e and 

min im i z i ng p o t e n t i a l a i r emiss ions from the b o i l e r o p e r a t i o n . P i l o t s ca l e 

t e s t i n g o f a c i r c u l a t i n g f l u i d i z e d bed combustion (CFBC) system burning 

samples o f Mount Klappan r e j e c t a n t h r a c i t e has shown the technology to be 

e f f e c t i v e i n meeting both o b j e c t i v e s . 

The a i r q u a l i t y parameters o f g rea te s t concern w i th a thermal generat ing 

p l an t are su lphur d i o x i d e , n i t rogen ox ides and p a r t i c u l a t e s . The sulphur 

content o f the f ue l i n t h i s case i s very low at about 0.4 percent . Calcium 

inherent to the ash content of the f ue l r eac t s w i th the su lphur i n the 

f l u i d i z e d bed combustor removing most o f i t from the s tack gases. The low 

opera t i ng temperatures o f the CFBC b o i l e r r e s u l t i n very low n i t r ogen oxide 

format ion and a baghouse f i l t e r i n g system removes nea r l y a l l p a r t i c u l a t e 

matter from the f l u e gases. 
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The r e s u l t i n g s tack emiss ion l e v e l s are we l l w i t h i n B r i t i s h Columbia ' s 

s t r i c t e s t a i r p o l l u t i o n con t r o l o b j e c t i v e s . Tota l su lphur d i o x i d e emiss ions 

are .6 m e t r i c tonnes per day. Th i s compares w i t h , f o r example, 12 met r i c 

tonnes per day from the A lcan r e f i n e r y i n K i t i m a t o r 30 met r i c tonnes per 

day o f su lphur d i o x i d e from a gas p l an t i n For t Ne l son. The proposed Hat 

Creek Thermal E l e c t r i c p r o j e c t would r e l ea se 150 met r i c tonnes o f su lphur 

d i o x i d e d a i l y to the atmosphere. 

The power p l an t complex would house a f u e l s t o c k p i l e area and r e c l a im 

conveyor t o feed the b o i l e r u n i t . Steam produced by the b o i l e r would d r i v e 

a condensing 15 MW tu rb i ne generator which would be l i n k e d to con t r o l and 

swi tchgear and a sub s ta t i on to step the power down to 13.8 kV f o r 

d i s t r i b u t i o n to the var ious s i t e f a c i l i t i e s . Bed and f l y ash would be 

removed from the b o i l e r and depos i ted i n the coarse re fu se d i spo sa l a rea. 

Fresh water f o r a n t h r a c i t e p roces s i ng , power p l an t ope r a t i o n , d r i n k i n g , 

f i r e and domestic uses w i l l be obta ined from the L i t t l e Klappan R i ve r west 

o f the p l a n t s i t e . Two a l t e r n a t i v e s are under c o n s i d e r a t i o n f o r the water 

supp ly . The f i r s t would i n vo l ve a water r e s e r v o i r dam which would conta in 

about 1.2 m i l l i o n cub i c metres or the equ i va l en t o f about one y e a r ' s water 

demand. The other op t i on e n t a i l s excavat ion of g rave l f i l l e d i n f i l t r a t i o n 

g a l l e r i e s adjacent to the r i v e r . 

Development o f the mine w i l l a l s o r e q u i r e c o n s t r u c t i o n o f a new access road 

from Highway 37 at B e l l - I r v i n g II to the p r o j e c t a rea . Th i s road w i l l be 

u t i l i z e d by the 40 tonne c apac i t y haul t r u ck s t r a n s p o r t i n g a n t h r a c i t e to 

Stewart and f o r workforce commuting, mine r e - supp l y and other access 

requ i rements . The access road, p o r t , and a l t e r n a t i v e e l e c t r i c a l power 

source are d i s cus sed f u r t h e r i n Sec t i on 6.0. 

Con s t ruc t i on o f the p r o j e c t f a c i l i t i e s would r e q u i r e about 20 months. 

Assuming approval i n mid-1987, product a n t h r a c i t e d e l i v e r i e s cou ld commence 

i n the sp r i n g o f 1989. F igure 2-6 i n d i c a t e s the t im ing o f development 

a c t i v i t i e s on a year by year b a s i s . 
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3.0 ENVIRONMENTAL MANAGEMENT PROPOSALS 

3.1 INTRODUCTION 

Gu l f has i nco rpo ra ted a wide range o f f a c i l i t i e s , processes and p o l i c i e s 

i n the Mount Klappan development p lan which have as t h e i r pr imary f u n c t i o n , 

the r educ t i on or avoidance o f p o t e n t i a l environmental impacts. For a 

p r o j e c t such as tha t contemplated at Mount Klappan, e f f e c t i v e approaches to 

waste hand l ing and water management are key determinants o f the 

environmental impact o f the development. Contingency p l ann ing , rec lamat ion 

p lann ing and environmental mon i to r ing are a l s o c r i t i c a l to m in im iz ing the 

environmental i m p l i c a t i o n s of the p r o j e c t . 

I f an o n - s i t e power generat ing p l an t i s b u i l t , a i r q u a l i t y c on t r o l would 

be o f s i g n i f i c a n t importance. 

3.2 WASTE MANAGEMENT PLANS 

A c a r e f u l i n ven to ry o f a l l waste m a t e r i a l s produced by the p r o j e c t has been 

conducted and sound methods f o r the d i spo sa l and/or treatment o f each of 

these has been developed. The p r i n c i p a l waste products d i r e c t l y a s soc ia ted 

w i th the mining and proces s ing o f a n t h r a c i t e are waste rock, t a i l i n g s and 

r e j e c t a n t h r a c i t e . Each has been c a r e f u l l y eva luated t o determine the 

p o s s i b l e e f f e c t s on the environment. 

Waste rock p laced i n the des ignated d i spo sa l area i s the most s i g n i f i c a n t 

product i n terms o f volume. A f t e r placement and compaction, i t w i l l occupy 

approx imate ly 380 m i l l i o n cub i c metres a f t e r 20 years o f mine ope r a t i on . 

Foundation and s t a b i l i t y c ond i t i o n s i n the d i spo sa l area are expected to be 

good. The area w i l l be cont inuous l y monitored f o r evidence o f movement or 

slumpage and unsafe groundwater pore p res sures . Other than the a l t e r a t i o n 

o f the phy s i c a l land form, there w i l l be minimal p o t e n t i a l f o r environmen­

t a l degradat ion a s soc i a ted w i th waste rock d i s p o s a l . An ex tens i ve s e r i e s 

o f l a b o r a t o r y t e s t s has shown tha t there i s an abundance o f a c i d consuming 
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rock i n the waste ma te r i a l and there w i l l be no danger o f a c i d mine 

dra inage being generated from t h i s m a t e r i a l . 

Coarse r e fu se a n t h r a c i t e w i l l amount t o the second l a r g e s t waste product i n 

terms o f volume at about 5.8 m i l l i o n cub i c metres a f t e r 20 yea r s . Th i s 

ma te r i a l w i l l be p laced i n an area o f low p e r m e a b i l i t y s o i l s i n the upper 

p o r t i o n o f the t a i l i n g s impoundment a rea . Chemical a n a l y s i s o f the 

m a t e r i a l i n d i c a t e s t h a t metals i n any leachate from the p i l e w i l l be we l l 

below B.C. P o l l u t i o n Contro l O b j e c t i v e s . The t a i l i n g s pond w i l l serve as a 

sediment t r a p to prevent suspended s o l i d s from the re fu se d i spo sa l area 

en t e r i n g the L i t t l e Klappan R i ve r . I t i s proposed tha t about 30 percent of 

the coarse r e fu se w i l l be used as c o n s t r u c t i o n ma te r i a l i n the t a i l i n g s dam 

as i t i s expanded over the l i f e o f the p r o j e c t . 

