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X ^ 7 SUMMARY 

This report presents an assessment of corridors that 
can be developed to provide road access along the Iskut, 
Unuk and Craig Rivers i n northwestern B r i t i s h Columbia. The 
study i s focussed on engineering factors, including 
f e a s i b i l i t y , road alignment and cost, but environmental 
considerations have been addressed i n an overview manner 
u t i l i z i n g information compiled from e x i s t i n g sources. 

The study involved a review of previous engineering and 
geological reports supplemented by d e t a i l e d t e r r a i n analysis 
of the corridors by a e r i a l photo i n t e r p r e t a t i o n . Road 
alignments were established on 1:10,000 scale topographic 
maps produced for the study and f i e l d checked for 
engineering aspects by helicopter reconnaissance i n July 
1989. Construction and maintenance costs of the road were 
established. 

A d r a f t report was prepared i n A p r i l 1989 i n advance of 
f i e l d checking and submitted to Federal and P r o v i n c i a l 
Government agencies for review. Where appropriate, comments 
received from these agencies have been incorporated into the 
f i n a l i z e d report. 

This study was funded j o i n t l y by 19 mining/exploration 
companies and by the governments of Canada, through the 
Department of Energy, Mines and Resources, and B r i t i s h 
Columbia, through the Ministry of Energy, Mines and 
Petroleum Resources, under the Canada/British Columbia 
Mineral Development Agreement. 

The companies that contributed to the study are: 
Cominco Ltd., Skyline Gold Corporation, Sulphurets Gold 
Corporation, Echo Bay Mines Limited, Consolidated S i l v e r 
Standard Mines Limited, Newhawk Gold Mines Ltd., Prime 
Resources Corporation, Calpine Resources Incorporated, 
Pezgold Resource Corporation, Adrian Resources Ltd., Ticker 
Tape Resources Ltd., Cheryl Resources Inc., Magenta 
Development Corp., Link Resources Inc., Crest Resources 
Ltd., Corptech Industries Inc., Equity S i l v e r Mines Limited, 
Homestake Mineral Development Company and Mingold Resources 
Inc. 
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S e c t i o n 1 

INTRODUCTION 

1.1 GENERAL 

T h i s r e p o r t presents an assessment o f p o t e n t i a l road 
c o r r i d o r s i n the Isku t and C r a i g R i v e r v a l l e y s between 
Highway 37 near Bob Quinn Lake and the Alaska-B.C. border 
and a l o n g the Unuk R i v e r v a l l e y as f a r as the S u l p h u r e t s 
Creek a r e a . Schedule A of the Terms o f Reference f o r the 
study, prepared by the M i n i s t r y o f Energy, Mines and P e t r o 
leum Resources (MoEMPR) p r o v i d e s a comprehensive r a t i o n a l e 
f o r t h e study. A summary of t h i s r a t i o n a l e i s p r e s e n t e d 
below. 

The lower S t i k i n e , Iskut and t r i b u t a r y r i v e r v a l l e y s 
have e x c e p t i o n a l m i n e r a l p o t e n t i a l , s i g n i f i c a n t timber 
r e s o u r c e s and w i l d e r n e s s r e c r e a t i o n o p p o r t u n i t i e s . How
ever, l a c k o f i n f r a s t r u c t u r e , and p a r t i c u l a r l y road access, 
has c o n s i s t e n t l y been i d e n t i f i e d as a main c o n s t r a i n t t o 
development and r e s u l t s i n use of a i r t r a n s p o r t a t i o n out of 
Wrangell, A l a s k a f o r support o f much o f t h e p r e s e n t mining 
a c t i v i t y i n the area. 

Road access i n t o the area w i l l : 

- Reduce the o p e r a t i n g c o s t s o f e x i s t i n g a i r - s u p 
p o r t e d mines and permit development o f d e p o s i t s 
w i t h lower grade ores t h a t c o u l d not bear the 
c o s t o f a i r support. 
P r o v i d e access t o areas o f undeveloped timber i n 
the lower I s k u t and Unuk R i v e r v a l l e y s t h a t are 
otherwise uneconomic. 
Enhance the t o u r i s t p o t e n t i a l o f the lower I s k u t 
and S t i k i n e R i v e r v a l l e y s . 

The c o r r i d o r systems analyzed d u r i n g the study and 
nodes used t o i d e n t i f y c o r r i d o r segments a r e shown on Dwg. 
15-8-10-1 and d e f i n e d as f o l l o w s : 

I s k u t Road E a s t (A-B) 
- Unuk Road (B-E) 

Isk u t Road C e n t r a l (B-C) 
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I s k u t Road West: North C o r r i d o r (C-D) 
I s k u t Road West: South C o r r i d o r (C-G) 
C r a i g Road (C-F) 

Node C a t the Bronson Creek a i r s t r i p i s d e f i n e d as the 
d e s t i n a t i o n f o r the Iskut and C r a i g R i v e r c o r r i d o r s w i t h 
the assumption t h a t access t o Node C would be p r o v i d e d 
e i t h e r from Highway 37 ( v i a A-B-C) o r from t he S t i k i n e 
R i v e r ( v i a D-C o r G-C) or from the i n t e r n a t i o n a l b o r d e r 
down the C r a i g R i v e r ( v i a F-C) . 

A d r a f t r e p o r t dated A p r i l 13, 1989, was pre p a r e d i n 
advance o f f i e l d checking of the proposed road c o r r i d o r s 
and submitted t o F e d e r a l and P r o v i n c i a l Government agen c i e s 
f o r review. Where a p p r o p r i a t e , comments r e c e i v e d from 
th e s e agencies have been i n c o r p o r a t e d i n t o the f i n a l i z e d 
r e p o r t . 

1.2 SCOPE OF STUDY 

Terms of Reference f o r the study a r e g i v e n i n Schedule 
A o f the Agreement between Thurber C o n s u l t a n t s L t d . (TCL) 
and t he MoEMPR and are not i n c l u d e d h e r e i n . In summary, 
the study o b j e c t i v e s are t o : 

- Recommend p r e l i m i n a r y road alignments w i t h i n t h e 
Is k u t , C r a i g and Unuk R i v e r v a l l e y s based on 
sound g e o t e c h n i c a l e v a l u a t i o n , c o s t and c o n s i d e r 
a t i o n o f other r e s o u r c e v a l u e s . 
To estimate c a p i t a l and maintenance c o s t s f o r 
roads e q u i v a l e n t t o M i n i s t r y o f F o r e s t s ' C l a s s 2 
and C l a s s 5 standards. 
To i d e n t i f y and p r o v i d e an overview o f s a l i e n t 
environmental concerns. 

The Terms o f Reference have been c l o s e l y f o l l o w e d 
d u r i n g t h e study. 

1.3 STUDY TEAM 

The study has been c a r r i e d out w i t h TCL as prime con
s u l t a n t r e s p o n s i b l e f o r c o o r d i n a t i o n and g e o t e c h n i c a l a s 
p e c t s o f the study, and the f o l l o w i n g s u b c o n s u l t a n t s : 
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- DeLCan C o r p o r a t i o n , f o r highway e n g i n e e r i n g and 
c o s t e s t i m a t i n g . 
N o r e c o l Environmental C o n s u l t a n t s L t d . , f o r the 
environmental component. 
Na d i r Mapping C o r p o r a t i o n , f o r p r e p a r a t i o n o f 
topo g r a p h i c mapping. 

The r e p o r t has been prepared by TCL u s i n g i n p u t provid
ed by DeLCan and Norecol and r e p r e s e n t s t h e j o i n t views of 
the study team. 

1.4 ROAD DESIGN STANDARDS 

Design standards f o r a C l a s s 5 road a re d e f i n e d by the 
Terms o f Reference as f o l l o w s : 

5 m wide t r a v e l l e d p o r t i o n . 
8% maximum grade w i t h 10% f o r up t o 100 m. 

- 5% maximum grade on switchbacks w i t h 20 m minimum 
r a d i u s . 

- B r i d g e s designed f o r 90 tonne l o a d i n g and 200 
year f l o o d . 
Cut and f i l l s l o p e s a t 2H:1V, u n l e s s competent 
m a t e r i a l s permit s t e e p e r s l o p e s . 

The C l a s s 2 road has s i m i l a r s t andards t o the above 
except f o r i n c r e a s e d width, d e f i n e d as 7 t o 9 m t r a v e l l e d 
p o r t i o n . 
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S e c t i o n 2 

STUDY PROCEDURE 

2.1 PROJECT INITIATION 

Tasks c a r r i e d out t o i n i t i a t e the study comprised a 
r eview o f e x i s t i n g documentation, as l i s t e d i n the R e f e r 
ences, and a n a l y s i s of 1:50,000 s c a l e NTS t o p o g r a p h i c maps 
t o e s t a b l i s h p o t e n t i a l road c o r r i d o r s i n t h e I s k u t , Unuk 
and C r a i g R i v e r v a l l e y s . - The topography shown on t h e 
1:50,000 s c a l e NTS maps c l e a r l y i n d i c a t e d t h a t , e a s t of 
Bronson Creek i n the Iskut V a l l e y and i n t h e Unuk and C r a i g 
V a l l e y s , i t was p o s s i b l e t o d e f i n e a band, g e n e r a l l y no 
more than 1 km wide, which e n c l o s e d e c o n o m i c a l l y f e a s i b l e 
road alignments between nodes, c o n t r a r y t o t h e p r o c e s s 
a n t i c i p a t e d i n the Terms of Reference o f e v a l u a t i n g c o r r i 
dor o p t i o n s between nodes. These bands were e s t a b l i s h e d 
p r i o r t o the February 6, 1989 meeting w i t h t h e I s k u t Road 
Review Committee i n V i c t o r i a t o e x p e d i t e the study and 
p e r m i t 1:10,000 s c a l e photogrammetric mapping t o proceed. 
NTS maps a t 1:50,000 s c a l e showing the proposed mapping 
l i m i t s e a s t of Node C were t a b l e d a t the meeting t o 
demonstrate t h a t road c o r r i d o r s o t h e r than t h o s e s e l e c t e d 
f o r mapping would have r e q u i r e d u n n e c e s s a r i l y d i f f i c u l t 
t e r r a i n t o be t r a v e r s e d . 

West o f Bronson Creek a l o n g the I s k u t R i v e r t o the 
S t i k i n e , the 1:50,000 s c a l e topography i n d i c a t e d t h a t a 
road was f e a s i b l e on e i t h e r the n o r t h o r the south s i d e of 
the I s k u t R i v e r . Subsequent t o the March 6 meeting, the 
Review Committee concluded t h a t 1:10,000 s c a l e mapping 
s h o u l d be prepared f o r the North C o r r i d o r , w i t h 1:50,000 
s c a l e mapping t o s u f f i c e f o r the South C o r r i d o r . F u r 
thermore, we were advised by Mr. R. Crook ( p e r s . com., 
February 23) t h a t the I s k u t Road West c o r r i d o r s were t o 
s t o p a t the e a s t bank of the S t i k i n e R i v e r . 

D e t a i l e d d e s c r i p t i o n s of the subsequent work c a r r i e d 
out f o r each study component are p r e s e n t e d below. 
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2.2 GEOTECHNICAL 

A g e o t e c h n i c a l t e r r a i n a n a l y s i s was c a r r i e d out f o r 
the c o r r i d o r system by s t u d y i n g over 200 medium-scale a e r i 
a l photos and t r a n s f e r r i n g photo i n t e r p r e t i v e mapping onto 
the 1:10,000 s c a l e topographic maps. The t e r r a i n maps are 
i n c l u d e d i n a separate map f o l i o which does not form p a r t 
of t h i s r e p o r t . 

The t e r r a i n a n a l y s i s f o r the I s k u t Road West-South 
C o r r i d o r was completed on 1:50,000 s c a l e base maps. 

Each segment of road was c l a s s i f i e d i n t o one of 
4 u n i t s i n terms o f t e r r a i n c o n d i t i o n s and c o n s t r u c t i o n 
c o s t , i n accordance with the system d e s c r i b e d i n S e c t i o n 
6.1. 

2.3 HIGHWAY ENGINEERING 

A road alignment was d e f i n e d i n each c o r r i d o r on the 
1:10,000 s c a l e t o p o g r a p h i c maps, except f o r I s k u t Road 
West-South C o r r i d o r , f o r which 1:50,000 mapping was used. 
The alignment was s e l e c t e d t o s a t i s f y the grade r e q u i r e 
ments g i v e n i n S e c t i o n 1.4 and t o t a k e i n t o account the 
g e o t e c h n i c a l t e r r a i n c o n s t r a i n t s p r o v i d e d by TCL. Road 
alignments are shown a t 1:10,000 s c a l e on Dwg. 15-8-9-3, 
which i s c o n t a i n e d i n a separate map f o l i o , except f o r the 
I s k u t Road West-South C o r r i d o r alignment and p a r t of the 
North C o r r i d o r which i s shown a t 1:50,000 s c a l e on Dwg. 
15-8-9-2 i n the Appendix. 

U n i t c o s t s f o r road c o n s t r u c t i o n under v a r y i n g c o n d i 
t i o n s were e s t a b l i s h e d and a p p l i e d t o each road c o r r i d o r 
f o r C l a s s 5 and 2 standards. Maintenance c o s t s were a l s o 
e s t i m a t e d . 

2.4 ENVIRONMENTAL 

The environmental o b j e c t i v e s f o r t h e study are summa
r i z e d as f o l l o w s : 

To review p r e v i o u s u n p u b l i s h e d and p u b l i s h e d 
r e p o r t s , p l a n s , p r o j e c t s , mapping programs and 
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o t h e r sources t o p r o v i d e b a s e l i n e i n f o r m a t i o n 
r e g a r d i n g n a t u r a l r e s o u r c e s . 
To d e s c r i b e the r e s o u r c e p o t e n t i a l o f the I s k u t , 
C r a i g and Unuk R i v e r v a l l e y s . 
To p r e s e n t an environmental overview f o r each 
road c o r r i d o r . 

The environmental i n f o r m a t i o n p r e s e n t e d i n the r e p o r t 
i s r e g i o n a l and based on i n f o r m a t i o n compiled from a v a i l 
a b l e sources and mapped a t 1:250,000 s c a l e . The i n f o r m a 
t i o n does not r e p r e s e n t d e t a i l e d s i t e s p e c i f i c o r l o c a l 
c o n d i t i o n s . 

The i n t e n t of the environmental study was t o p r o v i d e 
an overview of r e s o u r c e s i n the I s k u t r e g i o n , t o a l l o w 
i d e n t i f i c a t i o n o f p o t e n t i a l c o n f l i c t s and p o s s i b l e a r e a s 
where more d e t a i l e d i n f o r m a t i o n w i l l be r e q u i r e d . Comments 
submitted by F e d e r a l and P r o v i n c i a l Government ag e n c i e s 
f o l l o w i n g review of the d r a f t r e p o r t r e f e r , i n g e n e r a l , t o 
more d e t a i l e d i n f o r m a t i o n requirements a p p r o p r i a t e t o the 
next phase of environmental g r o u n d - t r u t h i n g and alignment 
study. 

2.5 FIELD RECONNAISSANCE 

A 2-day reconnaissance of the proposed road alignments 
was c a r r i e d out J u l y 24-25, 1989 by Mr. D. Smith o f TCL, 
Mr. R.J. Walker o f DeLCan and Mr. J . Brenner o f MoEMPR. 

H e l i c o p t e r o v e r - f l i g h t s were u t i l i z e d t o c o n f i r m the 
g e n e r a l e n g i n e e r i n g f e a s i b i l i t y o f the 1:10,000 s c a l e road 
alignments and e s t a b l i s h t h a t t e r r a i n c o n d i t i o n s d i d not 
r e q u i r e major realignment i n any a r e a . No ground t r a v e r s e s 
were c a r r i e d out. 

