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ABSTRACT 

This r e p o r t  has been prepared by the Planning D iv is ion ,  Water Planning 

and knagement Branch i n  order t o  update and c o l l a t e  ava i l ab le  
in fo rmat ion  r e l a t i n g  t o  water resource management i n  the S t i k i n e  River 

Basin. The ob jec t i ve  o f  the  r e p o r t  i s  t o  study development oppor tun i t ies  

i n  the S t i k i n e  River Basin, consider the p o t e n t i a l  f o r  water and r e l a t e d  

resource use c o n f l i c t s ,  and i d e n t i f y  areas o f  poss ib le  In land Waters 
D i rec tora te  involvement. 

The r e p o r t  describes the  phys ica l ,  b i o l o g i c a l ,  and human cha rac te r i s t i cs  
o f  the Basin and then ou t l i nes  e x i s t b g  and foreseeable developments. 
Those developments discussed inc lude hyd roe lec t r i c  p ro jec ts ,  mining, 

f i sh ing ,  f o res t r y ,  parks, tourism and recrea t ion ,  t ranspor ta t ion ,  

trapping, and a g r i c u l t u r e  . 

An analys is  o f  the e f f e c t s  o f  these developments on the Basin's n a t u r a l  

resources and socioeconomic condi t ions is provided, and the compatabi l i ty  

o f  the a l t e r n a t i v e  resource use opt ions i s  evaluated. The r e p o r t  

ou t l i nes  cur ren t  management p rac t ices ,  i n c l u d i n g  the present extent  o f  
In land Waters D i rec tora te  p a r t i c i p a t i o n  i n  the  Basin. Recommendations 

are made pe r ta in ing  t o  fu tu re  water resource planning and management 
a c t i v i t i e s  i n  the Basin. 
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I. INTRODUCTION 

Background and O u t l i n e  

This report has been prepared by t h e  Planning  Div i s ion ,  Water P lann ing  
and Management Branch and is in t ended  t o  be used as  a gu ide  t o  t h e  s o u r c e  
and n a t u r e  o f  emerging water r e s o u r c e  problems i n  t he  S t i k i n e  River  
Basin.  The o b j e c t i v e  o f  t h i s  r e p o r t  is t o  s t u d y  development 
o p p o r t u n i t i e s  i n  t h e  Bas in ,  t o  c o n s i d e r  t h e  p o t e n t i a l  f o r  water and 
related r e s o u r c e  u s e  concerns ,  and t o  i d e n t i f y  areas for In l and  Waters 
D i r e c t o r a t e  p a r t i c i p a t i o n .  

Chapter I1 prov ides  a brief d e s c r i p t i o n  o f  t h e  n a t u r a l  and human 
r e s o u r c e s  o f  the S t i k i n e  River  Basin.  Cur ren t  research related t o  these 
r e s o u r c e s  is summarized where applicable. The complex physiography,  
climate, and hydrology o f  t h e  area are discussed.  The B a s i n ' s  b i o l o g i c a l  
r e s o u r c e s  -- fisheries,  w i l d l i f e ,  and v e g e t a t i o n  -- and human r e s o u r c e s  
-- popu la t ion  base, communities,  and a m e n i t i e s  -- are a l s o  reviewed. 

Chapter  I11 a n a l y s e s  e x i s t i n g  and f o r e s e e a b l e  developments i n  the Basin.  
Hydroe lec t r i c  p r o j e c t s  are d i s c u s s e d  under  t h e  headings :  p r o j e c t  
d e s c r i p t i o n ,  e n g i n e e r i n g  and envi ronmenta l  s t u d i e s ,  r e g u l a t o r y  
r equ i r emen t s ,  and federal government and p u b l i c  involvement .  Other  
r e s o u r c e  developments are described i n  less de ta i l  and i n c l u d e  mining,  
fisheries, f o r e s t r y ,  parks,  tour i sm and r e c r e a t i o n ,  t r a p p i n g  and 
a g r i c u l t u r e ,  and t r a n s p o r t a t i o n .  

The f i n a l  c h a p t e r  summarizes t h e  key p o t e n t i a l  developments i n  t h e  
S t i k i n e  Basin and the i r  effects on t h e  B a s i n ' s  economic, social ,  and  
e c o l o g i c a l  systems. Areas o f  p o t e n t i a l  r e s o u r c e  use  c o n f l i c t  are 
i d e n t i f i e d  and t h e  p o s s i b l e  e x t e n t  o f  In l and  Waters D i r e c t o r a t e  
involvement i n  t h e  Basin is cons ide red .  

- 1 -  
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Study A r e 2  1 

The S t i k i n e  River Basin covers approximately 50 000 square k i lometres 0 f 

northwestern B r i t i s h  Columbia. R is ing  i n  the Skeena Mountains, t he  

S t i k i n e  flows n o r t h  and then west across the S t i k i n e  Plateau. The 

p la teau i s  bounded t o  the  east and no r th  by the  Omineca and Cassiar 

Mountains. A t  the western ext remi ty  o f  the plateau, the  S t i k i n e  has 
eroded the Grand Canyon o f  the  S t i k i n e  -- an 80 k i lometre,  narrow gorge 
with wa l l s  r i s i n g  v e r t i c a l l y  several. hundred metres. Leaving the  
plateau, t he  S t i k i n e  widens and runs south through the  rugged Boundary 

Ranges o f  the  Coast Mountains. The r i v e r  i s  j o ined  by i t s  major 

t r i b u t a r y ,  the  I sku t ,  before winding west and cross ing the  i n t e r n a t i o n a l  

border i n t o  Alaska e The S t i k i n e  traverses approximately 500 k i lomet res  

i n  Canada and a f u r t h e r  35 k i lometres through the  Alaskan Panhandle t o  

the sea. 
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11. PHYSICAL, BIOLOGICAL, AND HUMAN RESOURCES 

A. P h y s i c a l  Resources 

1. Physiography 

The S t i k i n e  River  Basin l ies  w i t h i n  t h e  Western and I n t e r i o r  Systems of 
the C o r d i l l e r a n  Region. In  the Basin,  the Western System is r e p r e s e n t e d  
by the Coast Mountain Area compris ing tl7e Boundary Ranges. The I n t e r i o r  
System is r e p r e s e n t e d  by t h e  C e n t r a l  P l a t e a u  and Mountain Area compr i s ing  
f o u r  f u r t h e r  s u b d i v i s i o n s :  t h e  S t i k i n e  P l a t e a u  and the Skeena, Qnineca, 
and Cassiar Mountains. These phys iog raph ic  r e g i o n s  are l i s t e d  i n  table  1 
and l o c a t e d  on f i g u r e  3 .  

Table 1. Physiographic Subdivision:; o f . t h e  S t i k i n e  R ive r  Basin 

Major Subdivi-  System Area Secondary Area U n i t s  
s i o n  of  Canada 

Canadian 
C o r d i l l e r a  

Western Coast  Mountain Coast  Mountains Boundary Ranges 

I n t e r i o r  C e n t r a l  P l a t e a u  S t i k i n e  P l a t e a u  Tah l t an  Highland 
and Mountain Nahlin P l a t e a u  

Kawdy P l a t e a u  
T a n z i l l a  P l a t e a u  
K i a s t l i n e  P l a t e a u  
S p a t s i z i  P l a t e a u  

Cassiar Mountains S t i k i n e  Ranges 
Omineca Mountains Swannell  Ranges 
Skeena Mountains Eag lenes t  Ranges 

Klappan Ranges 

(Holland,  1976) 

- 4 -  
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Coast Mountains 
The Boundary Ranges of the Coast Mountains trend northwest along t h e  

B r i t i s h  Columbia-Alaska border. The Ranges are dominantly grani t ic  
flanked on t h e  east  by volcanic and sedimentary rocks. The mountains 
display extreme topographic re l ie f  and extensive glaciation. From sea 
level to  t h e  summit of Mount Ratz is 3136 metres. Numerous other peaks 
are over 2100 metres i n  elevation. Glacial features such as cirques, 
hanging valleys, U-shaped valleys, arretes ,  and oversteepened slopes are 
common, indicating a l l  b u t  the highest peaks have been covered by ice .  
Some terraces and benches a t  elevations over 140 metres are of marine 
origin suggesting submergence below present sea level by heavy glacial  
ice.  Cirque glaciers and icefields occupy the highest peaks, while 
valley glaciers often extend below treeline.  For example, Flood Glacier 
terminates i n  the lower S t i k i n e  Valley a t  153 metres while timberline 
occurs above 1200 metres. The Stikine and I s k u t  are  the principal rivers 
draining the Boundary Ranges. Originating before the l a s t  ice age, the 
river valleys are now deeply incised and oversteepened by glaciation. 

Hoodoo Mountain, on t h e  north side of the lower I s k u t  River, is one of 
northern B r i t i s h  Columbia I s  most spectacular and unique mountains. 
Unlike the surrounding jagged peaks, Hoodoo ,Mountain is of volcanic 
origin and retains that  characterist ic shape. Almost perfectly c i rcular ,  
i t  r i ses  w i t h  gentle slopes to an ice-fi l led crater a t  1985 metres. 
Irregularit ies such as ver t ical  c l i f f s ,  waterfalls, and hoodoos 
(needle-like pyramids up to  150 metres i n  height) give the mountain an 
unusual appearance. Although volcanic act ivi ty  was in i t ia ted  prior t o  
glaciation, recent flows were w i t h i n  the l a s t  few hundred years 
indicating a dormant rather than extinct volcano. 

S t ik ine  Plateau 
The Stikine Plateau is an undulating, upland surface that l i e s  between 
the Coast, Cassiar, and Skeena Mountains, and merges to  the north w i t h  the 



- 7 -  

Yukon P l a t e a u .  Underlain most ly  by f o l d e d  a n d ,  f a u l t e d  sed imen ta ry  and  
v o l c a n i c  r o c k s ,  t h e  p l a t e a u  occup ies  approximately ha l f  o f  t h e  S t i k i n e  
River  Basin.  t h e  

Tah l t an  Highland and the Nahlin , Kawdy , T a n z i l l a  , K l a s t l i n e  , and S p a t s i z i  
P l a t eaux .  

The S t i k i n e  P l a t e a u  is composed o f  s i x  d i s t i n c t  u n i t s :  

The Tahl tan Highland e x t e n d s  a l o n g  t h e  wes te rn  side o f  t h e  S t i k i n e  
P l a t e a u  and forms a t r a n s i t i o n  between the p l a t e a u  and t h e  Boundary 
Ranges. The h igh land  is d r a i n e d  by t h e  T a h l t a n ,  S t i k i n e ,  and I s k u t  
R ive r s .  The Tah l t an  Highland is between 8 k i l o m e t r e s  and 48 k i l o m e t r e s  
wide and 1525 metres and 1930 metres i n  e l e v a t i o n .  There are s e v e r a l  
s h a r p  peaks and a series o f  v o l c a n i c  cones i n c l u d i n g  Mount Edziza 
(2789 m >  which rise above t h e  dissected upland.  Spectrum Range, named 
for t h e  b r i l l a n t l y  co lou red  lavas  which u n d e r l i e  i t ,  e x t e n d s  s o u t h  O f  ' 

Mount Edziza and is i n c l u d e d  i n  t h e  Tahl tanbHighland.  Lava f lows ,  
v o l c a n i c  d e b r i s ,  and g l a c i a l  f e a t u r e s  cover  l a r g e  p a r t s  o f  t h i s  area. 

The Nahlin P l a t e a u  is d r a i n e d  by t h e  T'uya and Tah l t an  R ive r s  which flow 
i n t o  t h e  S t i k i n e  R i v e r ,  and t h e  Nahlin and Sheslay R ive r s  which flow i n t o  
the Taku R ive r . -  The p l a t e a u  is dominated by Level Mountain, a s h i e l d  
volcano t h a t  is  32 k i l o m e t r e s  i n  diameter and rises t o  2164 metres a t  
Meszah Peak. Streams and g l a c i a t i o n  have dissected t h e  g e n t l y  d i p p i n g  
s l o p e s  o f  t h e  p l a t e a u .  