About 117 000 tonnes per year o f s o l i d s w i l l be d i scharged v i a s l u r r y 

p i p e l i n e as t a i l i n g s . The s o l i d s w i l l c o n s i s t p r i m a r i l y o f f i n e mineral 

p a r t i c l e s . The s t a r t e r dam f o r the t a i l i n g s impoundment w i l l be about 860 

metres long and 15 metres high and w i l l be cons t ruc ted p r i m a r i l y o f 

impervious f i l l ma te r i a l excavated from w i t h i n the t a i l i n g s impoundment 

a rea . Coarse re fu se from the wash p l an t would be used f o r subsequent dam 

r a i s i n g which w i l l e ven tua l l y reach a he ight o f 35 metres. D i ve r s i on 

d i t c h e s w i l l be i n s t a l l e d to d i v e r t a l l su r face r uno f f from upslope o f the 

t a i l i n g s impoundment area and the coarse re fu se p i l e to natu ra l 

watercourses . C o l l e c t i o n d i t che s and a seepage pond downstream o f the dam 

w i l l be con s t ruc ted e a r l y t o c on t r o l suspended s o l i d s r e l e a s e to the L i t t l e 

Klappan R i v e r du r ing t a i l i n g s dam c o n s t r u c t i o n . A f t e r opera t ions commence, 

dam seepage w i l l be c o l l e c t e d and w i l l be r e c yc l ed to the t a i l i n g s pond. 

C l a r i f i e d water from the t a i l i n g s pond w i l l be r e c y c l e d to the wash p lan t 

to min imize the t o t a l amount of storage r e q u i r e d , f r e s h water make-up 

requirements and the need t o d i scharge water to the L i t t l e Klappan R i ve r . 

The t a i l i n g s and r e c l a i m p i p e l i n e s w i l l g r a v i t y d r a i n to the pond i n the 

event o f a pump f a i l u r e , process shutdown or l i n e r up tu re . 

Other m a t e r i a l s r e q u i r i n g s p e c i a l hand l ing are exp l o s i ve s components 

(ammonium n i t r a t e and f ue l o i l ) , garbage, f u e l , waste o i l and misce l laneous 
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chemica l s . A l l w i l l be handled accord ing to accepted i ndu s t r y p r a c t i c e and 

i n compliance w i t h a l l government requ i rements . They w i l l be s to red i n 

p r o t e c t e d , bermed containment areas and s p i l l cont ingency p lans w i l l be 

developed f o r hand l ing any a c c i den t s . Waste o i l s and so l ven t s w i l l be 

rec l a imed and shipped out f o r r e c y c l i n g . There w i l l be no d i scharges o f 

any o f these m a t e r i a l s . Exp los i ves r e s i d u a l s i n the waste rock w i l l be of 

minor q u a n t i t i e s and no problems o f e u t r o p h i c a t i o n or t o x i c i t y i n area 

streams are a n t i c i p a t e d . 

Sewage w i l l r e q u i r e d i spo sa l and treatment at th ree l o c a t i o n s : the mine 

o f f i c e and d ry , the mine s e r v i c e complex and the camp. The l a t t e r two w i l l 

u t i l i z e r o t a t i n g b i o l o g i c a l con tac to r p l an t s t o t r e a t the sewage and 

p o l i s h i n g lagoons t o r e ce i ve the t r e a t e d d i s cha rge . The camp lagoon w i l l 

d i s cha rge t o the L i t t l e Klappan R i ve r wh i l e the over f l ow o f the p repa ra t i on 

p l an t lagoon w i l l f l ow t o the t a i l i n g s pond. Both o f these d i scharges w i l l 

be o f high q u a l i t y meeting Waste Management Branch o b j e c t i v e s . Sludge from 

the t reatment p l an t s w i l l be p e r i o d i c a l l y removed t o the t a i l i n g s pond. 

The mine o f f i c e / d r y w i l l use an extended a e r a t i o n treatment p l an t and 

d i s cha rge t o a ground d i spo sa l f i e l d s i n ce i t i s d i s t a n t from any s u i t a b l e 

na tu ra l watercourse . 

A l l s o l i d waste and domestic garbage w i l l be bur ied d a i l y i n the waste rock 

d i s po sa l a rea . No hazardous m a t e r i a l s or t o x i c chemicals w i l l be disposed 

o f i n the l a n d f i l l . The garbage w i l l be p laced to avo id any f l ow ing or 

s tand ing water and w i l l be cont inuous l y covered t o de te r bears and other 

animals from approaching the garbage d i s po sa l s i t e . 

I f a power p l an t i s cons t ruc ted at Mount Klappan, bed and f l y ash from the 

b o i l e r u n i t would represent an a d d i t i o n a l waste product . Average ash 

product ion would be about 10 tonnes per hour or 1.75 m i l l i o n tonnes over 20 

yea r s . The ash w i l l be sprayed w i th water to c o n t r o l dust and loaded on 

t r uck s f o r removal to the coarse re fu se p i l e . The ash ma te r i a l compacts 

we l l and has se l f - cement i ng p r o p e r t i e s . I t i s n a t u r a l l y a l k a l i n e which 

w i l l a s s i s t i n the n e u t r a l i z a t i o n of a c i d i c l e acha te s , i f any, i n the 

coarse r e f u se . I t would be p laced i n the p i l e so t ha t i t i s encapsulated 
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by the coarse re fu se to c o n t r o l e ro s i on or d u s t i n g . Chemica l l y , the ash i s 

benign and no water q u a l i t y concerns are a s soc i a ted w i th the l each i ng of 

d i s s o l v e d chemica l s by p r e c i p i t a t i o n or r u n o f f . 

3.3 WATER MANAGEMENT PLAN 

Gene ra l l y one o f the most prominent environmental e f f e c t s o f a sur face 

mining ope ra t i on i s increased sediment loads i n su r face water . Contro l of 

exces s i ve concen t ra t i on s o f suspended s o l i d s i s u s u a l l y the key o b j e c t i v e i n 

water management p l ann ing . I t i s necessary to a n t i c i p a t e a l l changes to 

su r face water q u a l i t y and q u a n t i t y a s soc i a ted w i th the p r o j e c t and to 

dev i se app rop r i a te m i t i g a t i v e measures. 

The water management p lan developed f o r the Mount Klappan p r o j e c t w i l l 

d i v e r t water d r a i n i n g undi s turbed areas away from s i t e s o f proposed 

d i s t u rbance to reduce the quan t i t y o f water contaminated by sediments. 

Water d r a i n i n g from p o t e n t i a l sediment sources i n d i s t u r bed areas w i l l be 

c o l l e c t e d and d i r e c t e d to a s u i t a b l e sediment pond s i t e . A f t e r set t lement 

o f s o l i d s i n the pond, the water can be d i scharged to area streams. Most 

o f the p r o j e c t ' s p l an t and f a c i l i t y areas d r a i n , a f t e r pass ing through 

sediment ponds, to the L i t t l e Klappan R i ve r . Much o f the p i t a rea, the 

mine o f f i c e / dry complex and haul road are i n the Fox Creek-Didene Creek 

dra inage a rea . Both o f these water courses w i l l be p ro tec ted by the 

dra inage and set t lement pond system. 