Environmental study p e r s o n n e l d i d not p a r t i c i p a t e i n 
the r e c o n n a i s s a n c e . 

- 6 -
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S e c t i o n 3 

GENERAL DESCRIPTION OF CORRIDORS 

3.1 GENERAL 

The 250 km c o r r i d o r system i s shown on Dwg. 15-8-9-1. 
A b r i e f d e s c r i p t i o n of each c o r r i d o r i s p r e s e n t e d below. 
G e o l o g i c a l and t e r r a i n c o n d i t i o n s a re d e s c r i b e d i n S e c t i o n s 
4 and 5 r e s p e c t i v e l y . 

3.2 ISKUT ROAD EAST (A-B) 

T h i s 40 km c o r r i d o r descends the south s i d e o f t h e 
Is k u t V a l l e y from Node A on Highway 37 t o Node B near V o l c a 
no Creek. The f i r s t few k i l o m e t r e s from Node A f o l l o w an 
e x i s t i n g l o g g i n g road. B.C. Hydro's Reserve f o r t h e I s k u t 
R i v e r H y d r o e l e c t r i c Development extends t o e l . 347 f o r 
about 12 km of the c o r r i d o r . Node B, on t h e south s i d e o f 
Volcano Creek, i s the s t a r t i n g p o i n t f o r t he Unuk Road. 

3.3 UNUK ROAD (B-E) 

T h i s 42 km c o r r i d o r ascends the v a l l e y o f Volcano 
Creek t o the Iskut-Unuk drainage d i v i d e and then s o u t h i n t o 
the Unuk V a l l e y . Steep rock s l o p e s and continuous s t e e p 
grades a r e c h a r a c t e r i s t i c s o f t h i s c o r r i d o r . The Unuk 
R i v e r i s c r o s s e d near the southern end o f the c o r r i d o r a t 
the j u n c t i o n o f the Unuk and South Unuk R i v e r s . 

3.4 ISKUT ROAD CENTRAL (B-C) 

T h i s 32 km c o r r i d o r c o n t i n u e s down the south s i d e o f 
the I s k u t V a l l e y t o the Bronson Creek a i r s t r i p a t Node C. 
T h i s c o r r i d o r has much l o w - r e l i e f t e r r a i n formed by p o s t 
g l a c i a l l a v a f l o w s . Node C i s the s t a r t i n g p o i n t f o r t he 
t h r e e remaining c o r r i d o r s t o the west and southwest. 

3.5 ISKUT ROAD WEST - NORTH CORRIDOR (C-D) 

T h i s 54 km c o r r i d o r g i v e s a c c e s s t o the n o r t h s i d e of 
the lower I s k u t V a l l e y . A major b r i d g e c r o s s i n g o f t h e 
Is k u t R i v e r i s r e q u i r e d a t km 11.7. The c o r r i d o r reaches 
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the S t i k i n e V a l l e y and tu r n s northward t o end a t the 
Choquette R i v e r (Node D). The c o r r i d o r i s c h a r a c t e r i z e d by 
h i g h l y v a r i a b l e c o n s t r u c t i o n c o n d i t i o n s i n c l u d i n g rockwork, 
l o c a l l y abundant sources o f g r a n u l a r borrow and t r a v e r s e s 
of f l o o d p l a i n and wetlands. 

3.6 ISKUT ROAD WEST - SOUTH CORRIDOR (C-G) 

T h i s 55 km c o r r i d o r s t a y s e n t i r e l y on the south s i d e 
o f t h e I s k u t R i v e r . The c o r r i d o r extends west from Bronson 
Creek w i t h s e v e r a l b r i d g e s r e q u i r e d i n the C r a i g R i v e r 
V a l l e y . The c o r r i d o r f o l l o w s the south margin o f the I s k u t 
V a l l e y a c r o s s s e v e r a l a l l u v i a l f a n s , t e r r a c e s and wetland 
areas as w e l l as t i l l and bedrock s l o p e s . On the approach 
t o t h e S t i k i n e R i v e r , a major wetland ar e a w i l l have t o be 
avoid e d by b u i l d i n g across l e v e e s and ma r g i n a l wetlands 
a l o n g the the S t i k i n e R i v e r 

3.7 CRAIG ROAD (C-F) 

T h i s 28 km c o r r i d o r extends from Bronson Creek t o the 
A l a s k a Border (Node F) i n the upper C r a i g R i v e r v a l l e y . 
Much o f the c o r r i d o r t r a v e r s e s f a n , t e r r a c e and wetland 
a l l u v i u m of the C r a i g R i v e r . 

cm 
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S e c t i o n 4 

ENGINEERING GEOLOGY 

4.1 BEDROCK GEOLOGY 

The bedrock geology of the study a r e a i s compiled i n a 
1:1,000,000 s c a l e map by Souther e t a l . (1979). More 
d e t a i l e d mapping by Grove (1986) c o v e r s the Unuk Road 
c o r r i d o r . 

Much of the e a s t e r n t h i r d o f the study a r e a i s formed 
by f o l d e d and s l i g h t l y metamorphosed s i l t s t o n e and g rey-
wacke a t the northwest margin o f the Bowser B a s i n . The 
remaining area i s formed by p l u t o n i c , v o l c a n i c and some 
high-grade metamorphic rocks. 

There are s e v e r a l P l e i s t o c e n e and r e c e n t (Holocene) 
b a s a l t i c volcanoes i n the area; some are d e s c r i b e d by Grove 
(1986). P o s t - g l a c i a l l a v a flows extend about 25 km down 
the I s k u t V a l l e y i n the I s k u t C e n t r a l C o r r i d o r . While 
t h e s e flows may have i s s u e d from the s m a l l v o l c a n o near 
Node B, our study suggests t h e r e i s another v o l c a n o on the 
n o r t h s i d e of the I s k u t R i v e r j u s t e a s t o f t h e mouth of 
F o r r e s t K e r r Creek. Hoodoo Mountain i s an i c e - c a p p e d v o l c a 
no on t h e n o r t h s i d e of the I s k u t R i v e r . I t s P l e i s t o c e n e 
t o Holocene flows c r o s s the road c o r r i d o r i n t h e a r e a . 

The g e o l o g i c mapping and photo ev i d e n c e i n d i c a t e s 
bedrock i n the area i s g e n e r a l l y r e s i s t a n t and competent. 
However, e x c a v a t i o n i n the Holocene v o l c a n i c s may encounter 
weak zones or s o i l - r o c k m a t e r i a l w i t h adverse g e o t e c h n i c a l 
c h a r a c t e r i s t i c s . 

4.2 SURFICIAL GEOLOGY 

The s u r f i c i a l geology of much o f the study a r e a i s 
mapped a t 1:250,000 s c a l e by Ryder and L a C e l l e (1984) and 
TCL ( f o r Ian Hayward and A s s o c i a t e s , 1982) . Pedology Con
s u l t a n t s L t d . (1983) mapped t e r r a i n i n t h e e a s t e r n t h i r d of 
the a r e a a t a s c a l e of 1:50,000. The r e p o r t by Ryder 
(1984) summarizes t e r r a i n c o n d i t i o n s i n t h e r e g i o n . 
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The study area l i e s w i t h i n t h e Coast Mountains. The 
r e g i o n was covered by the C o r d i l l e r a n I c e Complex u n t i l 
about 10,000 years ago. Remaining a l p i n e g l a c i e r s are 
g e n e r a l l y r e t r e a t i n g from N e o g l a c i a l maximum p o s i t i o n s of 
about 100 years ago. 

The I s k u t V a l l e y widens i n the area o f F o r r e s t K e r r 
Creek although i t i s deeply c u t i n t o r e c e n t l a v a flows as 
f a r downstream as Bronson Creek. Below Bronson Creek, the 
sediment-laden I s k u t R i v e r i s h e a v i l y b r a i d e d and anasto
mosed t o i t s confluence with wide v a l l e y o f the S t i k i n e 
R i v e r . 

A l p i n e g l a c i e r s and meltwater streams shed d e b r i s 
which forms major a l l u v i a l and c o l l u v i a l fans a t s e v e r a l 
l o c a t i o n s . The gr e a t fans of Twin R i v e r , Hoodoo Creek and 
Johnson Creek are e s p e c i a l l y n o t a b l e on the n o r t h s i d e of 
the I s k u t R i v e r . The Twin R i v e r f a n has f o r c e d the I s k u t 
a g a i n s t a bedrock r i d g e t o p r o v i d e a r e l a t i v e l y narrow 
b r i d g e c r o s s i n g o f the Isku t R i v e r on C o r r i d o r C-D. Sever
a l s m a l l e r a l l u v i a l - c o l l u v i a l fans have p o t e n t i a l f o r granu
l a r borrow. 

Beyond the main v a l l e y f l o o r s , t h e road c o r r i d o r s 
g e n e r a l l y encounter shallow ( l e s s than 2 m) d e p o s i t s of 
t i l l and c o l l u v i u m . G e o t e c h n i c a l p r o p e r t i e s o f the area 
s o i l s are not documented. S i l t y t o sandy t i l l and c o l l u v i 
um w i t h adverse moisture c h a r a c t e r i s t i c s a r e expected i n 
many areas. V o l c a n i c flows may y i e l d much an g u l a r r u b b l e . 

Many a l l u v i a l - c o l l u v i a l fans a r e important p o t e n t i a l 
sources o f g r a n u l a r borrow. The g e o t e c h n i c a l c h a r a c t e r i s 
t i c s o f these d e p o s i t s are not documented. 

TERRAIN HAZARDS 

The a e r i a l photo study i n d i c a t e s t h e r e i s a widespread 
c o n t r a s t i n s o i l s t a b i l i t y between n o r t h and s o u t h - f a c i n g 
s l o p e s . Steep n o r t h - f a c i n g s l o p e s show evidence o f s o i l 
creep i n shallow s o i l m a t e r i a l The c o n t r a s t i s e s p e c i a l l y 
e v i d e n t on bedrock c o n t r o l l e d r i d g e s and h i g h s l o p e s i n the 
I s k u t E a s t c o r r i d o r . The c o n t r a s t i n s o i l s l o p e c o n d i t i o n s 
may i n p a r t be due t o p e r s i s t i n g snow co v e r on the n o r t h 
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f a c i n g s l o p e s . Where a c h o i c e can be made, roads s h o u l d be 
l o c a t e d on s o u t h - f a c i n g s l o p e s t o minimize c o n s t r u c t i o n and 
maintenance d i f f i c u l t i e s . 

Steep, u n s t a b l e s l o p e s occur i n the I s k u t Road E a s t 
C o r r i d o r above the B.C. Hydro Reserve. In a d d i t i o n , steep 
s i d e s l o p e s i n the Unuk V a l l e y may p r e s e n t major g e o t e c h n i 
c a l d i f f i c u l t i e s . 

Some snow avalanche t r a c k s may be c r o s s e d but the 
proposed road c o r r i d o r s g e n e r a l l y a v o i d major avalanches. 
Where avalanche t r a c k s must be c r o s s e d , t h e alignment 
s h o u l d be f i n a l i z e d i n the f i e l d t o minimize t he p o t e n t i a l 
hazard. 

No major l a n d s l i d e and r o c k f a l l areas a re t r a v e r s e d by 
the c o r r i d o r systems. In s p i t e o f t h i s , c o n t i nuous a t t e n 
t i o n t o l o c a l r o c k f a l l s , d e b r i s avalanches and d e b r i s 
s l i d e s w i l l be r e q u i r e d d u r i n g d e t a i l e d road l o c a t i o n 
s u r v e y s . 

A c t i v e , d i s t r i b u t a r y channel systems on l a r g e a l l u 
v i a l - c o l l u v i a l fans w i l l r e q u i r e entrainment and e r o s i o n 
p r o t e c t i o n works. G l a c i e r o u t b u r s t f l o o d s may pose s i g n i f i 
c a n t d e b r i s flow o r f l o o d hazards on some o f the fans i n 
the a r e a (see Ryder, 1984, p. 53). 

4.4 FROZEN GROUND 

The study area i s near the southern l i m i t o f t h e perma 
f r o s t zone (Brown e t a l . , 1981). Ryder (1984) noted f r o z e n 
ground i n bogs and p a l s a s ( o r g a n i c mounds) i n t h e r e g i o n . 
D i s c o n t i n u o u s (and p o s s i b l y degrading) p e r m a f r o s t o r p e r s i s 
t e n t f r o z e n ground may occur i n f a v o u r a b l e s e t t i n g s such as 
n o r t h - f a c i n g s l o p e s and o r g a n i c s o i l s . 

Permafrost and r e l a t e d geomorphic p r o c e s s e s such as 
f r o s t - h e a v e should be expected i n a l p i n e a r e a s . The Unuk 
Road c o r r i d o r c r o s s e s an a l p i n e d i v i d e between the I s k u t 
and Unuk R i v e r s . In t h i s area, the e x t e n s i v e l y exposed 
bedrock may c o n t a i n v e i n s of i c y permaf r o s t . 
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VOLCANIC HAZARDS 

The Holocene e r u p t i o n s i n the I s k u t V a l l e y and a d j a 
c e n t areas (Grove 1986, p. 61-64) suggest t h e r e may be a 
low p r o b a b i l i t y o f v o l c a n i c a c t i v i t y i n t h e I s k u t V a l l e y 
(Souther, 1981). V o l c a n i c e r u p t i o n s o c c u r r e d about 130 
y e a r s ago on a t r i b u t a r y of the Unuk R i v e r about 25 km 
south o f the study area (Grove, 1986, p.64). 



S e c t i o n 5 

TERRAIN ASSESSMENT 

GENERAL 

T e r r a i n c o n d i t i o n s i n each o f the c o r r i d o r s are de
s c r i b e d below, w i t h emphasis on c o n d i t i o n s and f e a t u r e s 
which may a f f e c t road b u i l d i n g and maintenance. K i l o m e t r e 
s t a t i o n s r e f e r r e d t o i n the d e s c r i p t i o n s t a r t a t zero work
in g west o r south from each o f Nodes A, B and C. Reference 
s h o u l d be made t o Dwg. 15-8-9-1 f o r the l o c a t i o n s of major 
f e a t u r e s . 

ISKUT ROAD EAST (A-B) 

The road alignment i n t h i s c o r r i d o r must c o n s i d e r a 
F l o o d Reserve e s t a b l i s h e d a t e l . 347 m by B.C. Hydro f o r 
the proposed I s k u t R i v e r H y d r o e l e c t r i c Development. 

The proposed alignment l e a v e s Highway 37 and descends 
a c r o s s t i l l and bedrock s l o p e s t o t h e Ningunsaw R i v e r 
v a l l e y . The f i r s t few k i l o m e t r e s from Highway 37 f o l l o w 
an e x i s t i n g l o g g i n g road system which has not been l o c a t e d 
a c c u r a t e l y on 1:10,000 s c a l e mapping. T h e r e f o r e , some 
r e v i s i o n t o the road alignment shown on Sheet 5 o f Dwg. 
15-8-9-3 may be r e q u i r e d d u r i n g f i n a l l o c a t i o n s t u d i e s . 

The Ningunsaw R i v e r i s c r o s s e d w i t h a b r i d g e a t km 
5.3. A t km 6, the road ascends t i l l and bedrock s l o p e s 
a l o n g the Ningunsaw and t u r n s southwest i n t o the I s k u t 
V a l l e y . 

From km 14 t o km 36, the proposed road alignment i s on 
the I s k u t V a l l e y f l o o r w i t h i n the Hydro Reserve. An a l t e r 
n a t i v e alignment which s t a y s above the Reserve i s a l s o 
shown on Dwg. 15-8-9-3. The lower alignment i s recommend
ed i n o r d e r t o : 

A v o i d s i g n i f i c a n t areas r e q u i r i n g bedrock excava
t i o n on the alignment above the Reserve. 
Avoid steep, u n s t a b l e s l o p e s above the Reserve 
f o r about 4 km on the approaches t o B i l l Creek. 
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These s l o p e s are expected t o cause s i g n i f i c a n t 
maintenance problems. 