The Kawdy P l a t e a u  is s i t u a t e d  on t h e  west side o f  the Tuya River and has 
an ave rage  e l e v a t i o n  o f  1500 metres. Conspicuous f e a t u r e s  of t h e  
r e l a t i v e l y  u n d i s s e c t e d  Kawdy P l a t e a u ,  west and southwest  o f  Tuya Lake, 
are t h e  f l a t - topped  , s t eep - s ided  volcanoes called t u y a s .  The h i g h e s t  is 
Kawdy Mountain (1942 m ) ,  r i s i n g  a lmos t  600 metres above the l o c a l  p l a t e a u  
l e v e l .  

The T a n z i l l a  P l a t e a u  is bounded by t h e  Tuya and S t i k i n e  R ive r s  and t h e  
Cassiar Mountains. Snow Peak, a t  1935 metres, is the h i g h e s t  mountain on 
the p l a t e a u  which g e n e r a l l y  l ies  between 1500 metres and 1800 metres. 
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The T a n z i l l a  P l a t e a u  is  characterized by broad v a l l e y s  and rounded r i d g e s  
and peaks.  

The K l a s t l i n e  P l a t e a u ,  s o u t h  of the  StiCtine 
Highland, l i es  a t  1500 metres with peaks 
r o l l i n g  p l a t e a u  is e x t e n s i v e l y  dissected an( 

River  and east  o f  the Tah l t an  
r i s i n g  t o  2290 metres. The 
g l a c i a l  f e a t u r e s  are common. 

The Spats iz i  P l a t e a u  is bounded by the  Skeena, Omineca, and Cassiar 
Mountains. The g e n t l y  r o l l i n g  upland is dissected by wide, d r i f t - f i l l e d  

valleys. The h i g h e s t  peak is  Skady Mountain a t  2130 metres. The 
Spats iz i  P l a t e a u  is  u n d e r l a i n  by sands tone ,  shale,  conglomerate ,  and 
minor c o a l  d e p o s i t s .  The p l a t e a u  is d r a i n e d  by t h e  Tucho, Pitman, and 
S p a t s i z i  R i v e r s  a l l  o f  which j o i n  the S t i k i n e  River  w i t h i n  t h i s  u n i t .  

Cassiar Mountains 

The S t i k i n e  Ranges o f  t h e  Cassiar Mountains l i e  w i t h i n  t h e  n o r t h e a s t e r n  
p a r t  o f  the Basin.  The r a n g e s  consisl: o f  a b e l t  o f  mature,  dissected 
mountains w i t h  a g r a n i t i c  c o r e  o v e r l a i n  by sedimentary and v o l c a n i c  
rocks .  The h i g h e s t  peak 
o f  t h e  r anges  is  Glacial Mountain a t  2305 metres e l e v a t i o n .  There are 
s e v e r a l  l a r g e  c i n d e r  cones  n o r t h  o f  Glacial Mountain which have l o n g ,  
b lack  t a l u s  s l o p e s .  The r a n g e s  are d r a i n e d  by t r i b u t a r i e s  o f  t h e  
S t i k i n e :  the T a n z i l l a ,  Tucho, Kehlechoa, and McBride Rive r s .  

Many o f  t h e  v a l l e y s  are wide arid d r i f t - f i l l e d .  

Omineca Mountains 

The Swannell Ranges o f  t h e  Omineca Mountains are d r a i n e d  by t h e  

Chukachida River  i n  the Basin.  The Ranges ex tend  s o u t h e a s t  from t h e  
Cassiar Mountains and are bounded on thle west by S p a t s i z i  P l a t e a u  and on 
t h e  s o u t h  by Thutade L.ake. Arbitrari ly s e p a r a t e d  from t h e  S t i k i n e  Ranges 
by t h e  Chukachida River  and Mount Cushing (2644 m ) ,  there is complete  
topograph ic  and g e o l o g i c  c o n t i n u i t y  between t h e  two r e g i o n s .  Although 
rugged, the relief is less than  t h e  Boundary Ranges s i n c e  valley bottoms 
are between e l e v a t i o n s  o f  900 metres and 1200 metres. G l a c i a t i o n  was 
e x t e n s i v e  i n  t h e  Swannell  Ranges and is evidenced by the scoured U-shaped 
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and hanging va l leys,  d r i f t - f i l l e d  val.leys, and serrated peaks. Peaks 

below 1800 metres are rounded from glaci .a l  act ion.  

Skeena Mountains 

The Skeena Mountains are bounded on t h e  nor th  by the  S t i k ine  Plateau; on 

the west by the Boundary Ranges, Tahltan Highland, and Nass Basin; on the  

south by the I n t e r i o r  Plateau; 'and, on the east by the Onineca 

Mountains. They comprise a d i s t i n c t i v e  uni t  formed o f  fo lded sedimentary 

rocks, p r i n c i p a l l y  a r g i l l i t e ,  shale, and greywacke. The mountains 
consis t  o f  a number o f  closely-spaced ranges. Rugged peaks r i s e  between 

1800 metres and 2400 metres and are separated by a ser ies o f  prominent 

northwest t rending va l leys  t h a t  are general ly wide and d r i f t - f i l l e d .  

Par ts  o f  the Eaglenest and Klappan Ranges are located i n  the Basin. 

Mount W i l l  i n  the Eaglenest Range rises t o  more than 2440 metres. Most 

o f  the  peaks and r idges are serrated by g l a c i a t i o n  and remnant g lac ie rs  

occur i n  the Eaglenest Range. The Klappan Range i s  more gent ly  s lop ing  

and par ts  are under la in  by lava  f lows from M t .  Edziza. 

L i t t l e  in format ion is published concerning the s u r f i c i a l  geology of the 
S t i k ine  River Basin. Data i s  ava i lab le  on the bedrock and s t r u c t u r a l  

geology and i s  publ ished by the Geological Survey o f  Canada and the  

B r i t i s h  Columbia M in i s t r y  o f  Energy, Mines, and Petroleum Resources. 

However, such d e t a i l  is beyond the  scope o f  t h i s  repor t .  
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P r i o r  t o  1979, f i f t e e n  me teo ro log ica l  s t a t i o n s  c o l l e c t e d  t empera tu re  and 
p r e c i p i t a t i o n  data i n  t h e  S t i k i n e  Basin.  Most s t a t i o n s  o p e r a t e d  on a 
shor t - t e rm,  v o l u n t a r y  basis and f r e q u e n t l y  opened and c l o s e d  the same 
year. Table 2 g i v e s  a list o f  a c t i v e  and i n a c t i v e  s t a t i o n s  and their 
p e r i o d  of r e c o r d .  S t a t i o n  l o c a t i o n s  are shown on f i g u r e  4 .  Only two 
s t a t i o n s  -- Telegraph Creek and base  Lake -- o f f e r  l o n g  term data f o r  
re l iab le  f o r e c a s t i n g ;  t h i s  i n fo rma t ion  is compiled i n  appendix 1. 
Appendix 2 p rov ides  a summary o f  1977 climatic data from e i g h t  
Atmospheric Environment S e r v i c e  s t a t i o n s  o p e r a t i n g  that  year. . 

Faced w i t h  a scarcity o f  climatic i n f o r m a t i o n  f o r  h y d r o e l e c t r i c  p l a n n i 6 g  

i n  t h e  Basin,  B.C. Hydro and Power Au thor i ty  and t h e  p r o v i n c i a l  A i r  

S t u d i e s  Branch i n s t a l l e d  a network o f  18 a u t o m a t i c  c l i m a t o l o g i c a l  
s t a t i o n s  i n  June 1979. Table 3 lists t h o s e  s t a t i o n s  and pa rame te r s  
measured; l o c a t i o n s  are i n d i c a t e d  on f i g u r e  4 .  Charts are c o l l e c t e d  once 
a month by B.C. Hydro pe r sonne l  and forwarded t o  ei ther the Air S t u d i e s  
Branch or  the federal Atmospheric Environment S e r v i c e  (AES) f o r  
p rocess ing .  Pub l i shed  data is n o t  yet a v a i l a b l e  from these s t a t i o n s .  
Following f i v e  years o f  re l iable  data c o l l e c t i o n  mathematical models 
i n c o r p o r a t i n g  key climatic, s t reamflow,  and snow c o u r s e  data w i l l  be  
calibrated.  

A s u b j e c t i v e  d i s c u s s i o n  o f  t he  B a s i n ' s  climate is p o s s i b l e  from the 

a v a i l a b l e  data,  supplemented by a few g e n e r a l  p r i n c i p l e s .  The n o r t h e r n  
l a t i t u d e  s u g g e s t s  a r i g o r o u s  climate o f  l o n g ,  c o l d  w i n t e r s  and b r ie f ,  
p l e a s a n t  summers. The north-south o r i e n t a t i o n  o f  t h e  Coast  Mountains and 
t h e  proximity o f  the Pacific Ocean a l s o  are  c o n t r o l l i n g  f a c t o r s  i n  
de t e rmin ing  t h e  B a s i n ' s  climate. 

The Coast Mountains are a n  e f f e c t i v e  barr ier  t o  moi s t  a i r  moving eastward 
from t h e  n o r t h  Pacific Ocean. Forced t o  u p l i f t  and rise ove r  t h e  
mountains,  the P a c i f i c  a i r  expands and c o o l s  r e l e a s i n g  abundant  
p r e c i p i t a t i o n  on t h e  windward s l o p e s .  Annual p r e c i p i t a t i o n ,  o c c u r r i n g  
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Table 3. B.C. Hydro-Brit ish Columbia Cooperative Meteorological Network 

Stn Q - Stat ion  Name 

Chukachida 120058 

Dawson 120059 

Didene 120061 

Durham 120062 

Eaglenest Ck 120063 

For. Kerr Glacier 120064 

For. Kerr Lower 120065 

Frog River 120066 
Kehlechoa 120067 

Klappan 120068 

McBri.de River 120069 

Pal len 120070 

Pitman 120071 

S t i k ine  Canyon 120072 

Upper S t i k ine  120073 

Tucho 120074 

Tumeka Lake 120075 

Mceride 5000 120076 

Elements* 
Measure i j  

T/P/RRG 

T/P 
T/P/RRG,/W 

T/P/RRG 

T/P/RRG/SS 

T/P/FP 
T/P/RRG/SS 

T/P/RRG/SS 
W 

T/P/RRG 

T/P/FP 

T/P/RRG/W 

T/P/FP 

T/P 
T/P/FP/SS 

T/P/RRG 
T/P/FP/SS 

T/P/RRG 

L a t i  tude 

5740 

5738 

571 7 

5710 

5737 

5655 
5657 

5759 
5756 

5736 

5758 

5812 

5802 

5808 

571 5 

5819 

5714 

5803 

Lonqitude 

12736 

12812 

12852 

13009 

12900 

13057 
13048 

12729 
12850 

12926 

12916 

13023 

12752 

13019 

12819 

12755 
12942 

12909 

Elevat ion 
m 

1067 

1286 

1061 

1536 

1183 
56 1 

1481 
800 

084 

79 2 

1402 

884 

823 

1225 
1225 

1463 

* P.. ......... .Accumulated P rec ip i t a t i on  (snowdepth i n  w in te r )  
RRG. ........ .Daily P rec ip i t a t i on  (recording r a i n  gauge 
T.. ......... .Daily Temperatures (using a thermograph 
SS.. ........ .Snowdepth and Snow densi ty (Snow Survey) 
W.. ......... .Wind speed and D i rec t ion  (Recording anemometer) 

(Marsh, 1980) 
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predominately i n  autumn and w i n t e r ,  r anges  from 190-380 cm and f a l l s  f o r  
n i n e  months o f  the year as  snow. Snow d e p t h s  can reach more than  two t o  
three metres on the r i v e r  f ra ts .  Temperatures i n  t he  c o a s t a l  area r a n g e  
between lows o f  - 5 O C  and - 8 O C  and h i g h s  o f  - 1 O C  and 4OC d u r i n g  t h e  w i n t e r  
months. Average summer minimum tempera tu res  are between 7 O C  and 1 0 ° C ,  
whi le  summer h i g h s  r ange  from 160 t o  21OC. Mild w i n t e r s ,  c o o l  summers, 
low sunsh ine  h o u r s ,  and a r e l a t i v e l y  l o n g  f r o s t - f r e e  season  are  
characteristic o f  t h i s  area which e x t e n d s  u p r i v e r  t o  Telegraph Creek on 
t h e  S t i k i n e  and More Creek on the I s k u t .  