Where p o s s i b l e , each pond l o c a t i o n w i l l a c t u a l l y i n co rpo ra te two ponds. A 

sma l l e r p reset t lement pond w i l l be cons t ruc ted upstream o f the l a r g e r main 

pond. The small pond w i l l extend the l i f e o f the lower pond by t rapp ing 

a l l bed load and the coa r se r suspended l o a d . Th i s small pond i s designed 

f o r economical c l ean -ou t by convent iona l equipment. The l a r ge pond i s 

designed t o r e t a i n water f o r a s u f f i c i e n t l y long t ime t ha t most o f the f i n e 

sediment l oad w i l l s e t t l e even at extreme f l o o d r a t e s . 

Three sediment pond s i t e s have been l o ca ted to c o l l e c t a l l dra inage from 

d i s t u r bed areas . 
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Two o f these are adjacent to the L i t t l e Klappan R i ve r and one c o n t r o l s the 

sediment l oad i n Fox Creek. Two a l t e r n a t i v e l o c a t i o n s are under con s i de r ­

a t i o n f o r the Fox Creek pond. Runoff c o l l e c t i o n d i t c h e s feed each of the 

ponds. 

The t a i l i n g s dam serves as a sediment t r ap f o r r uno f f from the area upslope 

o f the s i t e which i nc ludes the coarse re fu se d i s po sa l a rea . C o l l e c t o r 

d i t c h e s and a seepage pond below the dam would be i n s t a l l e d to t r ap water 

escap ing from the t a i l i n g s impoundment. I n i t i a l l y , water accumulated in 

the seepage pond w i l l be returned to the t a i l i n g s pond. 

The system o f d i v e r s i o n and c o l l e c t i o n channels and d i t c h e s as we l l as the 

sediment ponds w i l l be designed such tha t d i scharges to the L i t t l e Klappan 

R i ve r and Fox Creek w i l l meet the e f f l u e n t q u a l i t y o b j e c t i v e o f 50 mg/L of 

suspended s o l i d s . The on ly s i g n i f i c a n t water l o s se s t ha t do not e v e n t u a l l y 

end up i n one o f the sediment ponds or the t a i l i n g s pond are evaporat ion 

l o s se s from the power p l an t c o o l i n g tower, mois ture i n the a n t h r a c i t e 

products and coarse r e j e c t , va r i ou s dust c on t r o l sp ray ing a p p l i c a t i o n s , and 

general e vapo ra t i on . 

The f i n a l area cons idered i n the water management p lan was a determinat ion 

of whether o r not any o f the proposed f a c i l i t i e s would encroach on the 200 

year f l o o d p l a i n o f the L i t t l e Klappan R i v e r . The a n a l y s i s showed tha t a l l 

proposed f a c i l i t i e s except the f r e sh water s torage r e s e r v o i r which must 

n e c e s s a r i l y be l o c a t e d i n the v a l l e y , and the access road c r o s s i n g w i l l be 

c l e a r o f the 200 year f l o o d . 

3.4 AIR QUALITY CONTROLS 

Con s t r uc t i on o f the a n t h r a c i t e f i r e d thermal genera t ing p l a n t at Mount 

Klappan would r e s u l t i n the r e l ea se o f a i r emiss ions i n the form o f f l u e 

gases and p a r t i c u l a t e s . T y p i c a l l y , the emiss ions from a p l an t as small as 

tha t under c o n s i d e r a t i o n here would r a i s e few concerns s i nce the actua l 

volume o f emiss ions i s exceed ing ly s m a l l . However, s i n ce the p l an t would 

be l o c a t e d i n an area o f p r i s t i n e a i r q u a l i t y and near the S p a t s i z i P la teau 

Wi lderness Park, Gu l f has incorpora ted a number o f f ea tu re s i n the power 
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p l an t des ign and opera t i ng procedures which w i l l reduce emiss ions even 

f u r t h e r and ensure tha t the ambient concent ra t i on s of p o l l u t a n t s are on ly a 

small f r a c t i o n o f B r i t i s h Co lumbia ' s most s t r i n g e n t P o l l u t i o n Contro l 

O b j e c t i v e s . 

Sulphur d i o x i d e and n i t rogen ox ides are the components o f the f l u e gases 

which are o f most concern. Operat ing fea tu re s of the c i r c u l a t i n g f l u i d i z e d 

bed combustor (CFBC) s u b s t a n t i a l l y c on t r o l both. Fuel f o r the un i t would 

be r e j e c t a n t h r a c i t e from the wash p l an t which i s low i n su lphur content 

and high i n ash content . The ash conta in s s u b s t a n t i a l amounts o f ca l c i um. 

During combust ion, t h i s ca lc ium reac t s w i th the su lphur to form ca lc ium 

su lpha te , a d r y , i n e r t s o l i d tha t i s removed from the b o i l e r as bed or f l y 

ash. Limestone can be added to the combustion chamber to inc rease the 

a v a i l a b l e ca l c i um and capture even more o f the su lphur . Test burns of 

Mount Klappan a n t h r a c i t e have shown tha t 75 percent of the su lphur can be 

r e a d i l y removed from the f l u e gases i n t h i s f a sh ion which r e s u l t s i n very 

low su lphur d i o x i d e concen t r a t i on s . The ambient mean annual and one hour 

concent ra t i on s f o r su lphur d i o x i de are 0.003 and 0.032 pa r t s per m i l l i o n 

r e s p e c t i v e l y . The most s t r i n g e n t B.C. P o l l u t i o n Contro l Ob jec t i ve s are 

0.01 and 0.17 pa r t s per m i l l i o n . The maximum annual concen t ra t i on i s about 

30 percent o f the Contro l O b j e c t i v e . Concentrat ions o f su lphur d i o x i de i n 

the S p a t s i z i P la teau Wi lderness Park w i l l be about 3 percent or l e s s of the 

o b j e c t i v e and about one thousandth o f the odour t h r e s h o l d . 

N i t rogen ox ide emiss ions inc rease w i th combustion temperatures. The CFBC 

u n i t at Mount Klappan would be operated at on ly about 850°C. Some burning 

e f f i c i e n c y i s l o s t at the lower temperature but the n i t rogen oxide 

emiss ions w i l l be f a r below p o l l u t i o n con t r o l o b j e c t i v e s as a r e s u l t . The 

ambient mean annual and one hour averages f o r n i t r ogen ox ides are 0.005 and 

0.055 pa r t s per m i l l i o n r e s p e c t i v e l y . The most s t r i n g e n t B.C. P o l l u t i o n 

Cont ro l Ob jec t i ve s are 0.04 and 0.16 par t s per m i l l i o n . 

P a r t i c u l a t e emiss ions are c o n t r o l l e d f i r s t by hot cyc lones i n the burner 

u n i t which remove the coar se r p a r t i c l e s from the f l u e gases and then by a 

baghouse which f i l t e r s the f i n e r p a r t i c l e s . The proposed f l u e s tack height 
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i s 60 metres which w i l l i n sure g r ea te r d i s p e r s i o n o f s tack emiss ions and 

co r re spond ing l y very low ground l e v e l concen t ra t i on s i n the Mount Klappan 

a rea . P a r t i c u l a t e emiss ions w i l l be 0.01 mg/kJ; t h i s meets the B.C. 