- Provide a road which i s 2 km s h o r t e r than one 
which e n t i r e l y a v o i d s the Reserve and r e q u i r e s a 
long s i d e h i l l t r a v e r s e up B i l l Creek v a l l e y . 

Thus, although r i p r a p p r o t e c t i o n w i l l be r e q u i r e d f o r 
t h e proposed alignment on the v a l l e y f l o o r , and the road 
would need t o be r e l o c a t e d above e l . 347 m when the I s k u t 
R e s e r v o i r i s formed, we b e l i e v e the recommended alignment 
s h o u l d be u t i l i z e d . 

On the proposed alignment, from km 14, the road begins 
t o f o l l o w the Isku t V a l l e y f l o o r on low r i v e r t e r r a c e s and 
a c t i v e a l l u v i u m . At about km 23, t h e road reaches the a l l u 
v i a l f a n of B i l l Creek and c o n t i n u e s onto a b r i d g e c r o s s i n g 
of t h i s creek a t km 24.2. 

From B i l l Creek, the proposed r o u t e c o n t i n u e s a c r o s s 
t e r r a c e and f l o o d p l a i n a l l u v i u m on t h e south margin o f the 
I s k u t V a l l e y t o km 36. 

At km 36, the proposed r o u t e ascends t o the Hydro 
Reserve a c r o s s t i l l and bedrock s l o p e s on a ste e p ascent 
toward a b r i d g e c r o s s i n g o f Volcano Creek a t km 39. As the 
road approaches t h i s c r o s s i n g , i t a v o i d s l a r g e avalanche 
t r a c k s and canyon w a l l s above and below t h e b r i d g e s i t e . 
The r o u t e continues 1 km a c r o s s l a v a flows t o reach Node B 
at km 40. 

Gran u l a r borrow i s a v a i l a b l e a t the Ningunsaw C r o s s i n g 
and B i l l Creek (km 5 and 24 r e s p e c t i v e l y ) . We assume granu
l a r borrow can be e x t r a c t e d from low t e r r a c e s a l o n g the 
I s k u t R i v e r and from fan d e p o s i t s i n the area o f km 38 and 
40. 

UNUK ROAD (B-E) 

T h i s 42 km c o r r i d o r r e q u i r e s a st e e p a s c e n t from the 
I s k u t v a l l e y t o the a l p i n e d r a i n a g e d i v i d e between the 
I s k u t and Unuk R i v e r s . From km 0 (Node B), a t the base of 
a vo l c a n o , a switchback a s c e n t i s r e q u i r e d t o km 3 where 
the alignment i s above a severe canyon a t the narrow en
t r a n c e t o the upper v a l l e y o f Volcano Creek. 
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From km 3.2 t o 7.4, the road ascends f a n a l l u v i u m , 
t i l l and bedrock on the f l o o r of Volcano Creek V a l l e y . 
T h i s 4 km s e c t o r o f f e r s the l a s t o p p o r t u n i t i e s f o r g r a n u l a r 
borrow u n t i l r e a c h i n g the Unuk R i v e r v a l l e y about 2 3 km t o 
the south. Volcano Creek w i l l be c r o s s e d a t km 5. 

At km 7.4, the road begins i t s steep a s c e n t t o the 
head o f the v a l l e y w ith almost continuous bedrock. Ava
lanche t r a c k s may have t o be c r o s s e d between km 8.6 and 
10. Beyond km 10, the road t r a v e r s e s a l p i n e t e r r a i n . The 
Iskut-Unuk drai n a g e d i v i d e i s c r o s s e d a t about km 14 as the 
road t r a v e r s e s bedrock t e r r a i n . The summit o f the road a t 
e l . 1110 m i s reached as the road c u t s through a prominent 
r i d g e a t km 18. Between km 18 and 19, the road t r a v e r s e s 
r o c k y a l p i n e t e r r a i n before l e a v i n g the a l p i n e a r e a t o 
descend t o the Unuk V a l l e y . 

Very d i f f i c u l t g e o t e c h n i c a l c o n d i t i o n s a r e expected 
as t h e road descends a t maximum grade a c r o s s bedrock-con
t r o l l e d s t e e p l a n d s l o p e s between km 19 and 30.8 near the 
Unuk V a l l e y f l o o r . 

From km 30.8 t o the Unuk R i v e r b r i d g e c r o s s i n g a t 
km 38.2, the road c r o s s e s mixed ground i n c l u d i n g t i l l , much 
bedrock and and s e v e r a l a l l u v i a l f a n d e p o s i t s where granu
l a r borrow may be found. 

South o f Unuk R i v e r b r i d g e , most o f the r o u t e c r o s s e s 
fa n and t e r r a c e a l l u v i u m and s e v e r a l wetland a r e a s . Some 
g r a n u l a r borrow sources are expected i n t h i s s e c t o r . The 
b r i d g e c r o s s i n g o f Sulphurets Creek i s a t km 39.2. The 
r o u t e c o n t i n u e s t o Node E (km 42) on a l l u v i a l and wetland 
s o i l s . 

5.4 ISKUT ROAD CENTRAL (B-C) 

T h i s 32 km c o r r i d o r c r o s s e s l a v a flows on the south 
s i d e o f the I s k u t V a l l e y from km 0 a t Node B t o km 22.4. 
The l o n g i t u d i n a l g r a d i e n t i s minimal w i t h n e a r l y f l a t c r o s s 
s l o p e s over most o f t h i s s e c t o r . The I s k u t R i v e r flows i n 
a b a s a l t - w a l l e d canyon t o the n o r t h o f the alignment. 
S e v e r a l o f the major stream c r o s s i n g s i n t h e s e c t o r l i e 
above t r i b u t a r y canyons of the I s k u t R i v e r . 
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From km 22.3 t o Bronson Creek a t km 32, most o f the 
ro u t e encounters bedrock. Severe a v a l a n c h i n g w i l l be a v o i d 
ed from km 25 t o 29 by l o c a t i n g the r o u t e on steep, south-
f a c i n g , bedrock s l o p e s . Node C i s a t the f o o t o f bedrock 
s l o p e s near the Bronson Creek a i r s t r i p j u s t beyond the 
r e q u i r e d Bronson Creek b r i d g e a t km 32. 

Other b r i d g e s are r e q u i r e d a t J e n n i f e r Creek (km 9.2), 
Seth Creek (km 10.7) and Snippaker Creek (km 17.5). 

Granular borrow i s expected i n f a n d e p o s i t s near each 
of t h e b r i d g e c r o s s i n g s and near km 7, 15 and 29.2 

5.5 ISKUT ROAD WEST - NORTH CORRIDOR (C-D) 

T h i s 54 km c o r r i d o r extends from the Bronson Creek 
a i r s t r i p t o the Choquette R i v e r i n the S t i k i n e V a l l e y . The 
c o r r i d o r has a v a r i e t y of ground w i t h s e v e r a l areas of 
d i f f i c u l t c o n s t r u c t i o n . 

Km 0 t o 3.6 i s common t o the 3 c o r r i d o r s which s t a r t 
a t Node C. T h i s s e c t o r w i l l be b u i l t a c r o s s steep bedrock 
on t he n o r t h s i d e of the v a l l e y o c c u p i e d by t a i l i n g s ponds 
f o r the SNIP p r o p e r t y . An a l t e r n a t i v e alignment on the 
south s i d e of the narrow v a l l e y may r e q u i r e s e v e r a l ava
lanche c r o s s i n g s and cause i n t e r f e r e n c e w i t h o p e r a t i o n s a t 
SNIP. 

A f t e r a narrow wetland c r o s s i n g a t km 3.5, the r o u t e 
c o n t i n u e s a c r o s s s e v e r a l r i d g e s t o an a l l u v i a l t e r r a c e o f 
the C r a i g R i v e r a t km 4.2. G r a n u l a r borrow may be a v a i l 
a b l e i n the t e r r a c e between km 4.6 and 6. The road then 
begins i t s ascent of a complex bedrock r i d g e which i s t r a 
v e r s e d u n t i l the Is k u t R i v e r i s reached a t km 11.7. 

The I s k u t R i v e r Bridge w i l l be a major s t r u c t u r e r e 
q u i r i n g thorough g e o t e c h n i c a l and h y d r o l o g i c a l i n v e s t i g a 
t i o n . The south abutment w i l l l i k e l y be s e t on bedrock but 
p i e r s and the no r t h abutment w i l l be i n a l l u v i a l d e p o s i t s . 
The b r i d g e i s expected t o be about 12 0 m i n l e n g t h . 

EZ2 
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The Twin R i v e r a l l u v i a l f a n i s reached a t km 11.8 
where the road t u r n s west a c r o s s s e v e r a l d i s t r i b u t a r y chan
n e l s and fan d e p o s i t s which w i l l p r o v i d e g r a n u l a r borrow. 
Lava flows from Hoodoo Mountain l i e j u s t n o r t h of the r o u t e 
near km 13 where i t begins t o c r o s s a narrow wetland and a 
s h o r t p i e c e of steep rockwork a t km 14.3. From km 14.3 t o 
km 15, the proposed route i s l o c a t e d a l o n g the margins of 
the I s k u t f l o o d p l a i n t o a v o i d a v e r y steep rock s e c t i o n . 

From km 15 t o 17.8, the road must be b u i l t on some 
v e r y steep s l o p e s formed by the l a v a flows o f Hoodoo Moun
t a i n d i r e c t l y above the I s k u t R i v e r . The road begins i t s 
8 km t r a v e r s e of the g r e a t f a n o f Hoodoo Creek a t km 18. 
T h i s f a n o f f e r s abundant g r a n u l a r borrow. Hoodoo Creek 
w i l l be c r o s s e d with a b r i d g e a t km 21.6. 

A f t e r a s h o r t wetland c r o s s i n g a t km 25.8, the road 
t r a v e r s e s rugged bedrock t e r r a i n as f a r as km 3 5.4. Some 
s m a l l r i v e r t e r r a c e s and fan complexes may be c r o s s e d near 
km 28, 31 and 32. A stream a t km 32.4 i s expected t o r e 
q u i r e a b r i d g e . 

From km 35.4 t o 46.5 the r o u t e t r a v e r s e s wetlands 
on the n o r t h s i d e of the I s k u t R i v e r , i n c l u d i n g a 5 km 
t r a v e r s e o f the Johnson R i v e r a l l u v i a l f a n . A b r i d g e i s 
expected a t the Johnson R i v e r c r o s s i n g a t km 42 and a t 
s e v e r a l o t h e r stream c r o s s i n g s . Abundant g r a n u l a r borrow 
i s expected from the Johnson R i v e r f a n and c o l l u v i a l fans 
near km 46. 

From km 4 6.5 t o km 52.3, the road f o l l o w s the base of 
steep, t o v e r y steep, f o r e s t e d bedrock s l o p e s t h a t curve 
northward i n t o the S t i k i n e V a l l e y . Much end-haul c o n s t r u c 
t i o n may be necessary. Abundant g r a n u l a r borrow w i l l be 
found a t the ends of t h i s s e c t o r . The road can be b u i l t on 
low r i v e r t e r r a c e s between km 48 and 49. A b r i d g e i s ex
p e c t e d a t km 48. 

At km 52.3, the road reaches the l a r g e a l l u v i a l f a n of 
the Choquette R i v e r . T h i s f a n o f f e r s abundant s u p p l i e s of 
g r a n u l a r borrow. The c o r r i d o r ends a t Node D, km 54, on 
the south s i d e of the Choquette R i v e r . 
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5.6 ISKUT ROAD WEST - SOUTH CORRIDOR (C-G) 

T h i s 55 km c o r r i d o r was s t u d i e d on a e r i a l photos f o r 
alignment and t e r r a i n mapping on 1:50,000 s c a l e NTS maps. 
Although the r o u t e has marginal g e o t e c h n i c a l advantages 
over the North C o r r i d o r , i t r e q u i r e s an adverse 7 km long 
floodway approach t o a very l o n g b r i d g e a c r o s s the S t i k i n e 
R i v e r proposed by the B.C. M i n i s t r y of Highways (MoH) i n 
1978. The route w i l l r e q u i r e 10 o t h e r b r i d g e s and s i g n i f i 
c a nt i n c u r s i o n s i n t o the C r a i g , I s k u t and S t i k i n e f l o o d -
p l a i n s and wetlands. 

The f i r s t 8 km of t h i s c o r r i d o r are common w i t h the 
North C o r r i d o r (see S e c t i o n 5.5). The proposed r o u t e 
l e a v e s a bedrock r i d g e near km 8 and b e g i n s the 5 km wide 
c r o s s i n g o f the complex channel system o f the lower C r a i g 
R i v e r . As many as 5 b r i d g e s may be r e q u i r e d i n c l u d i n g the 
major c r o s s i n g of the C r a i g R i v e r a t km 13. G r a n u l a r bor
row w i l l be a v a i l a b l e i n low t e r r a c e s . S e v e r a l wetland 
areas w i l l have t o be c r o s s e d . 

At km 13.4, the route s t r i k e s a c r o s s a bedrock-con
t r o l l e d s l o p e d i r e c t l y above the C r a i g R i v e r channel as f a r 
as km 14. From km 14 t o 15.6, the road w i l l c r o s s mixed 
t i l l , bedrock and c o l l u v i a l t e r r a i n i n c l u d i n g a prominent 
spur a t km 15.2. S e v e r a l avalanche a r e a s o c c u r i n t h i s 
s e c t o r . 

From km 15.6 t o 16.6, the road c r o s s e s the a l l u v i a l 
f a n o f Zippa Creek with i t s b r i d g e a t km 16.1. T h i s fan 
may supply g r a n u l a r borrow. West o f km 16.6, the road w i l l 
c r o s s an i r r e g u l a r , n o r t h - f a c i n g s l o p e formed of t i l l , 
bedrock and c o l l u v i u m . S e v e r a l snow avalanche t r a c k s can 
be avoided a t the west end o f t h i s s e c t o r which ends i n the 
area o f km 20. 

From km 20 t o 30, the road c r o s s e s complex f l u v i a l 
f e a t u r e s i n c l u d i n g fans, t e r r a c e s and wetlands. The road 
f o l l o w s a narrow t e r r a c e along the south bank of the I s k u t 
R i v e r between km 20 and 20.8. The a l l u v i a l f a n o f F i z z l e 
Creek i s c r o s s e d between 1cm 2 0.8 and 23.4 w i t h a b r i d g e a t 
km 22.3. The road extends westward over more a l l u v i a l 
d e p o s i t s t o the l a r g e fan of the I n i h i n i R i v e r a t km 27.9. 
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The b r i d g e c r o s s i n g of the I n i h i n i i s l o c a t e d a t km 29.6. 
The r o u t e c o n t i n u e s a c r o s s a s h o r t segment o f t h i s f a n and 
reaches bedrock s i d e s l o p e s above an e x t e n s i v e wetland a t 
km 30. Granu l a r borrow i s a v a i l a b l e a t s e v e r a l l o c a t i o n s 
i n t h i s 10 km s e c t o r . 

From km 3 0 t o 31.9, the road encounters bedrock b e f o r e 
r e g a i n i n g a l l u v i a l f an and t e r r a c e f e a t u r e s a t km 31.9. 
These d e p o s i t s c o n t i n u e along a major s i d e channel o f the 
I s k u t R i v e r t o km 34.6. 