Approaching the S t i k i n e  P l a t e a u ,  p r e c i p i t a t i o n  decreases and s u n s h i n e  
hour s  i n c r e a s e  markedly. Snow r a r e l y  accumulates  ove r  46 cm and a v e r a g e  
annual  p r e c i p i t a t i o n  is 25 cm. Telegraph Creek ave rages  32 cm of 
p r e c i p i t a t i o n  a n n u a l l y .  P r e c i p i t a t i o n -  is d i s t r i b u t e d  even ly  th roughou t  
t h e  year, a l though  a s p r i n g  minimum and summer maximum is e v i d e n t .  
Orographic u p l i f t  c a u s e s  s l i g h t l y  g r e a t e r  p r e c i p i t a t i o n  on t h e  windward 
s l o p e s  o f  t h e  Skeena and Omineca Mountains. In  w i n t e r ,  f r e q u e n t  i n f l u x e s  
o f  Arctic a i r  produce a c o n t i n e n t a l  climate characterized by clear,  calm, 
and c o l d  c o n d i t i o n s .  The January mean f o r  Dease Lake is - 1 9 . 4 O C O ;  

Telegraph Creek is s l i g h t l y  warmer a t  - 1 5 . 5 O C .  During c o l d  s p e l l s ,  
t empera tu res  are l o w e s t  i n  v a l l e y  bottoms as dense ,  c o l d  a i r  p o o l s  
there. On a n  annua l  basis though, p r o t e c t e d  v a l l e y s  are warmer and dr ier  
than  h igh land  areas. The J u l y  mean f o r  Oease Lake is 1 2 . 8 O C ;  Telegraph 
Creek is a g a i n  warmer a t  1 5 . 5 O C .  Three t o  f o u r  months o f  t h e  year 
t empera tu res  are g r e a t e r  t han  l O O C ,  p rov id ing  l o n g ,  f r o s t - f r e e  days for  
r a p i d  p l a n t  growth. The first f r o s t  g e n e r a l l y  o c c u r s  i n  early September 
and t empera tu res  d rop  t o  below f r e e z i n g  f o r  s i x  months o f  t he  year. 

Wind d i r e c t i o n  is g e n e r a l l y  up v a l l e y  i n  summer and down i n  w i n t e r .  Cold 
a i r  d r a i n i n g  from g l a c i e r s  c o o l s  t h e  h o t t e r ,  dr ier  p l a t e a u  i n  the summer 
and augments c o l d  a i r  f lowing  towards the ocean d u r i n g  w i n t e r .  

Storm a c t i v i t y  o c c u r s  throughout  t h e  year b u t  most f r e q u e n t l y  i n  f a l l  and 
w i n t e r .  These s to rms  are caused by a sequence o f  f r o n t a l  waves that  move 
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around the semi-permanent ' A l e u t i a n  Low' and o n t o  t h e  no r thwes te rn  
B r i t i s h  Columbia coast:. The s t r o n g  southwest  t o  n o r t h e a s t  flow o f  moi s t  
a i r  may persist f o r  f o u r  days.  In  t h a t  time windward c o a s t a l  s l o p e s  
r e c e i v e  most o f  t he  p r e c i p i t a t i o n  -- from f i v e  t o  t e n  times as much as 
the i n t e r i o r .  However, heavy snowstorms i n  the i n t e r i o r  do occur  from 
o c c a s i o n a l  mixing o f  Pacific and Arctic a i r  masses. 

S p r i n g  and summer s t o r m s  are n o t  a s s o c i a t e d  wi th  westerly winds and  
o r o g r a p h i c  p r e c i p i t a t i o n  p roduc t ion  b u t  w i t h  c o l d  low p r e s s u r e  c e n t e r s  
forming i n  n o r t h e a s t e r n  B r i t i s h  Columbia and no r thwes te rn  Alberta. The 
moist  c e n t e r s  circle n o r t h  o f  t h e  Rockies ,  t r a v e r s e  n o r t h e r n  B.C.,  and 
extend t o  h igh  l e v e l s  i n  the Basin.  S p i n g  and summer s to rms  are n o t  as 
f r e q u e n t  nor  as l o n g  i n  d u r a t i o n  as  f a l l  and w i n t e r  s to rms  b u t  c o u l d  
occur  a t  t h e  same time as  maximum snowmelt. 
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3.  Water Resources  

Hydrology 

The Water Resources Branch o f  t h e  In l and  Waters Directorate o p e r a t e s  14 
hydrometr ic  s t a t i o n s  i n  t h e  Basin ( f i g u r e  4 ) .  Parameters measured 
i n c l u d e  con t inuous  s t reamflow,  water level, and water t empera tu re .  Seven 
o f  the s t a t i o n s  a lso c o l l e c t  suspended sediment  data. Ac t ive  and 
i n a c t i v e  hydrometric s t a t i o n s  and their  p e r i o d s  o f  r eco rd  are l i s ted  i n  
table 4. C u r r e n t l y ,  t h e  S t i k i n e  River  below B u t t e r f l y  Creek is n o t  
monitored by t h e  Water Resources Branch; however, n e g o t i a t i o n s  are 
underway t o  c o n v e r t  t h e  U.S. Geological  Survey s t a t i o n  n e a r  t h e  border t o  
a n  i n t e r n a t i o n a l  gauging s t a t i o n  (Dobson, 1982). Monthly and annua l  mean 
d i s c h a r g e s  f o r  e l e v e n  o f  t h e  s t a t i c i n s  are given i n  table 5, and 
appendix 3 lists t h e  annual  extremes of discharge and annual  t o t a l  
discharge f o r  two s t a t i o n s  on t h e  Stiki.ne mainstem and two on t h e  I s k u t  
River .  These f i g u r e s  i n d i c a t e  t h a t  s e a s o n a l  f l u c t u a t i o n s  o f  d i s c h a r g e  
are more pronounced i n  the S t i k i n e  t h a n  i n  the I s k u t  R ive r .  

I n  t h e  1981 r e p o r t  S t i k i n e - I s k u t  Feas ib i l i t y  Study - Hydrology, River  
Regime and Morphology, 8.C. Hydro c a l c u l a t e d  annua l  ave rage  u n i t  runoff  
f o r  selected sub-basins  ( table  6 ) .  These r u n o f f  f i g u r e s  confirm 
climatic p a t t e r n s  e v i d e n t  i n  the Basin: very d r y  i n  t h e  n o r t h  and east 
t o  extremely wet c o n d i t i o n s  i n  the s o u t h  and west (see page 10). 

The flow regime o f  the S t i k i n e  Basin is dominated by three runof f -  
g e n e r a t i n g  even t s :  snowmelt on t h e  S t i . k ine  P l a t e a u ,  g l a c i e r  melt i n  t h e  

Coast  Mountains, and f a l l  r a i n  on t h e  Coast Mountains. Snowmelt on t h e  
S t i k i n e  P l a t e a u  and t o  a lesser degree. on the  Omineca and Cassiar 
Mountains dominates t h e  Telegraph Creek flow r e c o r d s .  The " S t i k i n e  River 
a t  Telegraph Creek" s t a t i o n  i n d i c a t e s  t ha t  t h e  r i v e r  normally b e g i n s  t o  
rise i n  l a t e  Apri l  and reaches its maximum d a i l y  discharge i n  May, June,  
or rarely,  J u l y .  During l a t e  summer, f a l l ,  and early w i n t e r ,  f lows 
g r a d u a l l y  and i r r e g u l a r l y  d e c l i n e .  Minor peaks occur  due t o  r a i n  o r  
delayed snowmelt. 
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Table 4. Hydrometric Stat ions 
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Act ive 

08C8001 

08CCO01 

08CD001 

08CE001 

08CF001 

08CGO01 

08CG003 

08CG004 

08CG004 

08CG006 

08CGO07 

08CA001 

08CA002 

08CA003 

15024800 

Inac t i ve  

08CB002 

08CG002 

S t i k i n e  River above Grand Canyon** 

Klappan River near Telegraph Creek** 

Tuya River near Telegraph Creek 

S t i k ine  River a t  Telegraph Creek 

S t i k ine  River above Bu t te r f l y  Creek** 

I s k u t  River below Johnson R i v e r H  

I s k u t  River a t  o u t l e t  o f  Kinaskan Lake 

I s k u t  River above Snippaker Creek** 

More Creek near Mouth** 

Forrest Kerr Creek above 460m Contour** 

I s k u t  River above Forrest  Kerr Creek* 

Spats iz i  River near Mouth 

S t i k ine  River below Spa ts i z i  River 

Pitman River near the Mouth 

Period o f  Record 

1964+ 

1964+ 

1964+ 

1964-t 

1971+ 

1964+ 

1964-t 

1967+ 

197% 

1972+ 

1981+ 

1980+ 

1980+ 

1980+ 

S t i k ine  River near Wrangell, Alaska (U.S. - 
proposed in te rna t i ona l )  1976-t 

TanzilYa River near Telegraph Creek 

Kinaskan Lake near Telegraph Creek* 

* Water l e v e l  only 
** Also records sediment (197%) 

(Dobson, 1982) 

1959-66 

1965-77 
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Table 6 .  Average Annual Mi t  Runoff f o r  Selected S t i k ine  Sub-basins 

S t i k ine  River 

Drainage Area above "St ik ine River above Grand Canyon" 
gauge excluding the Klappan Basin 

Drainage area above "Klappan River near Telegraph 
Creek" gauge 

Drainage Area between Grand Canyon gauge and 
Telegraph Creek gauge 

Drainage Area between Telegraph Creek and Bu t te r f l y  
Creek gauge 

Drainage Area between B u t t e r f l y  Creek gauge and 
USGS Wrangell gauge 

I s k u t  River 

Drainage area above llIskut River a t  c u t l e t  o f  
Kinaskan Caket1 

Drainage area between Kinaskan Lake gauge and Snippaker 
Creek gauge excluding More and Forrest  Kerr basins 

Drainage area between Snippaker Creek gauge and Johnson 
River gauge 

Drainage area above "More Creek near the  Mouth" 

Drainage area above "For.rest Kerr  Creek above 
460 m Contour" 

(B.C. Hydro, 1981) 

452 mm 

636 mm 

304 mm 

1220 mm 

2260 mm 

410 mm 

1280 mm 

2480 mm 

1870 mm 

2230 mm 

c 
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The " I s k u t  River  below Johnson River"  s t a t i o n  characterizes the runof f  
p a t t e r n s  found i n  t h e  Coast  Mountains. The t r i b u t a r i e s  d r a i n  l a r g e  
g l a c i e r s  and ice f ie lds  which t end  t o  delay peak f lows.  "This may b e  
because i n  s p r i n g  and early summer s o l a r  r a d i a t i o n  is r e l a t i v e l y  h igh  i n  
magnitude, b u t  t h e  a lbedo  ( r e f l e c t i v i t y )  o f  t h e  g l a c i e r  s u r f a c e  is a l s o  
h i g h  and wind v e l o c i t i e s  and a i r  t empera tu res  are  lower.  In  mid-summer, 
r a d i a t i o n  is s l i g h t l y  diminished b u t  t:he ave rage  a lbedo  has decreased, 
making r a d i a t i o n  a h i g h l y  e f f e c t i v e  m e l t i n g  agent ."  (Beak Cons. Ltd.  , 
1979). Annual peak r u n o f f  from snow or ice melt a t  t he  " I s k u t  R ive r  
below Johnson River"  gauge has  been measured as  l a t e  as August 20. 