P o l l u t i o n Cont ro l O b j e c t i v e . 

3.5 RECLAMATION AND MONITORING 

Gu l f has a l ready commenced revege ta t i on programs at the t r i a l cargo p i t and 

t a i l i n g s dam which were developed i n 1985. These exper imental programs, as 

we l l as a s e r i e s o f t e s t p l o t s which have been p lanted to t e s t va r ious seed 

t ypes , are being eva luated to i d e n t i f y app rop r i a te r evege ta t i on procedures 

based on e l e v a t i o n , dra inage and subs t ra te c o n d i t i o n s . 

Upon complet ion o f a c t i v e mining i n any a rea , i n c l u d i n g placement o f waste 

rock , a l l d i s t u r b e d areas w i l l be revegetated to r e tu rn the land to i t s 

s i m i l a r present use p r i m a r i l y as w i l d l i f e h a b i t a t . These measures w i l l 

a l s o p r o t e c t e r o d i b l e sur faces and e s t a b l i s h p r oduc t i v e , s e l f - s u s t a i n i n g 

ecosystems on the rec la imed l a n d . Subsequently, the area w i l l r e v e r t to 

i t s p rev ious w i lde rnes s s ta tu s and w i l l again serve as h a b i t a t f o r a 

v a r i e t y o f smal l prey spec i e s , g r a z i ng areas f o r ca r i bou and fo rag ing 

t e r r i t o r y f o r g r i z z l y bear. 

Throughout the l i f e o f the p r o j e c t a number o f environmental mon i tor ing 

programs are proposed which w i l l be designed t o d e t e c t , at the e a r l i e s t 

p o s s i b l e s tage, any unforeseen or more se r ious than expected environmental 

problems. I d e n t i f i c a t i o n o f these changes w i l l a l l ow t i m e l y a p p l i c a t i o n of 

remedial or m i t i g a t i v e a c t i o n s . Three key areas w i l l be s c r u t i n i z e d 

r o u t i n e l y . The water q u a l i t y mon i to r ing program w i l l i n v o l v e sampling of 

a l l e f f l u e n t d i scharges from sediment ponds, sewage lagoons, the mine p i t , 

t a i l i n g s seepage and other sources t o in su re t ha t waste management 

o b j e c t i v e s are met i n a l l cases . In a d d i t i o n , r e c e i v i n g water i n the 

L i t t l e Klappan R i ve r and Fox Creek w i l l be monitored to de tec t any changes 

i n q u a l i t y o c c u r r i n g i n these streams. 
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Should the a n t h r a c i t e f i r e d e l e c t r i c a l generat ing u n i t be i n ope r a t i on , a i r 

q u a l i t y would a l s o be monitored at a number o f s i t e s to determine su lphur 

d i o x i d e concen t ra t i on s and to i d e n t i f y any impacts on s o i l chemist ry or 

l i c h e n v e g e t a t i o n . Severa l s t a t i o n s would a l s o be e s t a b l i s h e d to c o l l e c t 

data on d u s t f a l l and p a r t i c u l a t e matter d i s t r i b u t i o n . 

A mon i to r ing program w i l l a l s o t r a c k s i t i n g s and encounters w i th s e n s i t i v e 

w i l d l i f e spec ie s i n the a rea , p r i m a r i l y ca r i bou and bear. Garbage w i l l be 

bur ied d a i l y to c o n t r o l bear encounters and the presence o f bear or ca r ibou 

on roads w i l l be r epo r ted . I f problems a r i s e , app rop r i a te m i t i g a t i v e 

measures w i l l be taken . 
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4.0 ENVIRONMENTAL IMPACTS AND MITIGATION 

4.1 PREVIOUS STUDIES 

E a r l i e r environmental impact i n v e s t i g a t i o n s conducted by Gu l f at Mount 

Klappan were repor ted i n the Stage I Assessment which was submitted in 

1985. These s t ud i e s concluded tha t the Mount Klappan A n t h r a c i t e P r o j ec t 

would r e s u l t i n minimal environmental impacts. Water d i scharges from the 

p r o j e c t were expected to f u l l y meet r e gu l a t o r y requirements and f i s h e r y 

resources i n the area were a cco rd i ng l y expected to be una f f e c ted . In 

a d d i t i o n , i t was noted tha t f i s h presence i n the p r o j e c t area i s very 

l i m i t e d because o f un su i t ab l e na tu ra l h a b i t a t . 

I t was a l s o concluded tha t development o f the mine would not r e s u l t i n the 

l o s s o f any r a r e o r unique vegeta t i on popu l a t i on s . The area was found to 

not i n c l u d e any c r i t i c a l h a b i t a t f o r w i l d l i f e spec ies and in tense use or 

use at c r i t i c a l l i f e c y c l e stages was not found. 

Subsequent t o the submission o f G u l f ' s Stage I Assessment, severa l 

requirements f o r more d e t a i l e d environmental assessment work were 

i d e n t i f i e d . As a r e s u l t , exhaust i ve s tud ie s were conducted i n 1985 and 

1986 which form the bas i s f o r t h i s Stage II impact assessment. During the 

same p e r i o d , p r o j e c t p lann ing has advanced from a conceptual stage to the 

p resent , much more d e t a i l e d de s i gn . Th i s assessment focuses on the most up 

to date p r o j e c t de s i gn . 

4.2 ATMOSPHERIC ENVIRONMENT 

The c l i m a t e i n the Mount Klappan area i s i n many ways i dea l f o r min ing. 

R a i n f a l l and snowfa l l amounts are modest, temperatures are cool and winds 

are l i g h t . Extreme cond i t i o n s are r e l a t i v e l y r a re and are not expected to 

cause any ope r a t i ona l problems. 
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The p r i n c i p a l source o f p o t e n t i a l impacts on the atmospheric environment 

a s s oc i a ted w i t h the Mount Klappan p r o j e c t would be power p l an t s tack 

emi s s ions . With the a i r q u a l i t y c o n t r o l f ea tu re s inherent i n the power 

p l a n t des ign and ope ra t i ng procedures and based on the d i s p e r s i o n mode l l ing 

s t ud i e s conducted f o r the p r o j e c t , the e f f e c t s on a i r q u a l i t y w i l l be 

n e g l i g i b l e . There w i l l a l s o be n e g l i g i b l e impact on s o i l s o r waters i n the 

a rea . 

Sulphur d i o x i d e i s the p o l l u t a n t o f g rea te s t concern w i th power p l an t a i r 

emi s s ions . The combinat ion of low su lphur f u e l , su lphur capture by ca lc ium 

i n the b o i l e r and the small s c a l e o f the p l an t w i l l r e s u l t i n on ly a very 

very modest o f su lphur d i o x i d e r e l e a s e . N i t rogen ox ides emis s ions , which 

are a secondary concern, would be even l e s s . These low l e v e l s o f d i scharge 

are f a r below many common i n d u s t r i a l process f a c i l i t i e s ope ra t i ng i n 

B r i t i s h Columbia. 