From km 34.6 t o 40.7, the road t r a v e r s e s bedrock con
t r o l l e d s i d e s l o p e s d i r e c t l y above the I s k u t R i v e r . There 
are s e v e r a l v e r y steep s i d e s l o p e s and a number of steep 
g u l l y c r o s s i n g s i n t h i s segment. Small a l l u v i a l - c o l l u v i a l 
f ans may be encountered a t km 37.5 and 40.6. C a r a l i n Creek 
i s expected t o r e q u i r e a b r i d g e a t km 37.5. The proposed 
road l e a v e s the bedrock t e r r a i n a t km 40.7 t o t r a v e r s e t i l l 
s l o p e s and a r i v e r t e r r a c e a l o n g the I s k u t R i v e r as f a r as 
km 42.6. 

The remaining 11 km of approach t o the S t i k i n e R i v e r 
b r i d g e avoids a d i r e c t c r o s s i n g o f a v e r y l a r g e wetland 
area on the e a s t s i d e o f the v a l l e y . The l a s t 4 km o f the 
proposed route c o i n c i d e s w i t h t h e MoTH 1978 alignment. 
Heavy r i p r a p p r o t e c t i o n o f f i l l s w i l l be r e q u i r e d a l o n g 
much o f t h i s segment. 

The proposed road s t r i k e s a c r o s s a l l u v i a l t e r r a c e and 
fan d e p o s i t s a t the mouth of the I s k u t R i v e r from km 42.6 
t o 46.6. Some wet ground may be encountered but abundant 
g r a n u l a r borrow may be a v a i l a b l e i n the area o f km 44. At 
km 46.6, a b r i d g e a c r o s s a s i d e channel reaches a l a r g e , 
f o r e s t e d i s l a n d formed o f low t e r r a c e s and f l o o d channels 
of the S t i k i n e . A second b r i d g e a t km 48.6 connects the 
i s l a n d t o a narrow l e v e e a t the o u t s i d e o f the e a s t main 
channel o f the S t i k i n e R i v e r . The l e v e e system i s f o l l o w e d 
t o t h e b r i d g e s i t e a t Node G, km 55. An a l t e r n a t i v e a l i g n 
ment (which avoids the need f o r the two b r i d g e s ) may be 
a v a i l a b l e along a narrow l e v e e and a c r o s s muskeg floodways 
t o the e a s t . 
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5.7 CRAIG ROAD (C-F) 

T h i s 28 km c o r r i d o r ascends the v a l l e y o f the C r a i g 
R i v e r t o the A l a s k a border. The C r a i g headwaters extend 
southwestward another 15 km t o a steep a l p i n e pass. Much 
of t h i s r o ute can be b u i l t on a l l u v i a l t e r r a c e s , fans and 
a d j a c e n t wetlands. 

Most of the f i r s t 6 km of t h i s road w i l l be b u i l t over 
b e d r o c k - c o n t r o l l e d t e r r a i n on a southward approach t o the 
C r a i g V a l l e y ( a l s o see S e c t i o n 5.5). From km 6 t o the 
proposed C r a i g R i v e r b r i d g e a t km 9.8, the road c r o s s e s low 
r i v e r t e r r a c e s , some wetlands and a s h o r t s e c t o r of steep 
bedrock. Granular borrow i s a n t i c i p a t e d near km 6 and near 
the b r i d g e s i t e . A 120 m l o n g b r i d g e i s a n t i c i p a t e d f o r 
the C r a i g . Foundation s o i l s are ^expected t o be c o a r s e 
a l l u v i u m . 

A f t e r a s h o r t s e c t i o n o f rockwork a t km 10, the road 
c r o s s e s a l a r g e a l l u v i a l f a n where an abundant sup p l y of 
g r a n u l a r borrow i s a v a i l a b l e . From km 11.4 t o 12.2, a 
s t e e p bedrock s i d e h i l l w i l l be t r a v e r s e d w i t h a low r i v e r 
t e r r a c e and wetlands beyond as f a r as km 14. A f t e r another 
r o c k s e c t i o n between km 14 and 14.4, t h e alignment w i l l 
c r o s s low t e r r a c e s and wetlands w h i l e a v o i d i n g s e v e r a l 
l a r g e avalanche t r a c k s a t km 14.8 and km 16 t o 16.8. 

From km 17 t o 19.2, the r o u t e c r o s s e s the l a r g e a l l u v i 
a l f a n o f Dick Creek with a b r i d g e r e q u i r e d a t km 18.4. A 
d i f f i c u l t wetland area w i l l have t o be c r o s s e d between 
km 19.2 and 20 b e f o r e r e a c h i n g t h e Simma Creek a l l u v i a l fan 
w i t h i t s b r i d g e a t km 20.8. More wetland i s reached a t 
km 21.4. S e v e r a l low t e r r a c e s and wetland a r e a s and a 
s e c t i o n o f bedrock are t r a v e r s e d as f a r as km 24.6. 

The l a r g e d i s t r i b u t a r y channel system o f the Boundary 
Creek a l l u v i a l fan i s avoided by keeping t h e road i n i t s 
recommended l o c a t i o n on the n o r t h s i d e o f t h e C r a i g R i v e r 
a t t he U.S. border. 

G r a n u l a r borrow i s a v a i l a b l e i n a low t e r r a c e a l o n g 
the C r a i g R i v e r between km 24.6 and 26. A t km 26, the 
r o u t e begins a c r o s s b e d r o c k - c o n t r o l l e d s l o p e s and s e v e r a l 
low r i v e r t e r r a c e s b e f o r e r e a c h i n g Node F a t km 28. 

C Z 3 

• D 
T H U R I I R 



S e c t i o n 6 

ROAD COST ESTIMATES 

6.1 BASIS OF CONSTRUCTION COST ESTIMATES 

C o n s t r u c t i o n c o s t s f o r the proposed road alignments 
have been estimated based on the type o f t e r r a i n t r a v e r s e d 
by each route. U n i t c o s t s o f grade c o n s t r u c t i o n f o r a 
C l a s s 5 road were e s t a b l i s h e d f o r 4 t e r r a i n c l a s s e s , as 
f o l l o w s r 
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T e r r a i n 
C l a s s 

T e r r a i n 
D e s c r i p t i o n 

Cost o f Grade 
C o n s t r u c t i o n 

($/km) 

1 Low r e l i e f s u r f a c e s , even p r o f i l e . 64,500 
S i d e s l o p e s l e s s than o r equal t o 
3H:1V. 
Dry s o i l c o n d i t i o n s . 

2 Low t o moderate r e l i e f s u r f a c e s , 72,500 
uneven or hump-backed p r o f i l e . 
S i d e s l o p e s between 2H:1V and 3H:1V. 
Dry s o i l c o n d i t i o n s . 

3 High r e l i e f s u r f a c e s , grade con- 85,000 
s t r a i n e d p r o f i l e . 
S i d e s l o p e s g r e a t e r than 2H:1V. 
Wet s o i l c o n d i t i o n s o r muskeg. 

4 Rock ex c a v a t i o n 350,000 

The road grade c o n s t r u c t i o n c o s t s shown above cover 
c l e a r i n g and grubbing, s t r i p p i n g , sub-grade c o n s t r u c t i o n 
w i t h a h a u l d i s t a n c e o f l e s s than 4 km, i n s t a l l a t i o n o f 
c u l v e r t s up t o 1500 mm diameter and p l a c i n g o f g r a n u l a r 
s u r f a c i n g . 

C u l v e r t s b i g g e r than 1500 mm diameter were a s s i g n e d a 
u n i t c o s t o f $10,700 f o r supply and i n s t a l l a t i o n . 
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B r i d g e c o s t s u t i l i z e d f o r the study v a r i e d between 
$4,500/111 and $3,500/m f o r spans o f 20 t o 35 m. For spans 
o f 40 m o r more, a c o s t of $4,500/m was used. 

C l a s s 2 road grade c o n s t r u c t i o n c o s t s , f o r a 9 m wide 
s u r f a c e w i t h 1 m rounding f o r the s h o u l d e r s , were assumed 
t o be 160% of the e q u i v a l e n t C l a s s 5 c o s t f o r each t e r r a i n 
c l a s s . A s i m i l a r c o s t i n c r e a s e has been a p p l i e d t o l a r g e 
c u l v e r t i n s t a l l a t i o n . 

6.2 CLASS 5 ROAD CONSTRUCTION COSTS 

Estimated c o s t s f o r c o n s t r u c t i o n o f a C l a s s 5 road i n 
each c o r r i d o r segment are pres e n t e d i n T a b l e 6.1. Eng i n e e r 
i n g and contingency allowances a re shown i n amounts o f 8% 
and 20% r e s p e c t i v e l y , of road c o n s t r u c t i o n c o s t . 

6.3 CLASS 2 ROAD CONSTRUCTION COSTS 

Esti m a t e d c o s t s f o r c o n s t r u c t i o n o f a C l a s s 2 road i n 
each c o r r i d o r segment are pre s e n t e d i n T a b l e 6.2. S i m i l a r 
e n g i n e e r i n g and contingency allowances a p p l y as f o r the 
C l a s s 5 road. 

6.4 MAINTENANCE COSTS 

Maintenance of a l l of the r o u t e alignments w i l l be 
made d i f f i c u l t by the steep t e r r a i n . Snow chutes and creek 
c r o s s i n g s w i l l r e q u i r e r e g u l a r i n s p e c t i o n and c l e a n i n g i n 
o r d e r t o ensure the road i s not damaged by n a t u r a l 
h a z a r d s . In a d d i t i o n , the steep t e r r a i n w i l l mean t h a t 
c u t s i n overburden w i l l l i k e l y r e q u i r e a t t e n t i o n , p a r t i c u 
l a r l y d u r i n g and a f t e r s p r i n g thaw. Some s l o u g h i n g should 
be expected i n t h i s regard. 

A maintenance c o s t of $20,000/km/year has been assumed 
f o r a l l r o u t e s . T h i s c o s t i n c l u d e s road g r a d i n g , d i t c h and 
c u l v e r t maintenance, a l l g e n e r a l maintenance r e q u i r e d t o 
keep t he road open and win t e r p l o u g h i n g . 
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6.5 COST SUMMARY 

The c o s t s presented i n Ta b l e s 6.1 and 6.2, combined 
w i t h annual maintenance c o s t s c a l c u l a t e d i n accordance w i t h 
S e c t i o n 6.4, are summarized i n T a b l e s 6.3 and 6.4 f o r C l a s s 
5 and 2 roads, r e s p e c t i v e l y , t o i n d i c a t e t h e t o t a l c o s t of 
p r o v i d i n g road access t o the Bronson Creek ar e a from High
way 37 t o the ea s t and from the S t i k i n e R i v e r t o the west, 
and t he c o s t of access along the Unuk and C r a i g R i v e r 
c o r r i d o r s . 

The a d d i t i o n a l c o s t of b u i l d i n g a road i n the I s k u t 
V a l l e y from Bob Quinn Lake t o the Bronson A i r s t r i p e n t i r e l y 
above the B.C. Hydro Reserve i s e s t i m a t e d t o be about 
$10 m i l l i o n f o r a C l a s s 5 and $15 m i l l i o n f o r a C l a s s 2 
road. 
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Table (.1 
CLASS S ROAD CONSTRUCTION COSTS 

I Terrain Class (ki) Grade I 
Construction 1 • 
Cost | 1 

1. 1 

Large Culverts Bridges Road I I I TOTAL 
Construction I Engineering I Contingency 1 CONSTRUCTION 

Cost I Cost (8\) I Cost (20\) I COST 
$ ! $ ! $ ! $ 

i _ _ i _ i 

Corridor 1 Length 1 1 
1 k i 1 

1 2 3 1 4 
1 

Grade I 
Construction 1 • 
Cost | 1 

1. 1 
lumber | Cost I Nuaber ITotal Length I 

I • 1 
Cost 
$ 

Road I I I TOTAL 
Construction I Engineering I Contingency 1 CONSTRUCTION 

Cost I Cost (8\) I Cost (20\) I COST 
$ ! $ ! $ ! $ 

i _ _ i _ i 

Iskut Road Kast 
(A - B) 

j | 
t 40 I 17.4 
1 1 

1 9.8 6.1 | 6.3 
1 

4,528,850 I 
1 

23 | 246,100 I 3 1 80 | 
1 1 

305,000 5,080,000 ! 
1 

406,400 I 
1 

1,016,000 | 
1 

6,502,400 

Unuk Road. 
(B . E) 

1 42 I 8.8 
1 1 

I 0.4 4.8 | 27.7 
1 

10,678,000 | 
I 

30 | 321,000 2 1 220 t 
t 1 

990,000 11,989,000 | 
1 

959,100 I 
1 

2,397,800 I 
1 

15,345,900 

Iskut Road Central 
(B - C) 

1 32 I 24.1 
1 I 

1 o 1.2 1 7.1 
1 4,136,050 1 1 

7 | 74,900 ! 4 1 120 | 
1 I 

'510,000 4,721,000 I 
1 

377,700 | 
1 

944,200 I 
1 

4,042,900 

Iskut Road Vest -
North Corridor. 
(C - D) 

1 54 I 21.2 
1 1 
1 1 

1 0.2 12.3 I 20.2 
1 
1 

1 9,442,050 | 
1 
1 

55 | 588,500 8 1 405 I 
1 t 
t 1 

1,792,500 11,823,100 | 
1 
1 

945,800 | 
1 
1 

2,364,600 I 
1 
1 

15,133,500 

Iskut Road Vest -
Sooth Corridor 
(C - G) 

t 55 1 22.9 
1 1 
1 1 

1 4.2 11.4 | 16.1 
1 
1 

1 8,334,250 | 
1 

1 1 
27 I 288,900 11 1 840 I 

1 1 
1 I 

3,750,000 12,373,200 | 
1 

1 1 
989,900 | 

1 
1 

2,474,600 | 
1 
1 

15,837,700 

Craig Road. 
(C - t) 

1 28 I 12.7 
1 1 

1 0.3 4.9 1 9.9 
1 

1 4,700,350 I 
1 

31 1 331,700 3 1 200 | 
1 1 

870,000 5,902,100 | 
1 

472,200 | 
1 

1,180,400 | 
1 

7,554,700 
sccssccassscxssssBBsasBsasssxszsacBS^ 



Table 6.2 
CLASS 2 ROAD CONSTRUCTION COSTS 

Terrain Class (ki) Grade 
Construction 1 

Cost I 
"8 1 

Large Culverts I Bridges Road I I I TOTAL 
Construction 1 Engineering I Contingency I CONSTRUCTION 

Cost I Cost (8\) | Cost (20\) | COST 
$ 1 $ 1 $ 1 $ 

Corridor 1 Length 
1 k i 1 

1 1 
1 

2 1 3 1 4 
1 1 

Grade 
Construction 1 

Cost I 
"8 1 

Nutter I Cost I 
8 1 

Nuiber (Total Length! 
1 • 1 

Cost 
Road I I I TOTAL 

Construction 1 Engineering I Contingency I CONSTRUCTION 
Cost I Cost (8\) | Cost (20\) | COST 
$ 1 $ 1 $ 1 $ 

iskut Road Bast 
( A - B ) 

1 40 1 17.4 I 
I 

9.8 I (.1 I 6.3 
1 1 

7,246,1" 1 23 | 393,760 1 3 1 80 | 
1 1 

305,000 7,944,900 | 
1 

635,600 I 
1 

1,589,000 I 
1 

10,169,500 

Unuk Road. 
(B - B) 

I 42 8.8 I 
1 

0.4 | 4.8 | 27.7 
! 1 

17,084,800 30 | 513,600 1 2 1 220 | 
1 1 

990,000 18,588,400 | 
1 

1,487,100 I 
1 

3,717,700 | 
1 

23,793,200 

Iskut Road Central 
( B - C ) 