The t h i r d  runof f -gene ra t ing  p r o c e s s ,  f a l l  r a i n  s t o r m s ,  i s  most e v i d e n t  on 
t h e  western s l o p e s  o f  t h e  Coast Mountains. The "Iskut  River below 
Johnson Rive r "  s t a t i o n  provides  a twenty year r e c o r d  o f  runoff  , i n c l u d i n g  
f i v e  examples o f  fa41 r a i n  f l o o d s .  In  1961, 1969, 1974, 1978, and 1979 

maximum d a i l y  d i s c h a r g e  f o r  the year o c c u r r e d  i n  October o r  November. 
The warm maritime a i r  masses, which brought  the f a l l  r a i n s  i n t o  t h e  
Basin,  probably induced e a r l y  snow (and p o s s i b l y  ice) melt which 
augmented t h e  a l r e a d y  h igh  r u n o f f  rates., 

Peaks i n  d i s c h a r g e  may ) a l s o  be caused from t h e  sudden o u t b u r s t  o f  i c e  
jams or glacier-dammed lakes. The October 1974 d a i l y  d i s c h a r g e  r e c o r d s  
f o r  t h e  t l I s k u t  River  above Snippaker  Creektt s t a t i o n  i n d i c a t e  a n  i n c r e a s e  
from 776 crns t o  2000 crns i n  two days.  On October 9 maximum i n s t a n t a n e o u s  
d i s c h a r g e  r o s e  t o  2520 crns -- t h e  h i g h e s t  d i s c h a r g e  i n  ove r  t e n  years o f  
data (see appendix 3 ) .  Nearby climatic s t a t i o n s  d i d  n o t  r e c o r d  
p r e c i p i t a t i o n  i n  t h a t  p e r i o d ,  so it is l i k e l y  the peak d i s c h a r g e  was 
caused by the b r e a k i n g  up o f  an ice-dam., 

Water t empera tu re  r e c o r d s  i n d i c a t e  t h a t  the S t i k i n e  River  upstream o f  the 
I s k u t  conf luence  is  g e n e r a l l y  ice-covered from l a t e  October or early 
November u n t i l  l a t e  A p r i l  o r  May. A t  the Grand Canyon gauge f r e e z i n g  
o c c u r s  up t o  a week ear l ier  than  t h e  Telegraph Creek gauge r e f l e c t i n g  t h e  
h i g h e r  e l e v a t i o n  and g r e a t e r  d i s t a n c e  from maritime a i r  i n f l u e n c e .  
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Break-up a t  t h e  Grand Canyon gauge O C C U I : ~  from one t o  three weeks l a t e r  
than  a t  Telegraph Creek. The I s k u t  River  is u s u a l l y  ice-covered from 
l a t e  November or  early December t o  l a t e  March o r  early A p r i l ,  w h i l e  
h i g h e r  t r i b u t a r i e s  freeze earlier and thaw la te r .  

Glaciology 

.Runoff from g l a c i e r s  r e p r e s e n t s  a s i g n i f i c a n t  p o r t i o n  o f  t o t a l  runoff  on 
t h e  I s k u t  and lower S t i k i n e  R ive r s .  lhe e x t e n t  o f  g l a c i a t i o n  i n  t h e  
Basin can be  s e e n  on f i g u r e  5. The Snow and Ice Div i s ion  o f  t h e  Na t iona l  
Hydrology Research I n s t i t u t e  has been c a r r y i n g  o u t  a g l a c i o l o g y  program 
i n  t h e  Basin s i n c e  1978. 

The o v e r a l l  o b j e c t i v e s  o f  the program are -- 
"a) t o  o b t a i n  information on g l a t i e r  a c t i v i t y  t o  assess the 

i n f l u e n c e  o f  g l a c i e r s  on dournstream discharge and on B.C. 
Hydro's water management i n  the area; 
t o  estimate g l a c i e r  c o n t r i b u t i a n  t o  the flow regime o f  More and 
F o r r e s t  Kerr Creeks which are s t r o n g l y  i n f l u e n c e d  by g l a c i e r  
r e sponse ;  

C )  t o  i n v e s t i g a t e  l o c a t i o n s  s u s c e p t i b l e  t o  g l a c i e r  o u t b u r s t  f l o o d s ;  
and,  

d )  t o  es tabl ish t h e  l o n g  term t r e n d  o f  g l a c i e r  v a r i a t i o n  i n  
Northwest B r i t i s h  Columbia." (NI-RI, 1981). 

b )  

S t u d i e s  are as follows: 
a )  A program t o  i n t e r p r e t  p e r e n n i a l  snow and ice cove r .  The 

inven to ry  t o  date has taken place i n  t h e  I s k u t  River  Basin: 
1400 g l a c i e r s  have been i d e n t i f i e d  i n  f o u r  sub-basins ,  560 i n  
s i x  sub-basins ,  and there are f o u r  remaining s u b - b a s i n s .  T h i s  
p o r t i o n  o f  t h e  s t u d y  shou ld  be completed i n  1982. F u r t h e r  
i nven to ry  w i l l  be carried o u t  i n .  t h e  S t i k i n e  Basin.  

b )  Two r e p o r t s  r e l a t i n g  t o  glacier-dammed lakes have been 
publ ished.  One p rov ides  a r e g i o n a l  r econna i s sance  o f  

0 
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glacier-dammed lakes i n  the S t i . k ine  and I s k u t  River  system, and 
g i v e s  estimates of  p o s s i b l e  d i s c h a r g e s  from a number of  
c r i t i c a l l y  l o c a t e d  lakes. The o t h e r  r e p o r t  is a case s t u d y  o f  
Flood Lake and d i s c u s s e s  o b s e r v a t i o n s  made p r i o r  t o  and a f te r  a 
sudden d i s c h a r g e  t h a t  occu r red  i n  mid-August 1979. 

C) The Snow and Ice Div i s ion  has been c o o p e r a t i n g  w i t h  B.C. Hydro 
i n  a g l a c i o l o g y  s t u d y  program on s e v e r a l  g l a c i e r s  i n  t h e  I s k u t  
Basin: Andrei,  Yuri ,  and F o r r e s t  Kerr g l a c i e r s .  In  1978 a 
f i e l d  program was establ ished i n c l u d i n g  t h e  i n s t a l l a t i o n  o f  a 
snow accumulat ion and a b l a t i o n  stake network and a 
m e t e o r o l o g i c a l  s t a t i o n ,  as well as a r e g i o n a l  r e c o n n a i s s a n c e  
program. 
(1) t o  es tabl ish long-term estimates f o r  g l a c i e r  mass b a l a n c e ;  
( 2 )  t o  es tabl ish estimates o f  p robab le  maximum rates o f  g l a c i e r  

r u n o f f  f o r  u s e  i n  d e s i g n i n g  t h e  s p i l l w a y  d e s i g n  

S p e c i f i c  o b j e c t i v e s  o f  t h e  s t u d y  are: 

d i s c h a r g e  ; and ,  
(3)  ' t o  es tabl ish estimates o f  g l a c i e r  c o n t r i b u t i o n  t o  suspended 

sediment  and bed l o a d .  

Appendix 4 p rov ides  a b i b l i o g r a p h y  o f  NHRI r e p o r t s  on t h e  S t i k i n e  River  
Basin snow and ice s t u d i e s .  

Snow Courses 

Table 7 shows a list o f  snow c o u r s e s  which have h i s t o r i c a l l y  o p e r a t e d  i n  . 
the S t i k i n e  Basin w i t h  mean annua l  A p r i l  1 water e q u i v a l e n t  v a l u e s  up t o  
1980. Three s t a t i o n s  are l o c a t e d  w i t h i n  the Basin,  whi le  one,  Dease 
Lake, is j u s t  o u t s i d e .  

In  June ,1979 a network o f  14 snow c o u r s e s  was i n s t a l l e d  i n  the Basin by 
the p r o v i n c i a l  M i n i s t r y  o f  Environment. 
each sub-basin w i t h  an ave rage  o f  one snow c o u r s e  p e r  2590 sq. km. E igh t  
s t a t i o n s  t h a t  are l o c a t e d  upstream from t h e  proposed dam sites are 
schedu led  t o  be sampled each w i n t e r  on o r  abou t  t h e  first o f  February,  
March, A p r i l ,  May, and June; s i x  t h a t  are l o c a t e d  downstream from the 

Snow c o u r s e s  are now l o c a t e d  i n  : 
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Snow Course 

Dease Lake 

Telegraph Creek 

I s k u t  
Ningunsaw Pass 

Metahag Creek 
Beatty Creek 

Tahltan Lake 
Triumph Creek 

Schaft Creek 

Forrest  Kerr Creek 

Snippaker Creek 
Tumeka Creek 

Kinaskan Lake 
Eaglenest Creek 

Upper St i k i n e  
Frog River 

Wade Lake 

Boundary 
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Table 7. Snow Courses 

Elevat ion 
(m> 

820 

580 

1000 

690 

1220 
1130 

1220 
1220 

1140 

560 

620 

1220 

1020 

1540 

1450 
1480 

1370 

469 

Record 
Beqan 

1964 

1974 

1974 
1974 

1980 
1980 

1980 

1980 

1980 

1980 

1980 

1980 

1980 

1980 

1980 
1980 

1980 

1980 

(MOE, Inventory and Engineering Branch, 1981 ) 

Mean Water Equivalent 
on A p r i l  1 

1980 Mean t o  1980 - 
134 138 

179 163 

122 174 

308 426 
286 - 
294 - 
404 - 

1018 - 
505 - 
531 - 
601 - 
517 - 
381 - 
279 - 
36 2 - 
298 - 
31 7 - 
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proposed ,dam s i t e s  are  scheduled to  be sampled on Apri l  1 o n l y .  These 
s ta t ions are also shown on table 7 and located on figure 5 .  

Water Quality 

The Water Quality Branch of t h e  Inland Waters Directorate is carrying o u t  
an intensive s tudy  on the S t i k i n e  River. The overail objective of t h i s  

program is to describe current water quality conditions and to  identify 
concerns related to  the potential impac:t o f  proposed dam construction on 
water quality. Preliminary surveys were carried out i n  1979-80, w i t h  a 
systematic sampling program to  be conducted from 1981-83. Water quality 
sampling locations are shown on figure 4 and l i s ted  on table 8. 

Particular emphasis is being placed on measuring concentrations of 
suspended sediments, nutrients, selected major ions ,  and metals; 
estimating numbers and biomass o f  phytoplankton and bacteria; and, 
c lay- typing by x-ray fluorescence. Cross-sectional and seasonal 
var iabi l i ty  for Selected water quality parameters are being observed i n  a 
downstream reach. Bed sediments i n  the main channel and back channel 
s i t e s  are  being characterized, and differences i n  water quality among 
several locations relevant t o  the location of dam s i t e s  w i l l  be compared. 

A routine inventory program is also being carried out a t  water quality 
s ta t ions indicated on table 8. Parameters measured are  l i s t ed  on 
table 9. These s ta t ions w i l l  be sampled weekly by B.C. Hydro personnel 
from June to  October 1982. The sampling frequency af te r  October has not 
yet been determined. 
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00BC08CG0001 

OOBCO8CFOOO1 
00BC08CF0002 

00AK08CF0001 
00BC08CG0004 

00BC08CE0001 
008C08CG0003 

00BC08CG0002 
OOBC08CB0001 
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Table 8. Water Quality Stations 

I s k u t  River Below Johnson River RM 
Stikine River a t  Butterfly Creek RM 

Stikine River a t  Great Glacier RM 
RM Stikine River near Wrangell , Alaska 

I s k u t  River a t  Sriippaker Creek 

Stikine River a t  Telegraph Creek 
I s k u t  River above Burrage Creek 

Ningunsaw River a t  Echo Lake 
Stikine River Highway Bridge 

Note: a l l  s ta t ions  are  intermittently sampled; however, ' R M '  
denotes s ta t ions  that  were established as  routine monitoring 
s i t e s  i n  June 82. 