The ambient annual average concent ra t i on s o f su lphur d i o x i d e w i l l f o r the 

most pa r t be on ly a small f r a c t i o n o f B r i t i s h Co lumbia ' s s t r i c t e s t a i r 

q u a l i t y o b j e c t i v e s and w i l l probably be undetectab le i n most areas . Even 

i n the i s o l a t e d , smal l zone o f about 1 square k i l omet re where the maximum 

annual c oncen t r a t i on i s p r e d i c t e d , the su lphur d i o x i d e l e v e l s w i l l on ly be 

about 30 percent o f the con t r o l o b j e c t i v e . Concent rat ions i n the S p a t s i z i 

P l a teau Wi lderness Park w i l l be about 3 percent o f the o b j e c t i v e or l e s s 

(see F igure 4 - 1 ) . 

Worst case 1-hour concent ra t i on s o f su lphur d i o x i d e were a l s o s t u d i e d . 

Th i s would occur when a very s t rong i n v e r s i o n and very l i g h t winds p e r s i s t 

such t ha t the power p l an t plume spreads to f i l l the v a l l e y i n a t h i n , 

concent ra ted band. The peak concent ra t i on s would occur where t h i s band 

comes i n t o contact w i th the v a l l e y w a l l s . A n a l y s i s o f the meteoro log i ca l 

data i n d i c a t e s t ha t the frequency o f events when a l l the necessary c o n d i ­

t i o n s are met f o r s u f f i c i e n t t ime to a l l ow the plume to f i l l the v a l l e y i s 

exceed ing ly r a r e . Never the le s s , i f the phenomenon should occur , the 

concen t r a t i on i s s t i l l p r ed i c t ed t o be l e s s than o n e - f i f t h o f the most 

s t r i n g e n t 1-hour maximum p o l l u t i o n c on t r o l o b j e c t i v e . The ambient annual 
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< .003 ppm & > .001 ppm 

j < .001 ppm & > .0003 ppm 

NOTE: 

ALL OTHER AREAS LESS 
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4-3 



ENVIRONMENTAL IMPACTS AND MITIGATION 

average and 1-hour concent ra t i on s f o r su lphur d i o x i d e , n i t r ogen ox ides and 

carbon monoxide are summarized below. 

Maximum Ambient Concentrations - Power Plant Emissions 

Parameter 

Sulphur D iox ide 

Annual Average 

1 h r . Maximum 

Unit 

ppmv1 

ppmv 

B.C. Pollution 

Control Objective 

0.01 

0.17 

0.03 

0.34 

Mount Klappan 

Maximum Ambient 

Concentration 

0.003 

0.032 

N i t rogen Oxide 

Annual Average 

1 h r . Maximum 

ppmv 

ppmv 

0.04* * 

0.16 - 0.4 

0.005 

0.055 

Carbon Monoxide 

Annual Average 

1 h r . Maximum 

ppmv 

ppmv 5.7 - 11.2 

0.002 

0.033 

* Pa r t s per m i l l i o n vo l umet r i c 

* * Federal Standard - Maximum Des i r ab l e 

Sulphur d e p o s i t i o n on s o i l and sur face waters was a l s o model led. Due to 

the very small amount o f su lphur re lea sed from the power p l a n t , depo s i t i o n 

r a te s were a l s o found to be very low and i n the order o f l e s s than 5.5 kg 

per hectare per annum. The impact on s o i l s and water chemist ry or 

vege ta t i on i n the area w i l l be n e g l i g i b l e . 

Trace metal emiss ions were found a l so to be very low. The impact on the 

ambient a i r q u a l i t y w i l l be n e g l i g i b l e . 

4-4 



ENVIRONMENTAL IMPACTS AND MITIGATION 

4.3 AQUATIC ENVIRONMENT 

Water q u a l i t y i n the Mount Klappan area i s good and d i scharges to the 

L i t t l e Klappan R i ve r and Fox Creek from the p r o j e c t area are not expected 

to change t h i s s i t u a t i o n . The ex tens i ve system o f dra inage d i v e r s i o n 

channels and sediment ponds w i l l reduce suspended s o l i d s concent ra t i on s to 

the B.C. P o l l u t i o n Contro l Ob jec t i v e o f 50 mg/1. These su r face water 

management f a c i l i t i e s w i l l r e s u l t i n n e g l i g i b l e impacts on stream b i o t a i n 

s i t e watercourses . 

In a d d i t i o n to the su r face r uno f f , a l l o ther e f f l u e n t s from the p r o j e c t 

would be passed through the sediment and treatment ponds, or i n the case of 

mine dry sewage, a t i l e f i e l d . These e f f l u e n t s i n c l ude t a i l i n g s , sewage, 

water d ra ined from the p l an t or maintenance areas , p i t water and drainage 

from the waste rock d i spo sa l a rea . 

A n a l y s i s o f the waste rock m a t e r i a l s has shown t ha t they con ta in an 

abundance o f acid-consuming rock and a c co rd i n g l y , a c i d mine dra inage i s not 

expected. Trace concent ra t i on s o f n i t r ogen w i l l be added to the L i t t l e 

Klappan R i v e r due to s o l u b l e , unconsumed r e s i d u a l s from exp l o s i ve s i n the 

waste rock . I t i s expected however t ha t the l e v e l s w i l l not exceed water 

q u a l i t y c r i t e r i a and may i n f a c t be b e n e f i c i a l to the n u t r i e n t d e f i c i e n t 

system. A l l d i scharges w i l l meet f i n a l e f f l u e n t o b j e c t i v e s and the e f f e c t s 

on water chemis t ry are expected to be n e g l i g i b l e . 

Whi le dra inage pa t te rn s i n the area w i l l be a l t e r e d somewhat to d i v e r t and 

c o l l e c t r u n o f f , the hydrology o f streams downstream o f the immediate 

p r o j e c t would remain e s s e n t i a l l y una l t e r ed . The L i t t l e Klappan R i ve r would 

be a f f e c t e d by the water r e s e r v o i r dam which would a l s o become a b a r r i e r to 

f i s h upstream o f the p r o j e c t s i t e . There are c u r r e n t l y l i m i t e d numbers o f 

f i s h i n t h i s s t r e t c h o f the r i v e r . No f i s h were found i n Fox Creek and 

Didene Creek. As a r e s u l t , f i s h e r i e s impacts are expected to be n e g l i g i b l e . 
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4.4 TERRESTRIAL ENVIRONMENT 

E f f e c t s on vege ta t i on and w i l d l i f e i n the p r o j e c t area w i l l be l o c a l i z e d 

and minimal apart from the d i r e c t l o s s o f the land used by the p r o j e c t . A 

survey was conducted to i d e n t i f y r a r e p l an t spec ies which would be 

a f f e c t e d . Fourteen spec ies c l a s s i f i e d as r a r e were i d e n t i f i e d i n the 

p r o j e c t area but i t was a l s o determined t ha t these p l an t s are not r a re i n 

the r e g i o n . The impact o f the Lost-Fox Mine w i l l be l i m i t e d to the l o s s of 

a few i n d i v i d u a l s but no popu lat ions o f r a r e p l an t s w i l l be l o s t . These 

spec ies occur i n other l o c a t i o n s una f fec ted by the development. 