1 32 1 24.1 1 
1 

I I 1.2 1 7.1 
1 1 

6,(17,(80 1 7 I 119,840 1 4 1 120 I 
1 1 

510,000 I 7,247,500 | 
1 

579,800 | 
1 

1,449,500 | 
1 

9,276,800 

Iskit Road Vest -
North Corridor 
(C - D) 

1 54 21.2 1 
1 
I 

0.2 | 12.3 I 20.2 
1 1 
1 1 

15,107,280 55 | 941,600 8 1 405 | 
1 1 
1 1 

1,792,500 17,841,400 I 
1 
1 

1,427,300 I 
1 
1 

3,568,300 | 
1 
1 

22,837,000 

iskut Road Vest -
South Corridor 
( C - G ) 

1 55 22.9 1 
1 
1 

4.2 I 11.4 I 16.1 
t 1 
1 1 

13,334,800 27 | 462,240 11 I 840 1 
1 1 
1 1 

3,750,000 17,547,000 I 
1 
1 

•1,403,800 I 
1 
1 

3,509,400 I 
1 
1 

22,460,200 

Craig Road. 
(C - r) 

! 28 12.7 1 
1 

0.3 I 4.9 f 9.9 
1 t 

7,520,560 31 1 530,720 3 I 200 | 
I t 

870,000 8,921,300 | 
1 

713,700 I 
1 

1,784,300 | 
1 

11,419,300 
f ^ s s a f t ^ s s f t s s c c s s n s e s s s s c s c B C X B K 



T a b l e 6.3 

SUMMARY OF CLASS 5 
ROAD CONSTRUCTION AND MAINTENANCE COSTS 

T o t a l Annual 
C o n s t r u c t i o n Maintenance 

Length Cost Cost 
Segment km $ m i l l i o n $ m i l l i o n 

I s k u t Road from Bob 72 12.5 1.4 
Quinn Lake t o Bronson 
A i r s t r i p (A-B-C) 

I s k u t Road from Bronson 54 15.1 1.1 
A i r s t r i p t o S t i k i n e -
North C o r r i d o r (C-D) 

I s k u t Road from Bronson 55 15.8 1.1 
A i r s t r i p t o S t i k i n e -
South C o r r i d o r (C-G) 

Unuk Road 42 15.3 0.8 

C r a i g Road 28 7.6 0.6 



Table 6.4 

SUMMARY OF CLASS 2 
ROAD CONSTRUCTION AND MAINTENANCE COSTS 

T o t a l Annual 
C o n s t r u c t i o n Maintenance 

Length Cost Cost 
Segment km $ m i l l i o n $ m i l l i o n 

I s k u t Road from Bob 72 19.4 1.4 
Quinn Lake t o Bronson 
A i r s t r i p (A-B-C) 

I s k u t Road from Bronson 54 22.8 1.1 
A i r s t r i p t o S t i k i n e -
North C o r r i d o r (C-D) 

Is k u t Road from Bronson 55 22.5 1.1 
A i r s t r i p t o S t i k i n e -
South C o r r i d o r (C-G) 

Unuk Road 42 23.8 0.8 

C r a i g Road 28 11.4 0.6 
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S e c t i o n 7 

ENVIRONMENTAL CONSIDERATIONS 

7.1 ENVIRONMENTAL FACTORS 

7.1.1 Climate 

The c l i m a t e of the study area i s a s s o c i a t e d w i t h t h e 
p h y s i c a l f e a t u r e s of the I s k u t R i v e r drainage, i n p a r t i c u 
l a r t h e presence of the Coast Mountains w i t h i n t h e b a s i n . 
As a r e s u l t , the c l i m a t e of the study a r e a changes from an 
an i n t e r i o r zone t o the ea s t o f the mountains t o a n o r t h 
west c o a s t a l zone t o the west, w i t h a t r a n s i t i o n zone be
tween them. 

There are s t r o n g temperature and p r e c i p i t a t i o n g r a d i 
ents a l o n g the Is k u t R i v e r V a l l e y (Norecol, 1988). The 
e a s t e r n p o r t i o n experiences a c o l d and r e l a t i v e l y d r y c o n t i 
n e n t a l - t y p e c l i m a t e c h a r a c t e r i z e d by lo n g , c o l d w i n t e r s and 
s h o r t c o o l summers. The western p o r t i o n , a t the c o n f l u e n c e 
of t h e S t i k i n e and Isku t R i v e r s near Nodes D and G, has a 
c l i m a t e d e s c r i b e d by Trewartha and Horn (1980) as "temper
at e o c e a n i c " . The dominant f e a t u r e o f t h i s type o f c l i m a t e 
i s m o i s t P a c i f i c weather systems. Depending upon t h e i r 
t r a j e c t o r y a c r o s s the P a c i f i c , t hese systems b r i n g moist 
maritime p o l a r o r maritime a r c t i c a i r masses onto t h e c o a s t 
y e a r round, but more f r e q u e n t l y i n w i n t e r . The w i n t e r s a re 
much more moderate than e a s t o f the Coast Mountains and 
have heavy p r e c i p i t a t i o n i n the form o f r a i n o r snow. The 
h e a v i e s t and most i n t e n s e p r e c i p i t a t i o n o c c u r s i n l a t e 
f a l l , p r i n c i p a l l y as r a i n . T h i s can cause severe and 
sudden f l o o d i n g , p a r t i c u l a r l y i f the r a i n o c c u r s w i t h snow 
on t h e ground. Summers are s h o r t and c o o l , w i t h moderate 
r a i n f a l l . 

7.1.2 Hydrology 

The road c o r r i d o r o p t i o n s f o l l o w 3 major r i v e r v a l 
l e y s , the I s k u t , Unuk, and C r a i g . Water Survey o f Canada 
s t a t i o n s a re l o c a t e d on the I s k u t and Unuk R i v e r s , but not 
on the C r a i g . D e t a i l e d h y d r o l o g i c a l s t u d i e s have been 
c a r r i e d out on on l y the Is k u t R i v e r f o r the S k y l i n e and 
SNIP P r o j e c t s . 
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As d e s c r i b e d i n the SNIP P r o j e c t Stage 1 Report, hydro-
l o g i c c h a r a c t e r i s t i c s vary c o n s i d e r a b l y (with c l i m a t e ) 
a l o n g the I s k u t R i v e r . Peak d i s c h a r g e from snowmelt i n the 
headwaters o f the Isku t R i v e r i s moderated because o f l a k e 
s t o r a g e . As the Isku t R i v e r e n t e r s the Coast Mountains, 
the r u n o f f p r o c e s s e s are dominated by snow and g l a c i e r melt 
and f a l l r a i n events (Jones & A s s o c i a t e s 1984). The gaug
i n g s t a t i o n on the Iskut R i v e r near i t s mouth r e c o r d e d a 
minimum mean y e a r l y flow of 62 m 3/s f o r February, com
pared t o a maximum mean y e a r l y flow o f 1110 m 3/s f o r J u l y 
(Environment Canada, 1983). Examination o f annual hy-
drographs i n d i c a t e s t h a t streams i n the lower I s k u t and 
ne i g h b o u r i n g c o a s t a l b a s i n s a l l had d i s t i n c t snowmelt peaks 
i n summer and separate r a i n f a l l generated peaks i n t h e f a l l 
( N o r e c o l , 1988). 

The Unuk R i v e r gauging s t a t i o n r e c o r d e d a minimum mean 
y e a r l y flow o f 16 m3/s i n February and a maximum y e a r l y 
flow o f 240 m 3/s i n J u l y . The annual hydrograph i n d i 
c a t e s a s i m i l a r snowmelt and r a i n f a l l response as i n the 
I s k u t b a s i n . 

7.1.3 B i o g e o c l i m a t i c Zones 

F i g u r e 7.1 shows the 5 b i o g e o c l i m a t i c zones through 
which t he road c o r r i d o r s pass, as mapped by the B.C. M i n i s 
t r y o f F o r e s t s (1988c and 1988d), namely: 

CWHwm (Wet Maritime subzone o f C o a s t a l Western 
Hemlock zone) 

- MH ( U n d i f f e r e n t i a t e d Mountain Hemlock) 

ICHvc (Very Cold subzone o f I n t e r i o r Cedar -
Hemlock) 

- ESSFi ( S u b c o n t i n e n t a l Northern F o r e s t e d p l u s 
P a r k l a n d Engelmann Spruce - Su b a l p i n e F i r ) 

- AT ( A l p i n e Tundra) 

In the study area, the CWHwm zone extends e a s t i n the 
I s k u t R i v e r v a l l e y as f a r as Snippaker Creek and a t lower 
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e l e v a t i o n s along the Unuk R i v e r from Node E t o the v i c i n i t y 
o f Tom MacKay Lake. 

The MH zone i s found between about e l . 400 m and 
e l . 1000 m i n the v i c i n i t y o f the CWHwm zone l o c a t i o n s 
d e s c r i b e d above. 

E a s t o f Snippaker Creek, the I s k u t R i v e r v a l l e y i s 
dominated by the ICHvc zone t o about e l . 850 m. Above 
e l . 850 m i n t h i s area, the ESSFi zone i s p r e s e n t . The 
ESS F i zone i s a l s o found along the Unuk Road c o r r i d o r n o r t h 
o f Tom MacKay Lake. 

The AT zone i s found a t above e l . 1000 m west o f Sni p 
paker Creek and along Unuk R i v e r south o f Tom MacKay Lake. 
I t i s found a t above e l . 1200 t o 1300 m n o r t h and e a s t of 
the s e l o c a t i o n s . 

Most o f the Iskut Road West - North and South C o r r i 
d ors and the C r a i g Road c o r r i d o r pass through the CWHwm 
zone, w i t h a few road s e c t i o n s p a s s i n g i n o r near the MH 
zone. The Iskut Road C e n t r a l and I s k u t Road E a s t c o r r i d o r s 
pass p r i m a r i l y through the ICHvc zone, w i t h a few c o r r i d o r 
s e c t i o n s l o c a t e d i n or near the E S S F i zone. The Unuk Road 
c o r r i d o r passes through the ICHvc zone from t h e I s k u t R i v e r 
f o r approximately 8 km be f o r e e n t e r i n g t h e E S S F i zone (and 
t h e AT zone s h o r t l y t h e r e a f t e r ) as i t c r o s s e s over a pass 
n o r t h o f L i t t l e Tom MacKay Lake. Once over the pass, the 
c o r r i d o r r e - e n t e r s the ESSFi zone, and descends t o the 
CWHwm zone (with some minor s e c t i o n s p a s s i n g i n o r near the 
MH zone). 

.2 MINERAL RESOURCES 

The area from Stewart t o the I s k u t R i v e r i s c u r r e n t l y 
the most i n t e n s e l y e x p l o r e d a r e a i n B r i t i s h Columbia and 
t h i s t r e n d i s expected t o co n t i n u e over t h e next few y e a r s . 
Recent e x p l o r a t i o n a c t i v i t y i n the r e g i o n has been concen
t r a t e d i n the Johnny Mountain ar e a on both s i d e s o f the 
I s k u t R i v e r , the Unuk R i v e r d r a i n a g e and the upper reaches 
o f S u l p h u r e t s Creek. A l l areas a r e c l o s e t o the proposed 
road c o r r i d o r s . F u r t h e r d i s c u s s i o n o f the m i n e r a l r e s o u r c 
es o f the r e g i o n , p r i m a r i l y taken from MINFILE (1989) and 
E q u i t y P r e s e r v a t i o n Corp. (1988), i s p r e s e n t e d below. 
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The d i s t r i b u t i o n of e x p l o r a t i o n a c t i v i t y i n the r e g i o n 
i s i l l u s t r a t e d on F i g u r e 7.2 by i d e n t i f i c a t i o n of the type 
and d e n s i t y of m i n e r a l a c t i v i t y i n 10 km by 10 km squares 
over the 1:250,000 s c a l e map area. Of the 157 documented 
m i n e r a l occurrences, 2 are producers, 2 a r e p a s t producers, 
3 a r e developed p r o s p e c t s , 15 are p r o s p e c t s and the remain
der a r e showings. Some of the p r o p e r t i e s l i s t e d as p r o s 
p e c t s or showings i n MINFILE (1989) may be c o n s i d e r e d as 
developed p r o s p e c t s i n the near f u t u r e . Furthermore, not 
i l l u s t r a t e d on the MINFILE map are C a l p i n e Resources' j o i n t 
v e n t u r e p r o p e r t y near Tom MacKay Lake and Teuton Resources 
C o r p o r a t i o n g o l d prospects i n the Unuk R i v e r d r a i n a g e . 

P r o p e r t i e s l i s t e d as producers i n t h e map area are the 
Goldwedge - Catear Property and Johnny Mountain Gold Mine. 
The Goldwedge p r o p e r t y i s l o c a t e d i n the S u l p h u r e t s Creek 
d r a i n a g e approximately 2 km n o r t h of Bruce j a c k Lake a t 
e l . 1550 m. A 45 tpd g o l d m i l l w i l l be o p e r a t e d f o r an 
expected mine l i f e of 15 years based on c u r r e n t t o t a l r e 
s e r v e s i n the Golden Rocket Zone. The Johnny Mountain Gold 
Mine operated by S k y l i n e Resources i s l o c a t e d on the west 
s i d e o f Mount Johnny a t about e l . 1200 m. The mine has 
e x p e r i e n c e d some o p e r a t i n g d i f f i c u l t i e s but i n l a t e 1988 
was p r o d u c i n g g o l d a t a m i l l i n g r a t e e q u i v a l e n t t o 
112 t p d . Based on updated r e s e r v e s , t h e mine c o u l d 
o p e r a t e a t t h a t r a t e f o r approximately 15 y e a r s . 

The 3 developed p r o s p e c t s i n the map a r e a comprise the 
E and L N i c k e l p r o p e r t y near the headwaters o f Snippaker 
Creek, the I n e l d e p o s i t e a s t of the Bronson G l a c i e r and the 
SNIP P r o p e r t y near Bronson Creek. 

7.3 FISHERIES RESOURCES 

7.3.1 I n t r o d u c t i o n 

F i s h e r i e s r e s o u r c e i n f o r m a t i o n p r e s e n t e d h e r e i n i s 
d e r i v e d from Department of F i s h e r i e s and Oceans (DFO) Habi
t a t Inventory and Information Program stream i n f o r m a t i o n 
summaries and a M i n i s t r y of Environment (MoE) b i o p h y s i c a l 
stream survey summary r e p o r t of the I s k u t , S t i k i n e and Unuk 
R i v e r s (Hawthorn, e t a l . 1984). Data i s summarized i n t h i s 
s e c t i o n w i t h r e s p e c t t o anadramous (sea run) and r e s i d e n t 



f i s h , and r e a r i n g and spawning h a b i t a t . Where p e r t i n e n t 
i n the co n t e x t o f t h i s summary, major r i v e r and stream 
f e a t u r e s are d e s c r i b e d . H a b i t a t and d i s t r i b u t i o n d a t a i s 
summarized on F i g u r e 7.3. 

7.3.2 I s k u t R i v e r from Bob Ouinn Lake t o Bronson Creek 

7.3.2.1 General 

No anadramous f i s h occur i n t h i s r e a c h o f I s k u t R i v e r 
above the j u n c t i o n with Snippaker Creek because o f a canyon 
which prev e n t s upstream f i s h m i g r a t i o n . Thus, o n l y r e s i 
dent f i s h s p e c i e s are found above Snippaker Creek. Streams 
t r i b u t a r y t o the Iskut R i v e r above Snippaker Creek p r o v i d e 
v e r y l i t t l e s u i t a b l e f i s h h a b i t a t due t o steep g r a d i e n t s , 
a l t h o u g h a l l u v i a l fans a t j u n c t i o n s w i t h the I s k u t may be 
u t i l i z e d . Snippaker Creek and downstream t r i b u t a r i e s t o 
the I s k u t R i v e r p r o v i d e good f i s h h a b i t a t . Many o f f e r 
b e t t e r h a b i t a t f o r spawning and r e a r i n g i n t h e i r lower 
reaches near the Isku t than does the main channel o f t h e 
I s k u t . 