( Churchland and Thorp, 1982) 
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Table 9 .  Water Qua l i t y  Parameters 
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Code - 

T-AF 
T-WF 
T-WL 
PH-L 
sc-L 
TURB 
COLR 
ALKP 
ALKT 
HARD 
CA-0 
MG-0 
K -0 
NA-D 
CL-0 
F -D 
SI02 
SO4 
N-TD 
NN-0 
N-PO 
P-TD 
RNFL 

RFNF 
R -FL 

R -FF 
AS-X 
SE-X 
CD-X 
cu-x 
ZN-X 
FE-X 
PB-x 
MN-X 
HG-X 
PHEN 
T I C  
TOC 

Descr ipt ion 

(Thorp, 1982) 

Temperature A i r  F i e l d  (Celc ius) 
Temperature Water F i e l d  (Celcius 
Temperature Water Lab (Celc ius) 
Ph Lab 
Spec i f i c  coriductance Lati. (us/cm) 
Tu rb id i t y  
Col our 
A l k a l i n i t y  Phenophth. (mg/l) CaCO3 
A l k a l i n i t y  To ta l  (mg/l) CaC03 
Hardness Tota l  (mg/l) CaC03 
Calcium Dissolved (Mg/) 
Magnesium Dissolved (mg,’l) 
Potassium Dissolved (mgl‘l) 
Sodium Dissolved (mg/l) 
Chlor ide Dissolved (mg/l. ) 
F luro ide Dissolved (mg/l. 
S i l i c a  Reactive (mg/l) 
Sulphate Dissolved (mg/l.) 
Nitrogen Tota l  Dissolved (mg/l) 
N i t r a t e  N i t r i t e  Dissolved (mg/l) 
Nitrogen P a r t i c u l t e  (mg/1) 
Phosphorus Tota l  Dissolved (mg/l) 
Residue Nonf i l te rab le  (mg/l) 
Residue F i l t e r a b l e  (mg/l!) 
Residue Fixed Nonf i l te rab le  (mg/l) 
Residue Fixed F i l t e r a b l e  (mg/l) 
Arsenic Extractable (mgi‘l) 
Selenium Extractable ( m g / l )  
Cadmium Extractable (mgl’l) 
Copper Extractable (mg/l!) 
Zinc Extractable (mg/l) 
I r o n  Extractable (mg/l) 
Lead Extractable (mg/l) 
Manganese Extractable (mg/l) 
Mercury Extractable (Cgl’l) 
Phenolic Mater ia l  (mg/l:) 
To ta l  Inorganic Carbon ( h g / l )  
Tota l  Organic Carbon ( m g / l )  

Naquadat Number 

97060s 
02061s 
02061 L 
10301L 
02041 L 
02073L 
0201 1 L 
10151L 
l 0 l O l L  
10603L 
20101L 
12108L 
19103L 
l l l 0 3 L  
17206L 
09106L 
14105L 
16306L 
07651L 
07110L 
07902L 
15103L 
10401L 
10451L 
10501 L 
10551L 
33304L 
34302L 

2930-P 
3030-P 
2630-P 
8230-P 
2530-P 

06606P 
06051 L 
06001 L 

4830 P 

803 i i p  
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B. B i o l o q i c a l  Resources  

1. Fisheries 

All species o f  Pacific salmon are inldigeneous t o  t h e  S t i k i n e  system. 
However, due t o  n a t u r a l  f a l l s ,  rock  slj.des, and o t h e r  m i g r a t i o n  barriers 
on ly  the lower reaches are accessible t o  salmon. A major block is the 
Grand Canyon which is s i t u a t e d  a few miles upstream o f  Telegraph Creek 
and d e n i e s  access t o  g r e a t e r  t han  f i f t y  p e r c e n t  o f  t h e  Basin.  
Enhancement poss ib i l i t i es  are d i s c u s s e d  on page 74. 

Sockeye and coho salmon are the  b i g g e s t  p roduce r s  i n  t he  S t i k i n e  system. 
Tah l t an  Lake sockeye c o u n t s  a l o n e  are o v e r  18,000, while t h e  lower I s k u t  
produces o v e r  17,000 coho a n n u a l l y .  IPink salmon stocks have d e c l i n e d  
g r e a t l y  from over 200,000 before 1950 t o  a few thousand i n  r e c e n t  y e a r s .  
Causes are n o t  documented b u t  o v e r f i s h i n g  has been sugges t ed  as  a major 
f a c t o r  ( P e t e r s o n ,  1982). Chum and chinook have also d e c l i n e d  i n  
abundance; annual  escapements are p r e s e n t l y  a few thousand fo r  each 
s p e c i e s .  

Sockeye and chinook salmon spawn from early June  through August a l o n g  t h e  
S t i k i n e ,  Tah l t an ,  and I s k u t  Rivers. I n  l a t e  summer and f a l l  coho spawn 
i n  t h e  lower mainstem S t i k i n e  and a l o n g  t h e  I s k u t ,  while chum and p ink  
g e n e r a l l y  remain a l o n g  t h e  lower mainstem and t r i b u t a r i e s  o f  t h e  S t i k i n e  
i n  American terri tory (Hatler, 1980). 

The S t i k i n e  system appears t o  differ  from s o u t h e r n  systems by having 
j u v e n i l e s  rear l o n g e r  i n  r i v e r  habi ta ts ,  Thus, o v e r w i n t e r i n g  p o p u l a t i o n s  
o f  chinook and p a r t i c u l a r l y  sockeye, n o t  common i n  t h e  Fraser River for  
example, are found i n  t h e  S t i k i n e  (B.C. Hydro, 1982). 

Aerial spawning s u r v e y s  o f  t h e  S t i k i n e  and I s k u t  t r i b u t a r i e s  are carried 
o u t  by t h e  federal Department of Fisheries and Oceans and t h e  Alaska 
Department of  Fish and Game on a r e g u l a r  basis. A summary o f  r e c e n t  
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s u r v e y s  is  con ta ined  i n  appendix 5. These s u r v e y s  h i g h l i g h t  t h e  major 
spawning areas f o r  chinook,  sockeye,  and coho. Due t o  t h e  i n e f f i c i e n c y  
o f  aer ia l  su rvey  methods, t h e  c o u n t s  do n o t  reflect t h e  a b s o l u t e  
abundance o f  spawning p o p u l a t i o n s  i n  t:he r e s p e c t i v e  areas. A c o u n t i n g  
f ence  has been o p e r a t e d  a t  Tah l t an  Lake s i n c e  1959. Table 10 i n d i c a t e s  
the t o t a l  escapements and t i m i n g  o f  t he  Tah l t an  Lake sockeye r u n s .  

B.C. Hydro is conduc t ing  fisheries s t u d i e s  on t h e  S t i k i n e  and I s k u t  
R ive r s  t o  e v a l u a t e  t h e  impacts  o f  t h e  proposed h y d r o e l e c t r i c  dams. 
S t u d i e s  t o  date i n c l u d e  spawning si tes,  h a b i t a t ,  and species d i s t r i b u t i o n  
below the dam sites. To supplement t h i s  work, the Alaska Department o f  
F i s h  and Game is beg inn ing  a salmon c o m t  on the lower S t i k i n e  below the 
i n t e r n a t i o n a l  b o r d e r  u s i n g  side-scan s o l a r  and o ther  sampling techniques.  

Freshwater species found i n  most of' t h e  B a s i n ' s  r i v e r s  and lakes 
inc lude :  c o a s t a l  c u t t h r o a t  t r o u t ,  lake t r o u t ,  rainbow t r o u t ,  Dolly 
Varden, g r a y l i n g ,  mountain wh i t e f i sh ,  and longnose s u c k e r s  (Parks Canada, 
1976). The p r o v i n c i a l  Aquat ic  Studie:j Branch is c u r r e n t l y  conduc t ing  
b i o p h y s i c a l  s u r v e y s  o f  lakes and streamis i n  t h e  Basin.  The o b j e c t i v e  o f  
these s t u d i e s  is t o  p l a n  f o r  f u t u r e  management i s s u e s  a s s o c i a t e d  w i t h  a n  
i n c r e a s i n g  s p o r t s  fishery. The s u r v e y s ,  t o  be mapped a t  a scale o f  
1:50,000, are c o n c e n t r a t i n g  i n i t i a l l y  on the p roduc t ion  c a p a b i l i t y  o f  
waters nea r  e x i s t i n g  and p o t e n t i a l  c o r r i d o r s  or s e t t l e m e n t s ,  i . e . ,  t h e  
lower S t i k i n e  and I s k u t  R i v e r s ,  Te.legraph Creek area, Highway 37 
c o r r i d o r ,  Bob Quinn Lake, and t h e  K l a s t l i n e  P l a t e a u  area. 

2. Wild1:t fe 

The S t i k i n e  Basin has been acknowledged as  one o f  t h e  f i n e s t  w i l d l i f e  

areas i n  t h e  p rov ince ,  yet u n t i l  r e c e n t l y  t h e  data base has been v e r y  
l imi t ed .  P r i o r  t o  1974 i n f r e q u e n t  aerial  s u r v e y s  and ground o b s e r v a t i o n s  
were conducted i n  t h e  Basin t o  de t e rmine  t h e  w i n t e r  d i s t r i b u t i o n  and 
r e l a t i v e  abundance o f  u n g u l a t e s .  From 1974 t o  1979 e x t e n s i v e  i n v e n t o r y  
work was undertaken i n  t h e  Spatsizi  Wilderness  Park.  Popu la t ion  s ize  
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Table 10. Tahltan Lake Sockeye Timing 

Year Weir Sockeye 50% 90% Total 
Installed Arrival Escapement 

(datdmonth 1 

1-959 
1960 
1961 
1962 
1963 

1964 
1965*** 

1966 
1967 

1968 
1969 
1970 
1971 

1972 
1973 

1974 
1975 

.1976 
1977 

1978 
1979 

1 /7 
15/7 
21/7 
2/8* 
4/8 

23/7 

20/7 
13/7 
12/7 
11/7 
8/7 
6/7 

13/7 

13/7 
11/7 

4/7 
11/7 

Unknown 
7/7 

11/7 
10/7 

3 /8 
2/8 

10/8 
3/8 
5/8 

26/7 

19/8 
4/8 

15/7 
21/7 
12/7 
26/7 
20/7 
13/7 

25/7 
29/7 

26/7 

29/7 
12/7 
11/7 
24/7 

.. 
1980 4/7 16/7 
1981 

"Question as t o  date installed 
**Daily counts available 

*?+Slide year 

(Milligan , 1982 

i w a  
2418 
1.218 
6/8 
** 

16/8 

3/9 
14/8 

22/7 
25/7 
19/7 
2/8 

29/7 
19/7 

31/7 

4/8 

9 /8 

1/8 
17/7 
21/7 

218 
24/7 

17/8 
27/8 
17/8 
9/8 
** 

25/8 

8 /9 
22/8 

29/7 
8/8 
1/8 

12/8 
13/8 
31/7 

7/8 
18/8 
18/8 

6/8 
11 /8 
30/7 
w a  
12/8 

4,311 
6,387 

16,619 
14,508 

1,780 
18,353 

1,471 
21,580 

38,801 
19,726 
11,706 
8,419 

18,523 
52,354 

2,877 
8,106 

8,159 
24,111 

42,960 
22,788 
10,211 
11,018 
50,790 
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and w i n t e r  d i s t r i b u t i o n  were no ted  f o r  the S p a t s i z i  c a r i b o u  , mountain 
sheep ,  and moose. F ly -ove r s  i n  a fixed-wing a i rc raf t  o f  the S t i k i n e  
River  and Highway 37 were a l s o  completed d u r i n g  t h i s  p e r i o d  (Hatler, 
1980 1. 

Recent development p r o p o s a l s  by B.C. Hydro have prompted t h e  i n i t i a t i o n  
o f  s e v e r a l  i n t e n s i v e  w i l d l i f e  s tudi .es  i n  t h e  Basin.  First, t h e  
p r o v i n c i a l  Terrestrial S t u d i e s  Branch i s  a s s e s s i n g  and mapping 
(1:250,000) t h e  w i l d l i f e  c a p a b i l i t y  o f  t h e  e n t i r e  Basin.  P r e l i m i n a r y  
v e g e t a t i o n ,  s o i l ,  and t e r r a i n  maps are a v a i l a b l e  f o r  the Cry Lake, Dease 
Lake, and Level  Mountain map sheets. Second, B.C. Hydro is c a r r y i n g  o u t  
w i l d l i f e  s t u d i e s  downstream o f  t h e  proposed dam sites and i n  t h e  proposed 
impoundment areas. These s t u d i e s  are d i s c u s s e d  i n  s e c t i o n  1II.A of  t h i s  

r e p o r t .  F i n a l l y ,  t h e  Assoc ia t ion  o f  United T a h l t a n s  h a s  r e c e i v e d  p a r t i a l  
funding for a Basin-wide w i l d l i f e  i n v e n t o r y  and c a p a b i l i t y  a s ses smen t .  

Pub l i shed  in fo rma t ion  t o  date p rov ides  o n l y  a broad p e r s p e c t i v e  on t h e  
B a s i n ' s  wi ld l i fe .  Mountain sheep  and mountain g o a t s  are found i n  good 
numbers on t h e  S p a t s i z i  , S t i k i n e ,  K l a s t l i n e  , and Edziza P l a t e a u x .  Osborn 
c a r i b o u  herds  are found i n  three 1ocat:ions i n  t h e  Basin: t he  S p a t s i z i  
P l a t e a u ,  n o r t h  o f  t h e  S t i k i n e  River  upstream o f  the Highway 37 br idge ,  

and the Edziza P l a t e a u .  The Grand Canyon p r o v i d e s  hab i t a t  t o  o v e r  300 
mountain g o a t s  (B.C. Hydro, 1979). Coast  and blacktai l  deer and brown 
bears are a l s o  found i n  par ts  o f  the Basin.  Moose and wolves are found 
throughout  t he  Basin,  a s  are mule deer though i n  smaller numbers. 