Impacts on vege ta t i on due to power p l an t s tack emiss ions i n the form of 

su lphur d i o x i d e (SOg) concent ra t i on s o r su lphur d e p o s i t i o n are p r ed i c t ed to 

be n e g l i g i b l e . One-hour concent ra t i on s o f about 0.4 t o 0.5 pa r t s per 

m i l l i o n (ppm) have been found to cause i n j u r y to s e n s i t i v e v a s cu l a r p l an t s 

and l i c h e n . At Mount Klappan, the worst case maximum 1-hour concen t ra t i on 

which would r a r e l y occur i s p r ed i c t ed to be about 0.03 ppm. This i s l e s s 

than 10 percent o f the concent ra t i on s where damage cou ld be observed i n the 

most s e n s i t i v e s pec i e s . 

S tud ies o f long - term exposure o f l i c h e n s to SOg, l i c h e n s being the most 

s e n s i t i v e p l a n t s pec i e s , i n d i c a t e tha t annual concent ra t i on s o f about 0.01 

ppm may a f f e c t l i c h e n h e a l t h . Maximum mean annual concen t ra t i on s at Mount 

Klappan are p r e d i c t e d to be 0.003 ppm and t h i s occurs i n a very small area 

near the power p l a n t . V i r t u a l l y a l l o ther areas i n the reg ion w i l l be 

exposed to l e v e l s t ha t are l e s s than one-tenth t h i s maximum. Even the 

maximum however i s f a r below l e v e l s where observable i n f l u e n c e s on l i c h e n 

would be de tec t ed . 

The p r e d i c t e d maximum su lphur d e p o s i t i o n r a t e o f 5.5 kg/ha annua l l y i s a l so 

f a r below l e v e l s where s i g n i f i c a n t change i n s o i l chemist ry or p l an t v i t a ­

l i t y would occur . No aspect o f power p l an t s tack emiss ions has been 

d i s cove red which would have other than n e g l i g i b l e impacts on vege t a t i on . 
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Car ibou and g r i z z l y bear are the w i l d l i f e spec ies i n the reg ion p o t e n t i a l l y 

most s e n s i t i v e t o mine development. Extens ive s i t e i n v e s t i g a t i o n s and 

r a d i o - c o l l a r t r a c k i n g s tud ie s have shown tha t ca r i bou do not u t i l i z e the 

p r o j e c t area dur ing any o f the s e n s i t i v e stages o f t h e i r seasonal 

a c t i v i t i e s . There are no r u t t i n g areas , b i r t h i n g s i t e s or w i n t e r range 

a c t i v i t i e s i n the Mount Klappan a rea . There i s some m ig ra t i on through the 

area i n the sp r i n g and l a t e summer but no in tense use o f the p r o j e c t area 

and no concen t ra t i on s o f animals dur ing t h i s p e r i o d . I t i s expected that 

c a r i bou w i l l probably s imply s k i r t areas o f mining a c t i v i t y dur ing t h e i r 

movements through the reg ion and o v e r a l l impacts on the S p a t s i z i area 

ca r i bou w i l l be min ima l . 

G r i z z l y bear hunt and forage over ex ten s i ve t e r r i t o r i e s and have been 

observed i n the Mount Klappan area on occa s i on . The g r i z z l i e s are most 

s e n s i t i v e t o d i s tu rbance dur ing the w in te r and sp r i n g when they are i n 

t h e i r dens o r have new-born cubs. No denning by g r i z z l i e s has been 

d i s cove red i n the p r o j e c t a rea . G r i z z l y bear w i l l g e n e r a l l y avo id the 

p r o j e c t area and l a r g e l y be unaf fec ted by the development. 

The ba s i c impact on c a r i b o u , g r i z z l y bear and other w i l d l i f e spec ies i n the 

p r o j e c t area w i l l be the temporary l o s s o f use o f the land t ha t the p r o j e c t 

occup ie s . These lands however p r e s en t l y represent zones o f on l y modest 

w i l d l i f e u t i l i z a t i o n . They do not encompass any un ique ly v a l uab l e hab i t a t 

and no i n tense or c r i t i c a l use by any spec ies has been i d e n t i f i e d . 
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5.0 SOCIO-ECONOMIC IMPACTS 

5.1 EMPLOYMENT AND POPULATION EFFECTS 

The pr imary s o c i a l and economic e f f e c t s o f the p r o j e c t w i l l r e s u l t from the 

employment o p p o r t u n i t i e s c reated and from the popu la t i on increases 

generated i n the l o c a l r e g i on . Development o f the Mount Klappan A n t h r a c i t e 

P r o j e c t would r e s u l t i n the expendi ture o f more than $250 m i l l i o n . The 

access road from the mine s i t e to Highway 37 and the por t f a c i l i t i e s at 

Stewart represent an a d d i t i o n a l expendi ture o f $150 m i l l i o n . During 

c o n s t r u c t i o n o f the mine, the peak labour f o r c e would be comprised of about 

450 workers . Con s t ruc t i on o f the access road would e n t a i l a peak workforce 

o f about 525. These a c t i v i t i e s w i l l generate over 1200 man-years of 

employment du r i ng the c o n s t r u c t i o n pe r i od o f about 20 months. 

Once o p e r a t i o n a l , the Mount Klappan P r o j e c t w i l l employ an average of about 

680 workers i n f u l l - t i m e , permanent p o s i t i o n s . I t i s a l s o est imated that 

company requirements f o r s upp l i e s and s e r v i c e s and demands by Gu l f 

employees f o r hous ing, food, c l o t h i n g , o ther consumer goods and se r v i ce s 

and government s e r v i c e s w i l l generate over 400 more jobs i n the r e g i on . 

Taken toge the r , i t i s expected tha t the Mount Klappan P r o j e c t w i l l r e s u l t 

i n over 20 000 man-years o f employment dur ing the 20-year p lann ing hor izon 

f o r the p r o j e c t . 

C rea t i on o f these jobs w i l l have s i g n i f i c a n t e f f e c t s on the s o c i a l and 

economic development o f the l o c a l r e g i on . Recent economic performance in 

the area has been depressed, there i s high unemployment and the area has 

s u f f e r e d through ch ron i c boom-and-bust c y c l e s as the fo r tunes o f the metal 

mining and f o r e s t i n d u s t r i e s r i s e and f a l l . The Mount Klappan P ro jec t 

w i l l p rov ide l ong - te rm, steady employment to many area r e s i d e n t s and i t 

o f f e r s some measure o f d i v e r s i f i c a t i o n f o r the l o c a l economy. Economic 

a c t i v i t y generated by the p r o j e c t and employees w i l l i nc rease the revenues 

o f l o c a l governments as w i l l munic ipa l t axe s . Increased l e v e l s o f govern-
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ment s e r v i c e s , s o c i a l amen i t i e s , commercial s e r v i c e s and general economic 

development w i l l l ead to general improvement i n the standard o f l i v i n g f o r 

a l l a rea r e s i d e n t s . 

I t i s expected t h a t about 300 o f the d i r e c t ope ra t i ng jobs a s soc i a ted w i th 

the p r o j e c t w i l l be f i l l e d by l o c a l r e s i d e n t s . Another 235 l o c a l r e s i den t s 

w i l l occupy i n d i r e c t and induced employment p o s i t i o n s . The other 556 

d i r e c t , i n - d i r e c t and induced jobs w i l l probably be f i l l e d by people moving 

i n t o the area from other reg ions of B r i t i s h Columbia. 