7.3.2.2 Anadramous Species 

The I s k u t R i v e r between Snippaker and Bronson Creeks 
p r o v i d e s both r e a r i n g and spawning h a b i t a t f o r sockeye 
salmon and spawning h a b i t a t f o r coho, a c c o r d i n g t o DFO 
r e c o r d s . Mainstem margins and back and s i d e channels w i t h 
reduced g l a c i a l f l o u r p r o v i d e f a v o u r a b l e h a b i t a t . A l l f i v e 
s p e c i e s o f salmon occur throughout most o f t h i s s e c t i o n of 
the r i v e r . 

7.3.2.3 Resident Species 

Rainbow t r o u t are r e p o r t e d i n the I s k u t R i v e r as f a r 
as t he canyon below F o r e s t Kerr Creek (DFO, 1989) . Above 
th e canyon, D o l l y Varden char and mountain w h i t e f i s h were 
ca p t u r e d by MoE. F i s h are l i m i t e d t o c l e a r water i n s i d e 
channels o f the Is k u t o r i n t r i b u t a r y fans near t he t r i b u 
t a r y mouths. 



7.3.3 I s k u t R i v e r from Bronson Creek t o t h e S t i k i n e 
R i v e r 

7.3.3.1 General 

Below Bronson Creek, the lower I s k u t R i v e r flows i n a 
wide, b r a i d e d channel with a v e r y s h a l l o w (up t o 0.3%) 
g r a d i e n t . The r i v e r ' s g l a c i a l o r i g i n makes i t v e r y t u r b i d 
and c o l d . Side channels are l e s s t u r b i d because lower 
water v e l o c i t i e s a l low sediment t o s e t t l e and because o f 
the g r e a t e r i n f l u e n c e o f c l e a r groundwater s o u r c e s . These 
c l e a r s i d e channels c o n t a i n the b e s t f i s h h a b i t a t . 

T r i b u t a r y streams i n the lower I s k u t are predominantly 
o f g l a c i a l o r i g i n and of steep g r a d i e n t , except near t h e i r 
c o n f l u e n c e w i t h the Iskut . Outwash fans o f t r i b u t a r i e s 
c o n t a i n moderately good f i s h h a b i t a t . 

7.3.3.2 Anadramous F i s h 

A l l f i v e s p e c i e s o f salmon p l u s s t e e l h e a d t r o u t occur 
i n t h i s reach o f the Isk u t R i v e r . The r i v e r system, w i t h 
the l i m i t a t i o n s noted above, p r o v i d e s both spawning and 
r e a r i n g h a b i t a t . Sockeye salmon spawn i n the south s i d e 
channel o f the I s k u t Sound between 21 and 3 3 km upstream o f 
the c o n f l u e n c e w i t h the S t i k i n e and i n back sl o u g h s on both 
s i d e s o f the R i v e r between the Hoodoo R i v e r and Bronson 
Creek. Sockeye salmon r e a r i n f a v o u r a b l e h a b i t a t s through
out lower I s k u t . Coho salmon spawn i n l a r g e s l o u g h areas 
a l o n g margins o f the r i v e r throughout t h i s r e a c h . R e a r i n g 
a l s o o c c u r s throughout t h i s reach. Pinks spawn i n a south 
s i d e channel 35 km from the S t i k i n e c o n f l u e n c e and chum 
spawn a t s e v e r a l p o i n t s on the p e r i p h e r y o f the mainstem 
from 25 km upstream of the S t i k i n e c o n f l u e n c e up t o Bronson 
Creek. Chinook have been observed t o spawn i n I s k u t R i v e r 
t r i b u t a r i e s , but probably a l s o spawn i n the main ch a n n e l . 
Chinook r e a r i n g occurs throughout t h i s r e a c h o f the I s k u t . 
S t e e l h e a d migrate t o the C r a i g R i v e r . 

7.3.3.3 Resident F i s h 

D o l l y Varden char, rainbow t r o u t , c u t t h r o a t t r o u t and 
mountain w h i t e f i s h have been r e p o r t e d i n the lower I s k u t 
R i v e r . These f i s h a l s o occur i n t r i b u t a r i e s . 
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7.3.4.1 General 

From Node E f o r 20 km n o r t h , t o about km 25 where the 
road c o r r i d o r swings t o the northwest out of the Unuk 
V a l l e y , the Unuk R i v e r forms a b r a i d e d channel r a n g i n g i n 
widt h from 100 t o 800 m. Small, c l e a r groundwater-fed s i d e 
channels and n o n - g l a c i a l , c l e a r water t r i b u t a r i e s form 
important spawning and j u v e n i l e r e a r i n g h a b i t a t f o r 
salmonids. However, most t r i b u t a r i e s , i n c l u d i n g major ones 
such as S t o r i e and Sulphurets Creeks, are g l a c i e r f e d and 
consequently s i l t laden. Most f i s h , w i t h the e x c e p t i o n of 
D o l l y Varden char, seek c l e a r water t r i b u t a r i e s and f l o o d 
p l a i n sloughs and l a k e s i n or d e r t o a v o i d g l a c i a l s i l t . 

Downstream (northeast) o f where the road l e a v e s the 
Unuk v a l l e y , the Unuk R i v e r g r a d i e n t steepens, forming a 
v e l o c i t y b a r r i e r t o m i g r a t i o n o f anadramous f i s h 
( s a l m o n i d s ) . 

Tom MacKay and L i t t l e Tom MacKay Creeks have a steep 
g r a d i e n t and do not p r o v i d e s u i t a b l e f i s h h a b i t a t , except 
c l o s e t o the con f l u e n c e w i t h t h e I s k u t R i v e r . L i t t l e Tom 
MacKay Creek j o i n s the Iskut a t about the upstream l i m i t of 
r e p o r t e d r e s i d e n t f i s h d i s t r i b u t i o n . 

7.3.4.2 Anadramous F i s h 

Anadramous s p e c i e s i n the Unuk R i v e r w i t h i n the study 
area i n c l u d e coho, sockeye and Chinook. Coho occu r up t o 
the l o n g canyon t h a t prevents upward m i g r a t i o n o f anadra
mous f i s h , i n the lower South Unuk R i v e r and i n the lower 
reaches o f s e v e r a l c l e a r water t r i b u t a r i e s . Chinook and 
sockeye are a l s o r e p o r t e d i n the Unuk R i v e r and may have a 
s i m i l a r d i s t r i b u t i o n , although the l a t t e r i s more 
r e s t r i c t e d than the former. 

7.3.4.3 Resident F i s h 

C u t t h r o a t t r o u t occur i n the lower p o r t i o n o f the Unuk 
R i v e r w h i l e D o l l y Varden char o c c u r throughout the r i v e r 
w i t h i n the study area. 
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7.3.5 C r a i g R i v e r 

7.3.5.1 General 

U n l i k e most I s k u t R i v e r t r i b u t a r i e s , the C r a i g R i v e r 
i s a low g r a d i e n t channel f o r approximately 4 0 km from i t s 
c o n f l u e n c e with the I s k u t R i v e r and c o n t a i n s e x c e l l e n t f i s h 
h a b i t a t . The C r a i g R i v e r i s the l a r g e s t producer of coho 
i n the I s k u t R i v e r system (DFO, 1989). MoE's assessment of 
the R i v e r i s t h a t i t c o n t a i n s the g r e a t e s t amount of good 
t o e x c e l l e n t f i s h h a b i t a t i n the p a r t o f the I s k u t system 
surveyed by the MoE. 

7.3.5.2 Anadramous F i s h 

Sockeye spawn along the R i v e r t o w i t h i n 3 km o f Node F 
on t h e A l a s k a border. Coho occ u r w i t h i n the same rea c h . 
Pinks occur from below the c o n f l u e n c e w i t h the J e k i l l 
R i v e r , and chinook and chum salmon occur i n about the l a s t 
10 km of the R i v e r . DFO surmises t h a t the mainstem o f the 
C r a i g R i v e r may p r o v i d e l i m i t e d spawning p o t e n t i a l because 
of u n s t a b l e flow c o n d i t i o n s , c o a r s e g r a v e l s u b s t r a t e below 
the J e k i l l R i v e r and b o u l d e r s upstream. Some o f the main-
stem s u b s t r a t e may be s u i t a b l e f o r chinook spawning. A l 
though these c o n s t r a i n t s have been i d e n t i f i e d , t he DFO 
c o n s i d e r s the e n t i r e C r a i g R i v e r as c r i t i c a l h a b i t a t f o r 
anadramous f i s h (von F i n s t e r , p e r s . comm.). 

7.3.5.3 Resident F i s h 

D o l l y Varden char are r e p o r t e d on the C r a i g R i v e r a t 
l e a s t as f a r as sockeye have been r e p o r t e d , and may extend 
i n t o A l a s k a . They are a l s o r e p o r t e d i n the lower ends of 
major t r i b u t a r i e s o f the C r a i g . Rainbow t r o u t occur i n the 
C r a i g and J e k i l l R i v e r s . These t r o u t extend up the J e k i l l 
R i v e r a t l e a s t t o w i t h i n 3 km o f the c o n f l u e n c e w i t h O l a -
t i n e Creek. C u t t h r o a t t r o u t a r e r e p o r t e d t o occur up t o 
near the j u n c t i o n w i t h the J e k i l l R i v e r . Mountain w h i t e -
f i s h have been caught i n the lower 10 km o f the C r a i g 
R i v e r . 



7.4 FORESTRY 

F o r e s t resource i n f o r m a t i o n f o r the study area, a v a i l 
a b l e from the M i n i s t r y of F o r e s t s and Lands (MoFL), i s 
l i m i t e d t o the lower Iskut and C r a i g R i v e r s . F i g u r e 7.4 
shows the f o r e s t r esources i n v e n t o r i e d and mapped as e n g i 
n e e r i n g u n i t s by MoFL (1988a). U n i t s 2, 7, 9 and 15 have 
s i g n i f i c a n t l i m i t a t i o n s t o h a r v e s t i n g due t o l i m i t e d timber 
volume, h i g h development c o s t s and/or e n g i n e e r i n g con
s t r a i n t s . U n i t 8, which i s comprised p r i m a r i l y of 
cottonwood, c o n t a i n s numerous r i v e r channels which are 
important spawning grounds f o r m i g r a t i n g salmon (MoFL, 
1988a). 

F o r e s t cover i n the I s k u t / C r a i g study area i s com
p r i s e d p r i m a r i l y of mature and overmature hemlock, spruce, 
balsam, cottonwood and p i n e . Hemlock accounts f o r 85% of 
the t o t a l merchantable volume ( t o t a l volume l e s s decay, 
waste and breakage, t o a d.b.h. of 22.5 cm and a 10 cm 
t o p ) , f o l l o w e d by spruce (10%) and balsam, cottonwood and 
p i n e (5% t o t a l ) . 

F o r e s t r e s o u r c e s and h a r v e s t i n g f e a s i b i l i t y f o r the 
I s k u t r e g i o n are c u r r e n t l y under review by MoFL. Thus, the 
assessment and comments presented h e r e i n , which are based 
on a v a i l a b l e documents, may be s u b j e c t t o review i n the 
f u t u r e . 

F o r e s t r y a c t i v i t i e s i n the I s k u t R i v e r v a l l e y and 
a d j o i n i n g v a l l e y s have been l i m i t e d t o d a t e . An unsuccess
f u l p i l o t p r o j e c t was developed by Skeena F o r e s t Products 
L t d . i n 1965, on t h e i r T.S.L. near the c o n f l u e n c e of the 
S t i k i n e and I s k u t R i v e r s . H a l v o r s e n and Pohle p a r t i a l l y 
logged an area near the mouth of the I s k u t R i v e r i n 1984 
and 1985, but the o p e r a t i o n was u n s u c c e s s f u l . There are 
c u r r e n t l y some a c t i v e l o g g i n g o p e r a t i o n s a l o n g Highway 37, 
i n t h e v i c i n i t y of Bob Quinn Lake. T h i s timber i s h a u l e d 
t o Stewart (MoFL, 1988a) . 

The f e a s i b i l i t y of f u t u r e timber h a r v e s t i n g i n the 
I s k u t v a l l e y i s d e s c r i b e d i n the MoFL (1988a) p u b l i c a t i o n 
"Lower I s k u t Development Study". The p u b l i c a t i o n s t a t e s 
t h a t "although i t i s f e a s i b l e t o develop t h e Lower I s k u t 
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f o r timber h a r v e s t i n g purposes w i t h r e g a r d t o t e r r a i n , 
s o i l s and h y d r o l o g i c a l f e a t u r e s , the economic f e a s i b i l i t y 
o f t h i s development may be m a r g i n a l " . The primary con
s t r a i n t t o timber h a r v e s t i n g i n areas away from e x i s t i n g 
highways i s access development, as i n d i c a t e d by r e c e n t 
t i m b e r s a l e s i n the Bob Quinn area, i n v o l v i n g a round t r i p 
h a u l d i s t a n c e t o Stewart of 450 km (MoFL, 1989). The I s k u t 
v a l l e y from Bob Quinn Lake t o Bronson Creek i s c o n s i d e r e d 
t o have the h i g h e s t timber v a l u e s , but economic h a r v e s t 
c o u l d extend w e l l past Bronson Creek i f a h a u l road were i n 
p l a c e , depending on s p e c i f i c wood q u a l i t y and h e a l t h y l o g 
e x p o r t markets (MoFL, 1989). A 20 y e a r Small Business 
E n t e r p r i s e Program proposed by MoFL w i l l cover the c o r r i d o r 
a r e a between Bob Quinn Lake and B i l l Creek (at km 24) 
(MoFL, 1989) 

.5 WILDLIFE 

7.5.1 Species 

W i l d l i f e s t u d i e s i n the study a r e a a r e l i m i t e d prima
r i l y t o those completed f o r l o c a l mining p r o j e c t s , such as 
SNIP (Norecol, 1988) and Johnny Mountain ( S k y l i n e E x p l o r a 
t i o n s L t d . , 1987), and s t u d i e s completed f o r B. C. Hydro's 
S t i k i n e - I s k u t p r o j e c t s (Talisman, 1982; Ian Hayward and 
A s s o c i a t e s , 1982). B i o p h y s i c a l c a p a b i l i t y mapping f o r 
u n g u l a t e s has been undertaken f o r the r e g i o n by the MoE. 
The mapping does not extend beyond Tom Mackay Lake i n t o the 
Unuk R i v e r drainage. F i g u r e 7.5 i d e n t i f i e s C l a s s 1 and 2 
u n g u l a t e h a b i t a t along the road c o r r i d o r s . 

Moose appear t o be the most common ungu l a t e s i n the 
I s k u t R i v e r v a l l e y and a d j o i n i n g v a l l e y s . They i n h a b i t the 
a r e a year-round, d i s p e r s i n g i n t o v a r i o u s upland h a b i t a t s 
f o r t h e snow-free season and moving, i n w i n t e r , t o lowlands 
a l o n g the major r i v e r s . During a s e r i e s o f w i n t e r f l i g h t s 
throughout n o r t h e r n B r i t i s h Columbia i n 1967 t o 1971, i n 
which moose occurrence was t a b u l a t e d as animals seen per 
hour of f l y i n g , the average abundance f o r the I s k u t V a l l e y 
(on Mapsheets 104B and 104C) was i n t h e lowest c a t e g o r y 
above zero (1 t o 29 animals/hour) (MoE f i l e s , S m i t h e r s ) . 
On a government survey along the I s k u t V a l l e y i n February 
1979, o n l y 4 moose were seen a l o n g 65 km o f r i v e r below Bob 
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Quinn Lake (Stewart and E d i e , 1979). The most r e c e n t win
t e r f l i g h t i n the area found 6 moose, a l l i n the v i c i n i t y 
o f t h e C r a i g - I s k u t R i v e r c o n f l u e n c e . Moose have been 
observed w i n t e r i n g i n the C r a i g R i v e r V a l l e y and near the 
c o n f l u e n c e of the C r a i g and I s k u t R i v e r s (Norecol, 1988). 
S t u d i e s completed f o r B. C. Hydro (Ian Hayward and A s s o c i 
a t e s , 1982) i n d i c a t e t h a t the dense, hemlock f o r e s t s of the 
lower e l e v a t i o n s along the Unuk R i v e r support s m a l l numbers 
of moose which depend on the f l o o d p l a i n o f the I s k u t R i v e r 
f o r w i n t e r range. 