A unique area o f  t h e  S t i k i n e  Bas in ,  t:he S p a t s i z i  P l a t e a u  p r o v i d e s  the 
most o u t s t a n d i n g  w i l d l i f e  hab i t a t  i n  B r i t i s h  Columbia -- i n  terms o f  
d i v e r s i t y  and numbers o f  l a r g e  an ima l s  (Parks  Canada, 1976). The P l a t e a u  
encompasses t h e  e n t i r e  w i n t e r  and summer r ange  f o r  s p e c i e s  i n c l u d i n g :  
S tone  sheep ,  Osborn . c a r i b o u ,  mountain g o a t ,  black and g r i z z l y  bear , 
moose, wolves,  mule d e e r ,  coyo te ,  wol!verines, and a v a r i e t y  o f  small 
game. Gladys Lake E c o l o g i c a l  Reserve,  l o c a t e d  w i t h i n  t h e  Park,  was 
established t o  c u r b  ove r -hun t ing  and p r e s e r v e  t h e  r ange  o f  t h e  S tone  
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sheep ,  a s u b s p e c i e s  o f  Thinhorn sheep  found o n l y  i n  no r thwes te rn  B r i t i s h  
Columbia. While t h e  S p a t s i z i  area claims the l a r g e s t  c a r i b o u  
c o n c e n t r a t i o n  i n  the p rov ince ,  numbers are d e c l i n i n g  as  t h e  r e g i o n  is 
opened up t o  development. 

Migratory b i r d s  such a s  geese  and ducks n e s t  a l o n g  the r i v e r s ,  w h i l e  
g rouse  and ptarmigan i n h a b i t  t he  i n t e r i o r  p l a t e a u x .  An endangered 
s u b s p e c i e s  o f  t h e  p e r e g r i n e  f a l c o n  is  s u s p e c t e d  t o  n e s t  i n  t h e  Grand 
Canyon and t h e  golden e a g l e  is found i n  S p a t s i z i .  

3.  Vegetat ion 

The S t i k i n e  River  Basin can be d i v i d e d  i n t o  s i x  major b i o g e o c l i m a t i c  
zones.  These are: c o a s t a l ,  c o a s t a l  t r a n s i t i o n ,  i n t e r i o r  t r a n s i t i o n ,  
s u b - b o r e a l  t r a n s i t i o n ,  d r y  b o r e a l ,  and b o r e a l .  The zones are shown on 
f i g u r e  6 and d i s c u s s e d  below. 

The c o a s t a l  zone is comprised mainly o f  mature c o a s t a l  wes t e rn  hemlock 
and S i t k a  s p r u c e  a t  low e l e v a t i o n s .  Balsam, cottonwood, a spen ,  b i r c h ,  
wil low,  and t h i c k  underbrush are found a l o n g  t h e  r i v e r  v a l l e y s .  Mountain 
hemlock and a l p i n e  fir occur  from 460 m t o  1070 m ,  whi le  a l p i n e  t u n d r a  i s  
dominant above t r e e l i n e .  

The b i o g e o c l i m a t i c  t r a n s i t i o n  zones reflect  t h e  climatic changes from t h e  
c o a s t  t o  i n t e r i o r  areas. Decreasing p r e c i p i t a t i o n  and s e v e r e  w i n t e r  
t empera tu res  r e s u l t  i n  less dense and smaller v e g e t a t i o n .  S p a r s e l y  
timbered areas are e x t e n s i v e  w i t h  lodgispole p i n e ,  a s p e n ,  balsam, a l p i n e  
f i r ,  and black and wh i t e  s p r u c e  as dominant s p e c i e s .  

The c o a s t a l  t r a n s i t i o n  zone has c o a s t a l  wes t e rn  hemlock and S i t k a  s p r u c e  
below 460 m and Engelmann s p r u c e  and s u b a l p i n e  f ir  t o  t r e e l i n e .  A 2047 
hectare e c o l o g i c a l  r e s e r v e  was established a t  Bob Quinn Lake t o  p r e s e r v e  
t h i s  zone a t  its n o r t h e r n  e x t r e m i t y .  The i n t e r i o r  t r a n s i t i o n  zone is 
characterized by a cedar and hemlock a s s o c i a t i o n  t o  760 m and t h e  
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Engelmann spruce-subalpine fir associat:ion t o  t r e e l i n e  a t  1220 m. The 
sub-boreal t r a n s i t i o n  zone i s  comprised o f  sub-boreal spruce a t  

e levat ions lower than 910 m and Engelmann spruce-subalpine fir from 910 m 

t o  1280 m. 
I I 

The dry borea l  zone occupies a smal l  i n t e r i o r  area o f  the  Basin and 

cons is ts  mostly o f  borea l  whi te  and b lack spruce. The borea l  zone 
dominates the  Basin and i s  comprised o f  whi te  and b lack spruce t o  1040 m 

and spruce, wi l low,  and birch from 1040 m t o  1530 m. Alpine tundra 

occurs a t  e levat ions greater  than 1580 m and consequently covers a l a r g e  

area o f  the  borea l  zone. A t  these h igher  e leva t ions  con i fe rs  g i ve  way t o  

an associat ion dominated by woody shrubs such as wil lows, heather, and 
b i r c h  with mosses, sedges, and l i chens  e t  ground l e v e l .  Forest cover i n  

the  borea l  f o r e s t  zone has been modi f ied by f i r e s .  Extensive areas are  

dominated by deciduous b i r ch ,  aspen, and popular t rees ;  by shrubs such as 
w i l l ow  and a lder ;  or by ground cover o f  firewood, grasses, and forbes. 

Table 11 provides a summary o f  t he  b iogeocl imat ic  zones, cl imax species, 

and e leva t i on  ranges. Successional and edaphic' species are a lso  
ind icated.  The e x i s t i n g  data base f o r  vegetat ion zones i n  the Basin i s  

being supplemented by the  T e r r e s t r i a l  Studies Branch o f  the  p r o v i n c i a l  
M i n i s t r y  o f  Environment. The Branch i s  c u r r e n t l y  preparing vegetation, 

s o i l ,  and t e r r a i n  maps f o r  t he  S t i k i n e  watershed. The Associat ion o f  
Uni ted Tahltans has also undertaken a b iogeocl imat ic  survey of  the  Basin. 

l A  p l a n t  ,community whose vegetat ion i s  inf luenced by s o i l  
cha rac te r i s t i cs  such as s a l i n i t y  or  drainage. 

I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 

- 35 -. 

Table 11. 8iogeoc~l imat ic Zones 

Cl imat ic  
Region1 

8iogeocl imat ic C.limax Seral  & Approx 
Zone Trees2 Edaphic Elev. Ranges 

Climax Trees3 

Coastal 
Western 
Hemlock 

COASTAL T Mountain Hm, 81 (Sx, Hw) 460-1070m 
Hem1 ock 

Alpine - (81, Hm) 7 1070m 
Tun d r  a 

COASTAL 
TRANSITION 

Coastal 
Western 
Hemlock 

c 46Qm 

Engelmann 8:L (Hw, Sx, P1, 460-1070m 
Spruce- 
Subalpine 
F i r  

Alpine - (81, Hm) =- 1070m 
Tun dr  a 

INTERIOR 
TRANSITION 

I n t e r i o r  
Cedar - 
Hemlock 

Hw Ac, A t ,  P1, < 760m 

81 
EP, sw, sx, 

Engelmann 61 sw (Hw, S X )  760-1220m 
Spruce- 
Subalpine 
F i r  

Alpine - (61 1 > 1220m 
Tundra 

I 
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Table 11. Biogeoc l ima t i c  Zones ( c o n t  'd  

Sub -Bor ea1 SX Ac, A t ,  81, P1 -= 910m 
Spruce Ep, sw ( 3 3 )  

SUB-BOREAL Engelmann 81. Sx ( P l ,  A t ) ,  910-1280m 
TRANSITION Spruce- 

Suba lp ine  
F i r  

Alpine - (el  1 > 1280m 
Tun d r  a 

Boreal  White SW A t ,  Ac, P1, < 610m 

Spruce ( D r y )  
DRY BOREAL and Black Ep, ( S b )  

. &real White Sw, (91) A t , .  Ac,  P1, -Z 1040m 
and Black 81, (Ep)  
Spruce  

Spruce 81 SW, P1, (Sb, 1040-1580111 

Birch 
BOREAL Willow A t ,  AC) 

Alpine - (61) > 1580m 
Tun d r  a 

See map o f  B iogeoc l ima t i c  Regions 

* Tree species symbols: Ac - poplar 
A t  - t r e m b l i n g  aspen 
81 - a l p i n e  f i r  
Yc - yel low cedar 
Dr - red alder 

Ep - common paper b i r c h  
Hm - mountain hemlock 
Hw - wes te rn  hemlock 
P1 - l odgepo le  p i n e  
Ss - S i t k a  s p r u c e  
Sb - black s p r u c e  
Sw - white  s p r u c e  
Sx - h y d r i d  s p r u c e  

3 The r a t i n g s  g iven  here are i n t e n d e d  o n l y  a s  broad g e n e r a l i z a t i o n s .  
Ra t ings  g iven  i n  brackets r e p r e s e n t  a minor o c c u r r e n c e ;  t h o s e  w i t h o u t  
brackets b e i n g  t h a t  o f  major occur rence .  

(U tz ig  and Walmsley, 1982) 
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C. Human Resiources 

1. H i s t o r i c a l  Perspective 

The Tahltan Indians, who are bel ieved t o  have migrated from the west 
dur ing p r e h i s t o r i c  times, were the  f i r s t  human occupants o f  the  S t i k i n e  

Basin. They s e t t l e d  on the  banks o f  the  S t i k i n e  River and r e l i e d  on 

hunt ing and salmon f i s h i n g  f o r  t h e i r  l i v e l i h o o d .  The Tahltans t raded 
with t h e i r  neighbours the  coas ta l  Tl j .ngit  and i n t e r i o r  Kasca t r i b e s ,  

i n te rm ing l i ng  goods and cu l tures.  

The f i r s t  whi te  contact  was made dur ing  the  e a r l y  1800's as promises o f  a 

l u c r a t i v e  fur t rade a t t r a c t e d  Russian ,, American, and Canadian t r a d i n g  
companies t o  the  lower S t i k ine .  U n t i l  1934, when the Hudson's Bay 
Company establ ished the  f i r s t  i n t e r i o r  t rad ing  post a t  Dease Lake, the  
T l i n g i t s  acted as b a r t e r i n g  middlemen n o t  a l low ing  the  Tahltans access t o  
the  coast t o  t rade d i r e c t l y  with the  Europeans. 

Later  i n  the  1800's- severa l  minor go ld  rushes l u r e d  thousands of 

prospectors t o  the  Basin, b u t  these boonis were shor t - l ived.  From 1901 t o  

1936 the Yukon Telegraph jo ined  Dawson with Vancouver; the l i n e  crossed 

the  S t i k i n e  River  a t  Telegraph Creek fo l l ow ing  the  rou te  o f  an e a r l i e r  
i l l - f a t e d  te legraph proposal. 

By 1928 a t r a i l  from Telegraph Creek t o  Dease Lake had been improved for  
truck t r a f f i c ,  and Telegraph Creek as head o f  nav iga t ion  on the  S t i k i n e  

became the  d i s t r i b u t i o n  centre f o r  northwestern B r i t i s h  Columbia. 

However, i n  1941 and 1942 the  S t i k i n e  saw i t s  l a s t  boom as a supply r o u t e  

fo r  cons t ruc t ion  o f  the  Alaska Highwa,y and m i l i t a r y  a i r f i e l d s  up the  

P a c i f i c  Coast. Steamboats continued t o  operate on the  r i v e r  u n t i l  1971 

b u t  were discontinued as a l te rna te  rou tes  t o  the  Basin and the no r th  were ' 

developed and i n t e r e s t  i n  Telegraph Creek waned. 
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2.  Communities and Populat ion 

Today Telegraph Creek i s  a q u i e t  community o f  200-300 with few 

f a c i l i t i e s .  The townsi te  r e s t s  on s lop ing  ter races above the S t i k i n e  

River  and i s  a c t u a l l y  two d i s t i n c t  communities: t he  newer, upper town 

and the  o lder ,  lower town. The upper town i s  mostly Ind ian  and has a new 

school, nurs ing  s ta t i on ,  post  o f f i c e ,  cooperative store, smal l  museum, 
cabins, and the  Tahltan Band admin is t ra t ion  bu i ld ing .  The lower town has 

an Anglican church, RCMP post, and dur ing  some summers, a caf6, s tore,  

and lodge. 