Truck t r a n s p o r t o f the a n t h r a c i t e from the mine to the por t ( d r i v e r s and 

maintenance), management, and por t l oad ing p o s i t i o n s w i l l be based in 

Stewart . There w i l l be about 250 jobs i n these c a t e g o r i e s . In a d d i t i o n , a 

s i g n i f i c a n t number o f the in -mig rant workers coming to the area w i l l 

p robably s e t t l e i n Stewart . I t i s a n t i c i p a t e d t ha t a t o t a l o f 560 j ob s , or 

j u s t over h a l f o f the p ro jec ted t o t a l , w i l l be i n t h i s community. S i x teen 

percent o f the j o b s , or about 175, w i l l be d i s t r i b u t e d i n the northern 

communities o f Dease Lake, Telegraph Creek and I skut . The remaining 356 

p o s i t i o n s w i l l probably be f i l l e d by people r e s i d e n t i n communities from 

K i t i m a t to Smithers . K i t i m a t , Terrace and Smithers are expected to share 

the l a r g e s t p ropo r t i on o f these workers. The d i s t r i b u t i o n o f the jobs by 

community i s summarized below. 

As a r e s u l t o f these new j ob s , i t has been est imated tha t about 505 new 

households w i l l be e s t a b l i s h e d i n the r e g i o n . The popu la t i on inc rease 

a s soc i a ted w i th these households w i l l be about 1450 persons. Th i s new 

popu la t i on w i l l be d i s t r i b u t e d i n a pa t t e rn roughly s i m i l a r to the 

d i s t r i b u t i o n o f jobs o u t l i n e d above except t ha t i t i s expected tha t the 

i n - m i g r a t i o n w i l l be weighted more towards Stewart than o ther communities. 

The t o t a l popu l a t i on i nc rease f o r Stewart i s p r o j e c ted at about 1092 

persons. 
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Distribution of Jobs by Community 

Community 

Direct Employees 

Local In-migrant 

Indirect 

Jobs 

Induced 

Jobs Total 

Stewart 120 250 30 160 560 

Dease Lake 20 25 - 18 63 

I skut 35 5 - 16 56 

Telegraph Creek 25 5 - 16 56 

K i t i m a t 20 25 5 20 70 

Kitamaat V i l l a g e 5 - 1 6 

Terrace 25 40 35 40 140 

Highway 16 Communities 15 - - 6 21 

The Hazel tons 20 - - 8 28 

Smithers 15 30 30 30 105 

Total 300 380 100 311 1091 

5.2 ECONOMIC EFFECTS 

The economic e f f e c t o f the increased incomes r e s u l t i n g from the p r o j e c t 

w i l l be s i g n i f i c a n t to the r e g i on . During c o n s t r u c t i o n o f the mine f a c i l i ­

t i e s and access road, i t i s expected tha t l o c a l f i rms and i n d i v i d u a l s w i l l 

earn over $16 m i l l i o n . During ope ra t i on s , i t i s expected t ha t i n excess o f 

$32 m i l l i o n w i l l be earned by d i r e c t and i n - d i r e c t workers each yea r . 

Purchases by Gu l f o f l o c a l l y ob ta i nab le s upp l i e s are p ro j ec ted at more than 

$10 m i l l i o n annua l l y . 

The p r o v i n c i a l government w i l l a l s o enjoy s i g n i f i c a n t tax revenue increases 

because o f the Mount Klappan P r o j e c t . I t has been c a l c u l a t e d tha t 

co rpora te income taxe s , r o y a l t i e s , mining taxes , s a le s taxes and personal 

income taxes a t t r i b u t a b l e to the p r o j e c t w i l l amount to over $18 m i l l i o n 

5-3 



SOCIO-ECONOMIC IMPACTS 

annua l l y . Local governments w i l l enjoy increased revenues because of 

i nc reased p roper ty tax bases w i th the M u n i c i p a l i t y o f Stewart , the 

K i t i m a t - S t i k i n e Regional D i s t r i c t , the Ca s s i a r and Stewart School d i s t r i c t s 

and the Regional Ho sp i t a l D i s t r i c t being the l a r g e s t b e n e f i c i a r i e s . 

5.3 IMPACT MANAGEMENT 

Based on the p r o j e c ted set t lement pa t te rn s o f i n -mig rant workers, i t i s 

a n t i c i p a t e d t ha t a l l r eg i ona l communities w i l l be ab le to accommodate the 

expected new r e s i d e n t s . Stewart, where most o f the new households w i l l go, 

has ample i n f r a s t r u c t u r e c a p a c i t y f o r the p ro jec ted i n c rea se . Only the 

nor thern communities o f I skut , Telegraph Creek and Dease Lake appear to be 

near the l i m i t s o f t h e i r a s s i m i l a t i v e c a p a c i t i e s but s u b s t a n t i a l i n -m i g r a ­

t i o n to these areas i s not a n t i c i p a t e d . 

To i n su re t h a t the socio-economic e f f e c t s o f the p r o j e c t are p o s i t i v e f o r 

the l o c a l reg ion t o the g rea te s t extent p o s s i b l e , Gu l f i s committed to 

p lann ing the development such t ha t o p p o r t u n i t i e s f o r economic expansion i n 

the reg i on are i n c rea sed , and the s o c i a l d i f f i c u l t i e s sometimes a s soc i a ted 

w i th resource development p r o j e c t s are minimized and c o n t r o l l e d . Gu l f has 

made a s u b s t a n t i a l e f f o r t to work w i th r e s i den t s o f the r e g i on . An 

ex ten s i ve p u b l i c i n fo rmat ion and community c o n s u l t a t i o n program has been 

conducted t o adv i se i n t e r e s t e d groups o f the p r o j e c t p lans and to l e a r n of 

the s o c i a l and economic impact concerns o f the r e s i d e n t s o f the r e g i o n . 

The Mount Klappan P r o j e c t does not represent another sho r t - te rm "boom" f o r 

the r e g i o n . The a n t h r a c i t e resources at Mount Klappan can support 

opera t ions f a r beyond the 20-year p lann ing pe r i od and Gu l f has no i n t e n t i o n 

o f ceas ing opera t i on s at the end o f 20 years i f s a t i s f a c t o r y markets are 

a v a i l a b l e . Should extens ion or expansion o f the mine be cons idered at some 

f u t u r e t ime, the re w i l l be an eva l ua t i on o f the p o t e n t i a l socio-economic 

and environmental impacts at tha t t ime. Ongoing c o n s u l t a t i o n and communi­

c a t i o n w i l l be cont inued to ensure the communities o f the northwest reg ion 

are f u l l y aware o f G u l f ' s p l an s . 
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Gu l f i s c on f i den t t ha t w i th we l l cons idered soc io-economic and human 

resource p o l i c i e s and p l an s , the Mount Klappan P r o j e c t can make a very 

p o s i t i v e , l ong - te rm, s t a b i l i z i n g c o n t r i b u t i o n to the s o c i a l and economic 

w e l l - b e i n g o f the r e g i o n . 
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6.0 OFF-SITE INFRASTRUCTURE 

6.1 INTRODUCTION 

The o f f - s i t e i n f r a s t r u c t u r e has been addressed through a Stage II 

Environmental and Eng ineer ing study f o r the access road from Highway 37 to 

the Mount Klappan mine s i t e . These s tud ie s were conducted j o i n t l y by the 

B.C. Government and Gu l f Canada Corporat ion and w i l l be made a v a i l a b l e to 

the p u b l i c as a separate set of documents. 

Gu l f has commissioned a s e r i e s o f s t ud ie s on por t opt ions and a b r i e f 

r epo r t i s presented here. 