Mountain goats are common, i f not abundant, throughout 
the rugged mountains of the I s k u t d r a i n a g e . There have 
been numerous s i g h t i n g s on the s l o p e s of Snippaker Mountain 
(Norecol, 1988; Luckhurst and Marsh, 1973). 

The lower I s k u t R i v e r drainage i s known o r s u s p e c t e d 
t o be w i t h i n the broad geographic range o f b l a c k - t a i l e d 
deer, moose, and mountain goat. The p o t e n t i a l f o r b l a c k -
t a i l e d deer i s based on a d i s t r i b u t i o n map prepared by the 
p r o v i n c i a l government (MoE, 1980b). Winter snow depths 
throughout the study area are l i m i t i n g even f o r moose (MoE, 
1982), and l o c a l appearances o f deer would l i k e l y i n v o l v e 
o n l y o c c a s i o n a l summer t r a n s i e n t s (Norecol, 1988). 

There may be c a r i b o u i n the v i c i n i t y o f Tom MacKay 
Lake, as b i o p h y s i c a l i n v e n t o r y mapping i n d i c a t e s t h a t t h i s 
a rea has a moderate c a p a b i l i t y t o support c a r i b o u (MoE, 
1982) . 

Both b l a c k and g r i z z l y bears e x i s t i n the lower I s k u t 
area i n the h i g h e s t category of r e l a t i v e abundance (MoE, 
1979 and 1980c). They are found i n almost a l l v e g e t a t i o n 
t y p e s . W i l d l i f e s t u d i e s conducted f o r the SNIP P r o j e c t 
(Norecol, 1988) i n d i c a t e t h a t bears are the most c o n s p i c u 
ous, i f not the most abundant, of the l a r g e mammals i n the 
a r e a . 

F l o o d p l a i n s form c r i t i c a l h a b i t a t f o r g r i z z l i e s , moose 
and a number of f u r b e a r e r s . Avalanche chutes a l s o form 
important h a b i t a t f o r g r i z z l i e s , and these are common al o n g 
the C r a i g R i v e r and i n s e v e r a l o t h e r l o c a t i o n s (Fuhr, p e r s . 
comm.). F i g u r e 7.6 i l l u s t r a t e s a c t i v e f l o o d p l a i n s and 



avalanche t r a c t s i n the study a r e a . Other important h a b i 
t a t areas i n c l u d e wetlands, spruce f o r e s t s and r i p a r i a n 
a reas a l o n g s m a l l streams. A wetland f l o o d p l a i n complex 
found a t the confluence of the S t i k i n e and I s k u t R i v e r s i s 
p a r t i c u l a r l y c r i t i c a l w i l d l i f e h a b i t a t , a l t h o u g h the extent 
o f t h i s u n i t along the Iskut R i v e r has not been mapped. 
G r i z z l y h a b i t a t i n t h i s study area i s c o n s i d e r e d t o be of 
r e g i o n a l , i f not p r o v i n c i a l , s i g n i f i c a n c e (Fuhr, p e r s . 
comm.) . 

Coyote, wolf, red fox, beaver, p o r c u p i n e and v a r i o u s 
s m a l l mammals a l s o occur i n the a r e a . Based on summer 
o b s e r v a t i o n s , beavers and red s q u i r r e l s a r e the most con
s p i c u o u s f u r b e a r e r s i n the v i c i n i t y o f t h e SNIP P r o j e c t 
( N o r e c o l , 1988). Many of the l a k e s and l a r g e r ponds i n the 
a r e a ( f o r example, T r i a n g l e and Monsoon Lakes) are main
t a i n e d a t c u r r e n t l e v e l s by beaver impoundments, and r e c e n t 
o r o l d s i g n were seen a t s e v e r a l o t h e r l o c a t i o n s , e s p e c i a l 
l y i n the C r a i g R i v e r V a l l e y . L o c a l t r a p p e r s a l s o r e p o r t 
the presence of mink, wolverine and s h o r t - t a i l e d weasel 
(N o r e c o l , 1988). 

A t o t a l of 31 s p e c i e s o f b i r d s i s known o r suspected 
t o o c c u r i n the v i c i n i t y of the SNIP p r o p e r t y . Swans 
( b e l i e v e d t o have been Trumpeter Swans) were observed on 
wetlands i n the C r a i g R i v e r v a l l e y i n the f a l l o f 1987. 
The b i r d s were probably migrants, s i n c e any b r e e d e r s should 
have been observed d u r i n g the May survey. S a n d h i l l Cranes 
may n e s t i n the g e n e r a l area. Waterfowl observed i n the 
a r e a i n c l u d e Canada geese, m a l l a r d s , r i n g - n e c k e d ducks, 
hooded mergansers, and green-winged t e a l . Wetlands through
out t h e area are dominated by sedges and l a c k the mud mar
g i n s and robust marsh p l a n t s ( c a t t a i l s , rushes) which are 
most commonly a s s o c i a t e d with good p r o d u c t i o n o f waterfowl, 
s h o r e b i r d s and other wetland s p e c i e s . Upland b i r d s p r e s e n t 
i n t he area i n c l u d e b l u e grouse and r u f f e d grouse. Raptors 
which have been observed i n the a r e a i n c l u d e b a l d e a g l e s , 
H a r l a n ' s hawks and sharp-shinned hawks. 



7.5.2 Use 

7.5.2.1 Hunting 

The study area l i e s i n Management U n i t 6-21 o f the 
Skeena Sub-region, a d m i n i s t e r e d by the Smithers o f f i c e o f 
the MoE. Hunting seasons e x i s t i n t h i s u n i t f o r moose 
( b u l l s o n l y ) , t h i n h o r n sheep ( f u l l c u r l rams o n l y ) , moun
t a i n goat, g r i z z l y bear ( f a l l and s p r i n g season), b l a c k 
bear ( f a l l and s p r i n g season), wolf, coyote, l y n x , wolver
i n e , waterfowl, grouse and ptarmigan. With the e x c e p t i o n 
of t h i n h o r n s p e c i e s , a l l of these s p e c i e s a r e a v a i l a b l e i n 
the study area. However, the remote l o c a t i o n and l a c k of 
road access g e n e r a l l y p r e c l u d e hunters from u s i n g the area 
( N o r e c o l , 1988; Ian Hayward and A s s o c i a t e s , 1982). 

7.5.2.2 Gu i d i n g 

The road c o r r i d o r s t r a v e r s e 3 g u i d i n g t e r r i t o r i e s 
(621G003, 621G002, and 617G002) (MoE f i l e s , S m i t h e r s ) . 

The r e g i s t e r e d t r a p l i n e owners i n the v i c i n i t y o f the 
SNIP p r o p e r t y operate t h e i r t r a p p i n g camp as an o u t f i t t i n g 
o p e r a t i o n f o r B. C. r e s i d e n t hunters i n the f a l l . They 
r e p o r t t h a t hunters pursue g r i z z l y bears and moose and t h a t 
1 o r 2 g r i z z l y bears were taken i n the C r a i g R i v e r a r e a 
d u r i n g the p a s t s e v e r a l years (Norecol, 1988). W i t h i n the 
r e g i s t e r e d g u i d i n g t e r r i t o r i e s , g r i z z l y b e ars and mountain 
goats are the key p o t e n t i a l source o f income t o t h e g u i d i n g 
o p e r a t i o n s . 

7.5.2.3 Trap p i n g 

The road c o r r i d o r s t r a v e r s e 7 t r a p l i n e s . No i n f o r m a 
t i o n i s a v a i l a b l e , except f o r R e g i s t e r e d T r a p l i n e 0621T002 
h e l d by Nancy and David Watson. T h e i r camp i s a l o n g t h e 
lower C r a i g R i v e r and t h e i r t r a i l s and t r a p l i n e s run 
throughout the SNIP P r o j e c t area. 



7.6 RECREATION/TOURISM 

At p r e s e n t , the Iskut R i v e r v a l l e y i s predominantly 
w i l d e r n e s s . R e c r e a t i o n a l usage i s not e x t e n s i v e due t o 
l a c k o f acc e s s (Norecol, 1988; The E i k o s Group, 1983; DPA 
C o n s u l t i n g , 1982). 

R e c r e a t i o n a l resources i n c l u d e Bob Quinn Lake, the 
headwaters o f F o r r e s t Kerr Creek, the Newmont Lake and Tom 
Mackay Lake uplands, and the lower I s k u t R i v e r (DPA Con
s u l t i n g , 1982). R e c r e a t i o n a l f a c i l i t i e s i n the area are 
minimal and are p r i m a r i l y r e s t r i c t e d t o the Bob Quinn 
R e c r e a t i o n S i t e . Although t h e r e a re numerous outdoor 
r e c r e a t i o n a l o p p o r t u n i t i e s i n the S t i k i n e - I s k u t area, the 
l a c k o f f a c i l i t i e s t y p i c a l l y l i m i t the r e c r e a t i o n i s t t o 
w i l d e r n e s s p u r s u i t s (DPA C o n s u l t i n g , 1982) . 

The MoF has prepared a R e c r e a t i o n C o r r i d o r Management 
P l a n f o r the Lower S t i k i n e t o address f u t u r e r e c r e a t i o n a l 
use o f the area. The Plan, which would be a p p l i c a b l e t o 
much o f the I s k u t Road West - North and South C o r r i d o r s , 
extends from the S t i k i n e R i v e r a l o n g t h e I s k u t R i v e r t o the 
v i c i n i t y o f the C r a i g R i v e r . Goals f o r t h e P l a n i n c l u d e : 

- To p r o v i d e f o r low impact r e c r e a t i o n compatible w i t h 
m a i n t a i n i n g the n a t u r a l c h a r a c t e r o f t h e r i v e r 
c o r r i d o r . 

- To manage timber h a r v e s t i n g i n o r d e r t o m a i n t a i n the 
n a t u r a l c h a r a c t e r of the r i v e r , so t h a t t h e r e c r e a t i o n 
a l e x p e r i e n c e s sought by v i s i t o r s and w i l d l i f e , f i s h , 
h e r i t a g e and other v a l u e s are not im p a i r e d . For t i m 
b e r management purposes, the c o r r i d o r i s d i v i d e d i n t o 
t h r e e management u n i t s , o f which U n i t 3 (Darsmith 
Creek t o the I n t e r n a t i o n a l Boundary) i s a p p l i c a b l e t o 
the study area. The g o a l f o r U n i t 3 i s t o per m i t 
s e l e c t i v e timber h a r v e s t i n g u t i l i z i n g a e r i a l methods 
o n l y a t t h i s time. 

To manage mining e x p l o r a t i o n and development so as t o 
m a i n t a i n the n a t u r a l c h a r a c t e r o f t h e r i v e r and r e c r e 
a t i o n a l experiences sought by v i s i t o r s . 
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- To manage the f i s h e r i e s r e s o u r c e t o p r o t e c t and en
hance f i s h p o p u l a t i o n s and t h e i r h a b i t a t c o n s i s t e n t 
w i t h the o b j e c t i v e s of the r e c r e a t i o n c o r r i d o r manage
ment p l a n . 

- To manage the w i l d l i f e r e s o u r c e t o p r o t e c t and where 
p o s s i b l e t o enhance e x i s t i n g p o p u l a t i o n s o f w i l d l i f e . 

- To r e c o g n i z e the use of the Lower S t i k i n e by the T a h l -
t a n people as a fundamental p r e c e p t f o r any d e s i g n a 
t i o n and management program. 

- To ensure t h a t o p p o r t u n i t i e s f o r t r a d i t i o n a l non-na
t i v e a c t i v i t i e s are maintained. 

To p r o t e c t important h e r i t a g e s i t e s w i t h i n the 
C o r r i d o r . 

A c c o r d i n g t o the E i k o s Group (1983), r e c r e a t i o n a l 
a c t i v i t y i n the S t i k i n e - I s k u t Region i s expected t o 
i n c r e a s e , even i n the absence o f h y d r o e l e c t r i c d e v e l o p 
ment. The estimated i n c r e a s e s i n r e c r e a t i o n a l u s e r s can be 
a t t r i b u t e d t o i n c r e a s i n g p o p u l a t i o n o f t h e r e g i o n and the 
P r o v i n c e and t o i n c r e a s e s i n t o u r i s m as Highway 37 becomes 
b e t t e r known as an a l t e r n a t i v e r o u t e t o A l a s k a . 

S t u d i e s completed f o r B. C. Hydro (Ian Hayward and 
A s s o c i a t e s , 1982) i n the Unuk R i v e r - T r e a t y Creek a r e a 
i n d i c a t e t h a t the main r e c r e a t i o n a l f e a t u r e s i n t h a t area 
are the r i v e r s and streams, combined w i t h the mountain 
scenery. The I s k u t R i v e r was c o n s i d e r e d t o have l i m i t e d 
r e c r e a t i o n a l p o t e n t i a l , w i t h d i f f i c u l t a c c e s s through a 
f o r e s t e d v a l l e y w i t h deeply i n c i s e d t r i b u t a r y streams. 

7.7 LAND RESERVES 

There are a number of r e s e r v e s i n t h e S t i k i n e - I s k u t 
b a s i n s , i n c l u d i n g both park r e s e r v e s ( a d m i n i s t e r e d by the 
M i n i s t r y o f Parks and intended f o r f u t u r e use as parks) and 
e c o l o g i c a l r e s e r v e s ( a d m i n i s t e r e d by the E c o l o g i c a l Re
s e r v e s U n i t and intended t o p r o t e c t e c o l o g i c a l l y s i g n i f i 
c a n t n a t u r a l f e a t u r e s ) . One r e s e r v e , the Bob Quinn E c o l o g i 
c a l Reserve on the Ningunsaw R i v e r south o f Bob Quinn Lake, 

L Z 3 
O Q 
T H U R B I R 



may a f f e c t the I s k u t Road c o r r i d o r . The purpose of t h i s 
r e s e r v e i s t o conserve an e c o l o g i c a l u n i t w i t h u n u s u a l l y 
d i v e r s e v e g e t a t i o n where t h r e e b i o g e o c l i m a t i c zones a r e 
c o n t i g u o u s . An a d d i t i o n a l e c o l o g i c a l r e s e r v e w i t h i n the 
study area i s proposed (Eikos Group, 1988) f o r the l a v a 
beds a t the c o n f l u e n c e of F o r r e s t K e r r Creek and the I s k u t 
R i v e r . However, the E c o l o g i c a l Reserves U n i t has no r e c o r d 
of t h i s r e s e r v e (Goulet, pers. comm.). 

There are no P r o v i n c i a l o r N a t i o n a l parks i n the study 
a r e a and, s i n c e t h e r e are no roads, no f o r e s t camp grounds. 
One p o t e n t i a l l a n d r e s t r i c t i o n does, however, e x i s t on the 
lower S t i k i n e and c o u l d a f f e c t road c o r r i d o r c h o i c e s t h a t 
i n v o l v e t h i s r i v e r . The Wilderness A d v i s o r y Committee 
recommended i n 1986 t h a t the lower S t i k i n e between Highway 
37 and the A l a s k a border should be d e s i g n a t e d a s c e n i c 
c o r r i d o r w i t h boundaries s e t back t o the canyon edge. T h i s 
recommendation, i f followed, would pose a c o n f l i c t t o road 
c o n s t r u c t i o n on the S t i k i n e near the mouth of the I s k u t 
R i v e r . A t the p r e s e n t time, the s t a t u s o f t h i s 
recommendation i s u n c e r t a i n . 