The town i s  serv iced by a B.,C. Hydro d i e s e l  generator, Northwestel, 

weekly m a i l  serv ice  by truck from Terrace, and severa l  char te r  and 
scheduled a i r  companies. While there  is no serv ice  s t a t i o n  i n  Telegraph 

Creek, gas i s  usua l l y  avai lab le.  Downstream from Telegraph Creek a t  
Glenora, a few homesteaders are developing smal l  farms. 

I s k u t  and Eddontenajon are  the  on ly  other  communities i n  the  Basin. 
I s k u t  has an Ind ian  populat ion o f  about 300 and i s  loca ted  on Highway 37, 

32 k i lometres south o f  the  S t i k i n e  River. The town has a pos t  o f f i ce ,  
grocery s tore,  gas s ta t i on ,  nurs ing  s ta t i on ,  a i r  s t r i p ,  cabins, and 
campsite. Eddontenajon i s  loca ted  two k i lomet res  south o f  I s k u t  and has 

a serv ice s ta t i on ,  general store, motel, cabins, restaurant ,  boat 

ren ta l s ,  and f l o a t  plane base. 

There are two Ind ian  bands i n  the S t i k i n e  Basin: Telegraph Creek and 

Isku t .  The Telegraph Creek Band is the  o r i g i n a l  Tahltan Band; the I s k u t  

Band is the  nomadic Bear Lake Tr ibe o f  t he  Sekani d i v i s ion .  While the  

two bands have d i f f e r e n t  e thn ic  backgrounds, they have been grouped 
together as Tahltan by the  Reserve Commission (1916). Ind ian  
reservat ions i n  the  Basin a re  l i s t e d  on t a b l e  12 and loca ted  on f igure  7 ;  

t a b l e  13 ind ica tes  recent  s ta tus  Ind ian  populat ions. The Associat ion of 

United Tahltans represents s ta tus  and non-status Ind ians from both bands 
and was formed t o  secure the Tahltans' abo r ig ina l  r i g h t s  i n  t h e i r  
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Table 12. Tahltan Ind ian  Reserves i n  the  Study Area 

Reserve 

Classey Creek 8 

H ius ta 's  Meadow 2 

I s k u t  6 

Kluachon Lake 1 

S t i k i n e  River  7 

Tahltan 1 

Tahltan 10 

,Tahltan Forks 5 

Tatcho Creek 11 

Telegraph Creek 6 

Telegraph Creek 6A 

Upper Tahltan 4 

Band - 
Telegraph Creek Band 

Telegraph Creek Band 

I s k u t  Band 

Telegraph Creek Band 

Telegraph Creek Band 

Telegraph Creek Band 

Telegraph Creek Band 

Telegraph Creek Band 

Telegraph Creeik Band 

Telegraph Creek Band 

Telegraph Creel4 Band 

Telegraph Creek Band 

To ta l  hectares: 3432.9 
To ta l  hectares i n  region: 2792.9 

(DIAND, 1982 

Size - 

approx 259 hectares 

approx 16 hectares 

approx 19 hectares 

approx 16 hectares 

approx 46 hectares 

approx 152 hectares 

approx 260 hectares 

approx 19 hectares 

approx 222 hectares 

approx 24 hectares 

ad jo ins  t 6 ,  32 hectares 

approx 65 hectares 
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t r a d i t i o n a l  t e r r i t o r y .  

1 
Table 13. Status Ind ian  Populat ion -- 1982 

To ta l  On-Reserve 

I s k u t  Band 342 21 8 

Telegraph Creek Band 518 187 

2 Off-Reserve 

124 

331 

- 
Tahltan. Band . 860 

Non-status Ind ian  and non-native populat ion data were un- 

ava i lab le .  
Off-reserve Ind ians may be loca ted  ou ts ide  o f  t he  Basin. 

(DIAND 1982 ; Mousseau , 1982) 



111. EXISTING AND POTENTIAL DEVELOPMENTS 

A. Hydroelectr ic :  P r o j e c t s  

The h y d r o e l e c t r i c  p o t e n t i a l  o f  t h e  S t i k i n e  and I s k u t  R ive r s  has been 
r e a l i z e d  f o r  over  20 years. I n  t h e  e a r l y  s i x t i e s  t he  d i scove ry  o f  two 
l a r g e  copper  d e p o s i t s  prompted t h e  search f o r  power s o u r c e s  i n  t h e  r e g i o n .  

The earliest f i e ld  s t u d i e s  and s i t e  i n v e s t i g a t i o n s  were conducted by 
Br inco  Ltd., a Montreal-based B r i t i s h  company which developed t h e  
C h u r c h i l l  Falls h y d r o e l e c t r i c  p r o j e c t  i n  Labrador. By 1964 p r o v i n c i a l  
o rders - in-counci l  h e l d  l a n d s  nea r  t h e  proposed dam sites i n  r e s e r v e ,  
r e s t r i c t i n g  mining act ivi t ies ,  and by 1972 sti l l  f u r t h e r  p r o v i n c i a l  
o rders - in-counci l  r e s e r v e d  320 k i l o m e t r e s  i n  t h e  S t i k i n e  and I s k u t  
va l leys  for  flooding. I n  1976 B.C. Hydro s tepped up inves t iga t ions  of  
t h e  S t i k i n e  and I s k u t  i n  order t o  meet predic ted  electrical  demands for 
t h e  1990's. Two y e a r s  later t h e  crown c o r p o r a t i o n  announced p l a n s  f o r  a 
f ive-dam , 2765 megawatt power development c o s t i n g  $7.6 b i l l i o n  
(Faustmann, 1982). The S t i k i n e - I s k u t  p r o j e c t  would be the b i g g e s t ,  most 
expens ive  power development i n  Br i t sh  Columbia t o  date. 

1. P r o j e c t  Description 

The proposed S t i k i n e - I s k u t  h y d r o e l e c t r i c  p r o j e c t  c o n s i s t s  o f  four major 
sites: Si te  Z and T a n z i l l a  on the S t i k i n e  River  and More Creek and I s k u t  
Canyon on t h e  I s k u t  River .  An a d d i t i o n a l  dam on Forrest Kerr Creek, a 
t r i b u t a r y  o f  the I s k u t ,  would d i v e r t  f lows  t o  t h e  More Creek r e s e r v o i r .  

Data on t h e  projects a r e  g iven  i n  table  14 ,  p r o j e c t  l o c a t i o n s  are shown 
on f i g u r e  8, and r i v e r  p r o f i l e s  w i t h  p r o j e c t  l o c a t i o n s  are r e p r e s e n t e d  on 
f i g u r e  9 .  As i n d i c a t e d ,  t o t a l  i n s t a l l e d  capacity would be 2765 megawatts 
or  approximate ly  40 p e r c e n t  o f  B . C . ' s  e x i s t i n g  g e n e r a t i n g  a b i l i t y .  

- 42 - 
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S i t e  Z i s  located 64 k i lometres upstream o f  Telegraph Creek i n  the Grand 

Canyon. The S i t e  Z dam would consist: o f  three main sections: a 270 
metre high, concrete arch dam across the  Grand Canyon, the h ighes t  arch 

dam i n  North America; an in termediate sec t ion  o f  concrete g r a v i t y  
const ruct ion;  and a major e a r t h f i l l ,  r o c k f i l l ,  or concrete arch dam i n  

the  adjacent box canyon. Out le t  valves and an aux i l a ry  sp i l lway  would 

prov ide for water releases. An underground powerhouse, re leas ing  on 

average 94 percent of t o t a l  f lows, would cons is ten t l y  y i e l d  maximum 
energy production. The h igh  degree o f  f low u t i l i z a t i o n  would be made 

poss ib le  by the  S t i k i n e  Z rese rvo i r  which with an opera t iona l  drawdown 
depth of 45 metres would provide l i v e  storage o f  3800 m i l l i o n  cubic  

metres. The r e s e r v o i r  would have a t o t a l  l eng th  o f  103 k i lometres,  an 
average width o f  1.25 k i lometres,  and a maximum surface area of 12 700 

hectares. The r e s e r v o i r  would f l o o d  the  unused B r i t i s h  Columbia Railway 

br idge and f i v e  k i lometres o f  Highway 37, i n c l u d i n g  the Highway 37 br idge 

south of Dease Lake. 

The Tanz i l l a  or S i t e  C P ro jec t  i s  loca ted  40 k i lometres upstream of 
Telegraph Creek a t  the  confluence of the  S t i k i n e  and Tanz i l l a  r i v e r s .  
The p ro jec t  would cons is t  o f  a 190 metre high, concrete arch dam and 
downstream powerhouse, connected by a f i v e  k i lomet re  l ong  power tunnel .  

The Tanz i l l a  rese rvo i r  would be operated on a run-of - the-r iver  bas is  with 

no seasonal drawdowns. The rese rvo i r  would have a surface area of 900 

hectares and an average width o f  0.4 k i lometres and would f lood the lower 

p o r t i o n  o f  the  Grand Canyon t o  the S i t e  Z dam. 

The I s k u t  Canyon p r o j e c t  i s  the l a r g e s t  development on the I s k u t  River ,  

with an i n s t a l l e d  capaci ty  o f  780 megawatts compared t o  155 megawatts a t  
More Creek. A composite dam comprising a c e n t r a l  arch sec t ion  and a 

concrete g r a v i t y  system with e a r t h f i l l  wing dams on each f l ank  would span 
the  I s k u t  Canyon. The powerhouse, loca ted  1.5 k i lometres downstream of 

the dam, would prov ide a h i g h  degree o f  f low u t i l i z a t i o n .  Regulat ion 
would be obtained by a 30 metre rese rvo i r  drawdown depth g i v i n g  800 

m i l l i o n  cubic  metres of l i v e  storage 2nd by c o n t r o l l i n g  flows o f  More 

I 
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Creek . The I s k u t  Canyon r e s e r v o i r  would have a t o t a l  l e n g t h  o f  25 
k i l o m e t r e s  and a maximum s u r f a c e  area o f  3800 hectares. 

The More Creek p r o j e c t  would be l o c a t e d  46 k i l o m e t r e s  upstream o f  I s k u t  
Canyon. Flow r e g u l a t i o n  and power p roduc t ion  from t h e  combined p r o j e c t s  
would be i n c r e a s e d  by d i v e r t i n g  upper F o r r e s t  Kerr Creek i n t o  t he  More 
Creek r e s e r v o i r .  An e a r t h f i l l  dam 37 metres h igh  and 200 metres l o n g  
would be r e q u i r e d  t o  d i v e r t  f lows a c r o s s  t he  low d i v i d e .  With t h i s  
d i v e r s i o n ,  ave rage  f lows a t  More Creek would be i n c r e a s e d  42 p e r c e n t .  
The More Creek r e s e r v o i r  would have a drawdown dep th  o f  40 metres, 1300 

' m i l l i o n  c u b i c  metres o f  l i v e  s t o r a g e ,  a t o t a l  l e n g t h  o f  30 k i l o m e t r e s ,  
and a maximum s u r f a c e  area o f  4100 hectares. 

8.C. Hydro is a l so  i n v e s t i g a t i n g  p o t e n t i a l  t r a n s m i s s i o n  r o u t e s  between 
t h e  S t i k i n e - I s k u t  g e n e r a t i n g  s t a t i o n s  and the  p r o v i n c i a l  e lectr ical  
g r i d .  The r o u t e  favoured would b r i n g  a 500 k i l o v o l t  t r a n s m i s s i o n  system 
a l o n g  Highway 37 through the Kispiox snd  b l k l e y  v a l l e y s  t o  the Telkwa 
s u b s t a t i o n .  An a l t e r n a t e  r o u t e  f o r  a s i n g l e ,  h igh  v o l t a g e  l i n e  down the 
Stewart-Cassiar Highway t o  t h e  Skeena SiJbStatiOn a t  Terrace is a l s o  b e i n g  
cons ide red .  The l a t t e r  connec t ion  would s a f e g u a r d  t h e  Nor thwes t ' s  
electrical  s u p p l y  and cou ld  a l l o w  S t i k i n e  power t o  g e n e r a t e  Alcan ' s  

proposed new aluminum smelter if t h e  Keniano I1 power p r o j e c t  is  s h e l v e d .  