Should a power l i n e be cons t ruc ted f o r e l e c t r i c i t y to supply Mount Klappan 

the l i n e would f o l l o w e s t a b l i s h e d l i n e a r c o r r i d o r s where environmental 

impacts s t ud i e s have been done p r e v i o u s l y . 

The e v a l u a t i o n and rev iew o f the o f f - s i t e i n f r a s t r u c t u r e i s the r e s p o n s i b i ­

l i t y o f the Task Force on Northwest Development wh i l e t h i s Stage II Mine 

Development Submission A p p r o v a l - i n - P r i n c i p i e remains the r e s p o n s i b i l i t y of 

the Mine Development S tee r i ng Committee. Both o f these groups repo r t to 

the Environmental and Land-Use Committee. 

6.2 ACCESS ROAD 

The development o f the Mount Klappan a n t h r a c i t e p r o j e c t w i l l r e q u i r e the 

c o n s t r u c t i o n o f a permanent road connect ing the mine s i t e w i th Highway 37. 

The s e l e c t i o n o f an al ignment and the eng ineer ing and environmental 

e v a l u a t i o n o f t h a t al ignment has been completed. The eng ineer ing and 

environmental e va l ua t i on s o f the s e l e c t ed route w i l l be a v a i l a b l e under 

separate cover f o r p u b l i c rev iew and comment. 

The s e l e c t i o n o f the access route began e a r l y i n 1985 w i th the 

i d e n t i f i c a t i o n o f severa l d i f f e r e n t c o r r i d o r s . P r e l i m i n a r y eng ineer ing and 
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environmental e va l ua t i on s r e s u l t e d i n the p r e l i m i n a r y s e l e c t i o n o f the 

B e l l - I r v i n g / Konigus-Nass/Klappan route (see F igure 6 -1 ) . An a l t e r n a t i v e 

r ou te , the Bel l - I rv ing/Sweeny/Klappan route was i d e n t i f i e d i n l a t e 1985. 

Comparative environmental and eng ineer ing assessments r e s u l t e d i n the 

s e l e c t i o n o f the Sweeny a l t e r n a t i v e as the most app rop r i a te r ou te . This 

route was s h o r t e r by approx imately 30 km, avoided s e n s i t i v e w i l d l i f e and 

f i s h e r i e s h a b i t a t i n the Nass V a l l e y , and crossed l e s s s e n s i t i v e t e r r a i n . 

The f i n a l eng ineer ing and environmental assessments focussed on the Sweeny 

r ou te . The conc lu s i on s o f these assessments are t ha t there are no 

unacceptable environmental impacts or c o n s t r u c t i o n r i s k s . 

The pr imary environmental concern was the f i s h e r i e s re sou rce . I t was 

concluded t h a t p o t e n t i a l impacts r e s u l t i n g from stream c ro s s i ng s or 

encroachments cou ld be s a t i s f a c t o r i l y m i t i g a t e d by app rop r i a te des ign 

and/or c o n s t r u c t i o n t im ing c o n s t r a i n t s . An ope ra t i ona l concern was the 

p o t e n t i a l f o r avalanches c r o s s i n g the highway r i g h t - o f - w a y . L im i ted road 

c l o s u r e may r e s u l t , but i t i s not seen as an ope ra t i ona l c o n s t r a i n t . 

6.3 PORT FACILITY 

The por t f a c i l i t y f o r the shipment o f the a n t h r a c i t e w i l l be l o ca ted i n 

Stewart (see F igure 6 -2 ) . There are severa l opt ions f o r such a f a c i l i t y 

rang ing from redevelopment o f the e x i s t i n g Esso f a c i l i t y to the development 

o f a new i n d u s t r i a l po r t f a c i l i t y at Marmot Ba s i n . No d e c i s i o n has been 

taken ye t as t o which o f the opt ions w i l l be s e l e c t e d . 

I f the Esso f a c i l i t y i s u t i l i z e d , the e x i s t i n g l o c a t i o n i s o f s u f f i c i e n t 

s i z e t h a t i t can be developed w i th the area occupied by the e x i s t i n g 

minera l l o ad i ng f a c i l i t i e s . The storage f a c i l i t i e s and the sh ip l oad ing 

f a c i l i t i e s would, however, r equ i r e replacement and redevelopment. 

The a n t h r a c i t e would be unloaded and s to red i n covered areas. Th i s i s 

r equ i r ed f o r both dust c on t r o l and f o r p r o t e c t i o n from weather. 
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C A N A D A BRITISH COLUMBIA 

U.S.A. 

Stewart, B r i t i s h C o l u m b i a is an ice-free port located 
at the head of the Portland Canal Fjord w h i c h forms 
the C a n a d a / U S A Boundary. Exis t ing facilities have 
been constructed to handle vessels up to 50 000 D W T . 
Ult imately ships of any foreseeable size may be accom­
modated, particularly along the south shore at L i o n 
Point . 

T h e Port presently handles incoming supplies for 
northern communit ies and also ships out asbestos and 
timber w h i c h are trucked i n on all weather highways 
from northwest Br i t i sh C o l u m b i a . Stewart's future is 
closely tied to development in this resource r i ch area 
which also contains extensive deposits of anthracite, 
copper, and zinc . 

PORT OF STEWART 
BRITISH C O L U M B I A 

FIGURE 6-2 
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The l oad i ng conveyor would a l so be enclosed and of such a des ign tha t the 

a n t h r a c i t e would be lowered r a the r than dropped i n t o the hold of the sh i p , 

thereby c o n t r o l l i n g dust emiss ions . F igure 6-3 i l l u s t r a t e s such a system 

f o r l o a d i n g . 

Other por t s i t e a l t e r n a t i v e s may be cons idered prov ided they o f f e r o v e r a l l 

b e n e f i t s more advantageous than the Esso f a c i l i t y . 

Access to the f a c i l i t y i s on e x i s t i n g roads. The M u n i c i p a l i t y o f Stewart 

has s tud ied the development o f an i n d u s t r i a l road tha t would route t ruck 

t r a f f i c away from the r e s i d e n t i a l and commercial areas. The con s t r u c t i o n 

o f such an i n d u s t r i a l road may not be necessary. The road would be b u i l t 

on ly i f b e n e f i t s would accrue from doing so. 

6.4 ELECTRICAL POWER SUPPLY 

An o n - s i t e thermal power p l an t can prov ide both e l e c t r i c i t y and heat f o r 

the p r o j e c t by burning a n t h r a c i t e i n a modern low emiss ion c i r c u l a t i n g 

f l u i d i z e d bed f a c i l i t y . 

The a l t e r n a t i v e i s the extens ion o f the B.C. Hydro g r i d from a po in t near 

New Aiyansh to the mine s i t e . The route f o r the t ran sm i s s i on l i n e would be 

w i t h i n the Highway 37 c o r r i d o r and the access road c o r r i d o r between B e l l II 

and the mine s i t e . An environment assessment based on e x i s t i n g B.C. Hydro 

c o r r i d o r s t ud i e s and those s tud ie s done f o r the new access road concluded 

t ha t the t ran sm i s s i on l i n e was env i ronmenta l l y a ccep tab le . I f the power 

l i n e i s more b e n e f i c i a l to the p r o j e c t then tha t a l t e r n a t i v e w i l l be 

cons ide red . 
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