7.8 TRANSPORTATION 

S e v e r a l p r i v a t e and emergency a i r s t r i p s have been 
c o n s t r u c t e d i n the study area l o c a t e d a t Bob Quinn, 
Snippaker, Johnny Mountain, Bronson and Skud. 

Highway 37 near Bob Quinn has been made i n t o an emer
gency l a n d i n g s t r i p . The s u r f a c e o f the highway has been 
widened by approximately 23 m f o r a d i s t a n c e o f 1220 m and 
i s s u i t a b l e f o r s m a l l a i r c r a f t . 

A s t r i p was c o n s t r u c t e d i n the e a r l y 1970s on Snippak
e r Creek i n a reasonably wide v a l l e y above i t s c o n f l u e n c e 
w i t h the I s k u t R i v e r . The s t r i p has not been r e g u l a r l y 
m a i n t a i n e d f o r s e v e r a l years and i s now o n l y s u i t a b l e f o r 
l a r g e - t i r e d a i r c r a f t (Beaver and O t t e r ) . The s t r i p ' s 
l e n g t h o f l e s s than 760 m makes i t u n s u i t a b l e f o r l a r g e r 
f r e i g h t a i r c r a f t such as DC-3s and H e r c u l e s . 

The Johnny Mountain s t r i p was c o n s t r u c t e d i n 1983 i n 
an a l p i n e area. I t i s 1500 m l o n g and 24 m wide. A i r c r a f t 
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up t o H e r c u l e s s i z e can u t i l i z e the s t r i p , a l t h o u g h i t 
c o n t a i n s a h i l l i n the middle and i s somewhat rough. 

The Bronson s t r i p was b u i l t i n 198 6 and upgraded i n 
1988 t o a l l o w Hercules a i r c r a f t t o l a n d . The s t r i p i s 
c u r r e n t l y 1480 m long and about 50 m wide. I t i s a smooth 
graded s t r i p w i t h a w e l l maintained s u r f a c e . 

A s m a l l s t r i p a t the mouth of the Skud R i v e r on the 
S t i k i n e was b u i l t t o s e r v i c e s e v e r a l e x p l o r a t i o n camps i n 
the a r e a . Small a i r c r a f t , such as a B r i t t a n Norman I s l a n d 
e r and Cessna 2 06, can use the s t r i p . No o t h e r i n f o r m a t i o n 
on t he s t r i p i s a v a i l a b l e . 

7.9 SUMMARY OF ENVIRONMENTAL CONCLUSIONS 

7.9.1 I s k u t Road from Bob Quinn Lake t o Bronson A i r 
s t r i p (A-B-C) 

The environmental concerns a s s o c i a t e d w i t h c o n s t r u c 
t i o n o f a road from Bob Quinn Lake (Node A) t o Node C a t 
Bronson A i r s t r i p are c o n s i d e r e d minimal i n comparison t o 
the o t h e r c o r r i d o r s . 

Design c o n s i d e r a t i o n must by g i v e n t o the E c o l o g i c a l 
Reserve a t Bob Quinn Lake, B.C. Hydro's F l o o d Reserve up
stream o f F o r e s t Kerr Creek, the v o l c a n o f o r m a t i o n s a t 
Node B, the r e s i d e n t f i s h e r i e s r e s o u r c e downstream from 
Node B, the C l a s s 1 and 2 ungulate h a b i t a t c a p a b i l i t y be
tween Node B and V e r r i t t R i v e r , and the anadramous f i s h e r 
i e s r e s o u r c e downstream of Snippaker Creek. 

The c o r r i d o r w i l l access a number o f mining p r o p e r t i e s 
i n t h e I s k u t R i v e r - Bronson Creek area and w i l l be a major 
b e n e f i t t o those e x p l o r i n g or d e v e l o p i n g i n the a r e a . A 
road w i l l a l s o b e n e f i t timber h a r v e s t i n g i n the I s k u t and 
a d j a c e n t v a l l e y s . R e c r e a t i o n use o f the are a w i l l l i k e l y 
i n c r e a s e because o f the access and l i n k w i t h Highway 37. 
However, use w i l l l i k e l y remain low u n l e s s park o r r e c r e 
a t i o n areas are e s t a b l i s h e d o r the road p r o v i d e s a c c e s s t o 
a r e c r e a t i o n d e s t i n a t i o n o f s i g n i f i c a n t i n t e r e s t . There 
are guide areas and t r a p l i n e s a l o n g t h e c o r r i d o r and t h e i r 
s h o r t and l o n g term use w i l l r e q u i r e f u r t h e r study. 
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7.9.2 I s k u t Road from Bronson A i r s t r i p t o the S t i k i n e  
R i v e r (C-G and C-D) 

There are t h r e e major concerns t h a t c o u l d p r e s e n t 
c o n s t r a i n t s t o c o n s t r u c t i o n o f a road i n e i t h e r the North 
or South C o r r i d o r . These concerns i n c l u d e the e x t e n s i v e 
f i s h e r i e s r e s o u r c e i n the lower I s k u t R i v e r , the g r i z z l y 
bear h a b i t a t t h a t i s of r e g i o n a l s i g n i f i c a n c e and the wet
l a n d complex a t the confluence o f the I s k u t and S t i k i n e 
R i v e r s . 

The South C o r r i d o r w i l l r e q u i r e c r o s s i n g of the wet
l a n d complex a t the S t i k i n e - I s k u t c o n f l u e n c e . T h i s r o u t e 
has the p o t e n t i a l t o impact the f i s h e r i e s r e s o u r c e , g r i z z l y 
h a b i t a t and areas of C l a s s 1 and 2 h a b i t a t f o r u n g u l a t e s . 
Although not mapped, the r e i s a l s o good i n d i c a t i o n t h a t 
t h e r e i s e x t e n s i v e waterfowl h a b i t a t i n t h e a r e a . G r i z z l y 
bear and C l a s s 1 and 2 ungulate h a b i t a t extends a l o n g the 
e n t i r e South C o r r i d o r . The South C o r r i d o r does not en
c r o a c h i n t o the I s k u t R i v e r channel but w i l l r e q u i r e exten
s i v e c o n s t r u c t i o n over the C r a i g R i v e r f l o o d p l a i n . The 
p o t e n t i a l environmental r i s k s i n v o l v e d i n road c o n s t r u c t i o n 
i n t h i s c o r r i d o r are h i g h . 

The North C o r r i d o r passes near the wetland complex a t 
the c o n f l u e n c e of the Iskut and S t i k i n e R i v e r s but the 
proposed alignment i s up on the v a l l e y w a l l s w i t h o n l y 
m a r g i n a l encroachment i n t o the wetlands. The C o r r i d o r does 
t r a v e r s e g r i z z l y bear h a b i t a t and a r e a s o f C l a s s 1 and 2 
c a p a b i l i t y f o r ungulates from the S t i k i n e R i v e r t o the 
Hoodoo R i v e r . Some encroachment i n t o the I s k u t R i v e r w i l l 
be r e q u i r e d i n the v i c i n i t y o f Twin R i v e r . The p o t e n t i a l 
impacts on spawning and r e a r i n g areas s h o u l d be docu
mented. The p o t e n t i a l environmental r i s k s i n v o l v e d i n road 
c o n s t r u c t i o n i n t h i s c o r r i d o r a r e h i g h but s t i l l l e s s than 
those f o r the South C o r r i d o r . 

7.9.3 Unuk Road (E-B) 

The most en v i r o n m e n t a l l y s e n s i t i v e a r e a a l o n g the 
c o r r i d o r i s the A l p i n e Tundra zone n o r t h o f Tom MacKay 
Lake. Design c o n s i d e r a t i o n s h o u l d be g i v e n t o the 
anadramous and r e s i d e n t f i s h e r i e s r e s o u r c e s i n the Unuk 
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R i v e r . The h a b i t a t c a p a b i l i t y f o r ung u l a t e s and g r i z z l y 
bear h a b i t a t i n f o r m a t i o n has not been mapped f o r t h e Unuk 
dr a i n a g e and should be i n v e s t i g a t e d i f t h i s c o r r i d o r i s t o 
be c o n s i d e r e d f u r t h e r f o r road development. 

A c c e s s i b l e r e s o u r c e s i n the v i c i n i t y o f the c o r r i d o r 
i n c l u d e the p o t e n t i a l l a r g e tonnage mining o p e r a t i o n s on 
S u l p h u r e t s Creek. The f o r e s t r e s o u r c e s i n the r e g i o n have 
not been mapped but appear t o be of ma r g i n a l v a l u e and 
perhaps l e s s than those i n the I s k u t d r a i n a g e . The r e c r e 
a t i o n p o t e n t i a l o f the area i s c o n s i d e r e d low and no areas 
o f r e c r e a t i o n a l s i g n i f i c a n c e have been i d e n t i f i e d . The 
guide areas and t r a p l i n e s i n the c o r r i d o r w i l l r e q u i r e 
more d e t a i l e d i n v e s t i g a t i o n t o determine p o t e n t i a l impacts. 

7.9.4 C r a i g Road (F-C) 

The v a l u e o f the f i s h e r i e s r e s o u r c e i n the C r a i g R i v e r 
r e p o r t e d by DFO may pr e s e n t a major c o n s t r a i n t t o c o n s t r u c 
t i o n o f a road w i t h i n t h i s c o r r i d o r . The e x t e n s i o n o f 
pr o b a b l e key g r i z z l y bear h a b i t a t from t he lower I s k u t and 
the a c t i v e h y d r o l o g i c a l p r o c e s s e s may c o n t r i b u t e t o t h e 
environmental r i s k o f c o n s t r u c t i n g a road w i t h i n t h i s 
c o r r i d o r . 

The m i n e r a l r e s o u r c e s i n the C r a i g R i v e r d r a i n a g e a r e 
undeveloped. The upper reaches are e i t h e r unexplored o r 
have v e r y l i t t l e m i n e r a l r e s o u r c e v a l u e . The f o r e s t r y 
r e s o u r c e s a r e o f moderate v a l u e , w i t h 97% hemlock i n d i c a t e d 
i n E n g i n e e r i n g U n i t 6. There a r e r e g i s t e r e d t r a p l i n e s and 
guide areas i n the road c o r r i d o r . These r e s o u r c e s r e q u i r e 
f u r t h e r i n v e s t i g a t i o n t o p r o v i d e i n f o r m a t i o n on p o t e n t i a l 
impacts. C o n s t r u c t i o n of a road w i t h i n t h i s c o r r i d o r c o u l d 
p r e s e n t p o t e n t i a l l y h i g h environmental r i s k s . 
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S e c t i o n 8 

ROAD DESIGN AND CONSTRUCTION CONSIDERATIONS 

8.1 GENERAL 

Comments p r o v i d e d i n t h i s s e c t i o n a r e g e n e r a l i z e d 
s i n c e i t i s not known which, i f any, of the roa d c o r r i d o r s 
w i l l be u t i l i z e d f o r c o n s t r u c t i o n . Furthermore, t he sched
u l e f o r d e s i g n and c o n s t r u c t i o n i s u n c e r t a i n . 

S e v e r a l s e c t i o n s o f road c o r r i d o r which were i d e n t i 
f i e d i n the d r a f t r e p o r t as r e q u i r i n g i n s p e c t i o n have been 
reviewed d u r i n g the J u l y f i e l d r e c o n n a i s s a n c e t o c o n f i r m 
e n g i n e e r i n g f e a s i b i l i t y . However, a d d i t i o n a l ground 
t r a v e r s e s w i l l be r e q u i r e d once a d e c i s i o n i s made t o 
proceed w i t h d e s i g n and c o n s t r u c t i o n . 

E x p e r i e n c e d u r i n g c o n s t r u c t i o n o f the Golden Bear 
a c c e s s road and elsewhere i n d i c a t e s the importance o f i d e n 
t i f y i n g and i n v e s t i g a t i n g p o t e n t i a l s o u r c e s o f g r a v e l f o r 
road s u r f a c i n g i n advance of c o n s t r u c t i o n . A f i e l d i n v e s t i 
g a t i o n program should be a n t i c i p a t e d f o r t h i s purpose. 

8.2 CONSTRUCTION DIFFICULTIES 

Some areas o f d i f f i c u l t c o n s t r u c t i o n have been i d e n t i 
f i e d i n the r e p o r t . These g e n e r a l l y comprise s t e e p bedrock 
o r n o r t h - f a c i n g overburden s l o p e s w i t h t h e p o t e n t i a l f o r 
i n s t a b i l i t y i n c u t s . 

8.3 MANAGEMENT OF ENVIRONMENTAL IMPACTS DURING CONSTRUCTION 

The management of environmental impacts d u r i n g r o a d 
c o n s t r u c t i o n should be i n i t i a t e d d u r i n g f i n a l d e s i g n and 
p l a n n i n g phases. S i t e s p e c i f i c concerns s h o u l d be i d e n t i 
f i e d and s i t e i n v e s t i g a t i o n c a r r i e d out t o e s t a b l i s h d e s i g n 
c r i t e r i a and the f e a s i b i l i t y o f management pro c e d u r e s and 
o b j e c t i v e s . A t each stage from p l a n n i n g and i n v e s t i g a t i o n 
t o c o n s t r u c t i o n and u l t i m a t e use o f the road, impact manage 
ment sh o u l d be reviewed with Government a g e n c i e s . Pub
l i s h e d r e f e r e n c e s t h a t p r o v i d e environmental r e s o u r c e man
agement g u i d e l i n e s should a l s o be u t i l i z e d . 
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MAPS AND AERIAL PHOTOS USED DURING STUDY 

NTS MAPS 

1:250,000 s c a l e : 104 B and C 

1:50,000 s c a l e : 104 B/7 - 13, 15,16 

PHOTOGRAMMETRIC MAPPING 

1:10,000 s c a l e . 23 sheets showing 1 t o 2 km wide road c o r r i d o r 
w i t h 10 m contour i n t e r v a l . Prepared by N a d i r Mapping Corpora
t i o n from 1982 a e r i a l photos. 

AERIAL PHOTOS 

1: 32,000 s c a l e taken i n 1950 and 1957. 

L i n e 1 BC1211 114-117 
L i n e 2 BC1212 12-24 
L i n e 2a BC1281 94-102 
L i n e 3 BC1213 41-47 

1: 39,000 s c a l e taken i n 1965. 

L i n e 4 BC5160 030-050 
L i n e 5 BC5158 234-237 
L i n e 6 BC5160 071-075 
L i n e 7 BC5157 242-246 
L i n e 8 207-212 
L i n e 9 132-136 
L i n e 10 098-102 
L i n e 11 014-017 
L i n e 12 BC5155 252-264 
L i n e 13 161-177 
L i n e 14 143-158 
L i n e 15 063-069 
L i n e 15a 056-058 
L i n e 16 042-048 
L i n e 17 BC5154 207-211 
L i n e 18 190-196 
L i n e 19 113-117 
L i n e 20 090-104 
L i n e 21 022-038 



1:69,000 s c a l e taken i n 1982. 

L i n e 1 BC82022 115-120 
L i n e 2 156-164 
L i n e 3 193-199 
L i n e 3a 210-212 
L i n e 4 218-234 
L i n e 5 BC82018 012-015 
L i n e 5a 020-023 
L i n e 6 033-037 
L i n e 6a - 042-045 
L i n e 7 084-086 
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