Other a l t e r n a t i v e s  b e i n g  s t u d i e d  combine t r a n s m i s s i o n  l i n e  c o r r i d o r s  f o r  
the S t i k i n e - I s k u t  w i t h  the t i a r d  River  dams. While s e p a r a t e  r o u t e s  are 
most e f f i c i e n t  from a n  e n g i n e e r i n g  s t a n d p o i n t ,  s h a r i n g  t h e  c o r r i d o r  i s  
p r e f e r r e d  economical ly .  The r o u t e s  be ing  cons ide red  i n c l u d e  t h e  
BCR-Oease Lake e x t e n s i o n  r ight-of-way,  t h e  Rocky Mountain Trench, and a 
r o u t e  east  of  t h e  Rockies ( f i g u r e  10). 

2. Engineer ing and Environmental  S t u d i e s  

B .C. Hydro completed e n g i n e e r i n g  f e a s i b i l i t y  s t u d i e s  o f  the proposed 
S t i k i n e - I s k u t  h y d r o e l e c t r i c  p r o j e c t  i n  1980. The t e c h n i c a l  and economic 
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f e a s i b i l i t y  o f  a l l  four  s i t e s  under considerat ion was establ ished. 
Pre l iminary design s tud ies  are now underway. Inves t iga t ions  completed t o  

May 1982 are given i n  tab le  15. The exp lo ra t ion  program along with 

requ i red  access and campsite requirements f o r  the  remainder o f  t he  
pre l im inary  design stage i s  o u t l i n e d  i n  appendix 6 .  The summer program 
for 1982 inc ludes extensive diamond d r i l l i n g  , seismic and survey l i n e s  , 
and rock- tes t ing  i n v o l v i n g  2 camps, 110 men, and 10 he l i cop te r  pads. 

Completion o f  the  Phase 1 pre l im inary  design f o r  the  S t i k i n e  S i t e  Z i s  
t e n t a t i v e l y  scheduled f o r  l a t e  1982. However, w in te r  access road permi ts  

t o  the  s i t e  have been denied by the p r o v i n c i a l  M i n i s t r y  o f  Lands, Parks, 

and Housing pending p u b l i c  hearings ; consequently , the exp lo ra t i on  
program is already behind schedule. 

Pursuant t o  8.C. U t i l i t i e s  Commission requirements, B.C. Hydro i s  a l so  
conducting environmental s tud ies  o f  the  S t i k i n e  Basin. Most f i e l d  work 

for  pre l im inary  environmental impact s tud ies  has been completed and 

severa l  repo r t s  are ava i l ab le  t o  the pub l ic .  Other repo r t s  a re  ' i n  
d r a f t '  and should be ava i l ab le  for review i n  summer 1982. Further  

d e t a i l e d  s tud ies may be c a r r i e d  ou t  where B.C. Hydro deems i t  warranted. 
A l i s t  o f  environmental s tud ies undertaken, the author, and s ta tus  t o  

June 1982 are shown on t a b l e  16. Summaries from the fo l low ing  

pre l im inary  s tud ies are  inc luded i n  appendix 7 :  

a)  Economic Geology 
b )  Mountain Goat Ecology 

c )  
d3 

e )  

f >  F isher ies  (1979) 

Caribou and Snow Depth Survey 
Hydrology, River Regime and Morphology 
Impact o f  Hydroe lec t r i c  Development on 

B i o l o g i c a l  Resources o f  th,e S t i k i n e  Estuary 

B.C. Hydro o r i g i n a l l y  intended t o  compl.ete engineering and environmental 
s tud ies and apply fo r  an Energy P ro jec t  C e r t i f i c a t e  i n  e a r l y  1983. The 

crown corporat ion an t i c ipa ted  the l i c e n s i n g  procedure would take three 
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Table 15. Engineer ing I n v e s t i g a t i o n s  t o  May 1982 

S t i k i n e  S i t e  Z 

- 
- 
- 
- 

39 diamond d r i l l  h o l e s  t o t a l l i n g  6500 m 
3 a u d i t s  t o t a l l i n g  1075 m 
seismic r e f r a c t i o n  and g r a v i t y  su rveys  
auger  h o l e s  and test  p i t s  f o r  materials e x p l o r a t i o n  

Tanz i 11 a 

- 
- 
- 

9 diamond d r i l l  h o l e s  t o t a l l i n g  2550 m 
seismic r e f r a c t i o n ,  g r a v i t y  and a i r b o r n e  magnetic s u r v e y s  
auger  h o l e s  and test p i t s  f o r  materials e x p l o r a t i o n  

I s k u t  Canyon 

- 
- permeab i l i t y  tests 
- seismic r e f r a c t i o n ,  seismic r e f l e c t i o n ,  g r a v i t y  and magnet ic  

30 diamond d r i l l  h o l e s  t o t a l l i n g  3570 m 

surveys  
hand dug t e s t  p i t s  f o r  materials e x p l o r a t i o n  - 

More Creek 

- 
- 

6 diamond d r i l l  h o l e s  t o t a l l i n q i  975 m 
auger  h o l e s  and test p i t s  f o r  materials e x p l o r a t i o n  

(B.C. Hydro, 1982) 
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Table 16. S t i k i n e - I s k u t  H y d r o e l e c t r i c  P r o j e c t  Environmental  S t u d i e s  

Study/Report  Author S t a t u s  

'1980 Economic Geoloqv P.T. McCullough Pub l i shed  
1980 Hydrology, River  Regime 

& Morphology 
Test Reach Morphology 
Sediment Regime 
Temperature Modelling/ 

Climate/Meteorology 
Wild l i fe  S t u d i e s  
Goat Report  
Caribou Survey & Snow Depth 
Caribou Migrat ion 

Rese rvo i r  & Downstream 

Furbea re r  Survey 1980 

Furbea re r  Survey 1981 

Habitat f o r  Wi ld l i fe  
Vegetat ion 
Vege ta t ion /Hab i t a t  Mapping 
Land Systems/Terrain 

A g r i c u l t u r e  
F o r e s t r y  
F o r e s t r y  Addendum 
S t i k i n e  Es tua ry  1979 

S t i k i n e  Es tua ry  1980181 
Fisheries 1979 
Fisheries 1980/81 
Regional Economy & Human 

Communities 

Townsite Report  

Rec rea t ion ,  Tourism & 

L.B. &ivies,B.C. Hydro 
L.B. &ivies ,  B.C. Hydro 
L.B. & iv ie s ,  B.C. Hydro 
Consu1t:ant 

J . H .  Enislie, B.C. Hydro 
D.A. Blood 
B.Foster , Mar Terr 
M. Wyborn 
D. Hatl.er 

D. Penrier , 
McCourt: Management 
D. Penrier , 
McCourt: Management 
W. Gorman, B.C. Hydro 
D. P o l s t e r  , Techman 
W .  Bigcis, Talisman 

P. C h r i s t i e ,  Talisman 
K. Smith, F o r e s t a l  
F o r e s t a l  
K. Hyat:t/A.J. Jo rdan ,  

Beak 
A. J. Jo rdan ,  Beak 
P. McCart, AEL 
P. McCart, AEL 
S. Cons tab le  
(Ben t l ey  ,LeBaron 1 , 

Canadian Resourcecon 
C. Q u a l i f e  e t  a l ,  

B.C. Hvdro 
D. Will.iams, DPA 

Aesthetics C u l t u r a l  H e r i t a g e  & 

C u l t u r a l  H e r i t a g e  & H i s t o r i c  

Land Use P lann ing  

I. Wilson, 

I. Wilson, 
H i s t o r i c  S i tes  1979 Aresc:o 

Si tes  1980/81 Aresc:o 

Pub l i shed  
I n  P r o g r e s s  
In  Draft* 
P ro  posa 1 

s t a g e  
I n  Draft 
I n  P r o g r e s s  
Pub 1 i s  h e  d 
Pub l i shed  
I n  Draft, Data 

Available i n  
P r o g r e s s  Repor t s  

In  D r a f t  

I n  D r a f t  

I n  Draft 
I n  Draft 
I n  Draft 
I n i t i a t e  Study 

S p r i n g  1982 
I n  D r a f t  
I n  D r a f t  (Released) 
I n  Draft 
Pub 1 is hed 

I n  Draft 
I n  D r a f t  (Released) 
I n  D r a f t  
I n  P r o g r e s s  

In  D r a f t  

I n  D r a f t  
In  Draft 

In  Draft 
(Released 1 

I n i t i a t e  Study 
Spr ing  1982 

* "In Draft" i n d i c a t e s  a p r e l i m i n a r y  r e p o r t  has been p repa red  and is 
c u r r e n t l y  under review.  

/ 

( S i n g l e t o n ,  1982 1 
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years. A f u r t h e r  s i x  years f o r  c o n s t r u c t i o n  would b r i n g  the i n - s e r v i c e  
date t o  1992. Recent budget c u t s  and f o r e c a s t  r e v i s i o n s  have set t h i s  
s chedu le  back one year. Other d e l a y s  have been caused by l a n d  u s e  p e r m i t  
r equ i r emen t s  and even f u r t h e r  d e l a y s  may be encountered w i t h  t h e  B.C. 

Utilities Commission l i c e n s i n g  procedure. ,  

3.  Regulatory Requirements 
b 

The r e g u l a t o r y  s t a t u t e s  which are, or cou ld  be, a p p l i c a b l e  t o  the 
a u t h o r i z a t i o n  o f  t h e  S t i k i n e - I s k u t  p r o j e c t  i n c l u d e :  

a )  
b )  Water Act (B.C. -- MOE) 
c )  Environment and Land Use Act (B.C.  -- MOE) 

d )  

Utilities Commission Act (B.C. --- BCUC) 

Her i t age  Conservat ion Act (B.C. -- MOE) 
e )  
f )  

g )  
h 

i) 

F i s h e r i e s  Act (Canada -- DFO) 

Migratory B i r d s  Convention Act (:Canada -- DOE) 

Navigable Waters P r o t e c t i o n  Act (Canada -- MOT) 
I n t e r n a t i o n a l  River  Improvements Act (Canada -- DOE) 

Boundary Waters Trea ty  Act (Canada -- E x t e r n a l  Affairs) 

Administered by the B r i t i s h  Columbia Uti l i t ies  Commission, the Ut.ilities 
Commission Act o f  1980 is designed t o  s t r e a m l i n e  t h e  r e g u l a t o r y  p r o c e s s e s  
su r round ing  approva l  of  major energy p r o j e c t s .  The Act i n t e g r a t e s  energy 
and environmental  assessment  and p rov ides  f o r  d e c i s i o n s  t o  be reached on 
water l i c e n c e s  and p o l l u t i o n  c o n t r o l  permits as par t  o f  a combined review 
procedure.  The Act a lso p rov ides  f o r  p u b l i c  p a r t i c i p a t i o n  i n  d e c i s i o n s  
on energy p r o j e c t s  and p o l i c i e s .  

There are f o u r  phases  i n  t h e  review p rocess  (see f i g u r e  11): 
a )  P r e - a p p l i c a t i o n  
b)  App l i ca t ion  
c 1 D i s p o s i t i o n  
d )  C e r t i f i c a t i o n  
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Figure 11 Energy Project Review Process 
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application 

as appropriate 
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(E .  C. Energy I Mines and Petroleum Resources, 1981 
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B.C. Hydro is c u r r e n t l y  a t  the p r e - a p p l i c a t i o n  s t a g e  which i n c l u d e s  t h e  

p r e p a r a t i o n  o f  b e n e f i t - c o s t  a n a l y s i s ,  p r o j e c t  j u s t i f i c a t i o n ,  s i t e  
a l t e r n a t i v e s ,  e n g i n e e r i n g  and environmental  s t u d i e s ,  compensation and 
m i t i g a t i o n  p r o p o s a l s ,  and mon i to r ing  programs. Once a p p l i c a t i o n  is made, 
t h e  Commision r ev iews  t h e  documents and may h o l d  p u b l i c  h e a r i n g s .  The 
recommended d i s p o s i t i o n  is submi t t ed  t o  p r o v i n c i a l  Cabinet  which t h e n  
o r d e r s  an Energy P r o j e c t  Certificate be g r a n t e d ,  with or w i t h o u t  
c o n d i t i o n s ,  o r  denied.  Cab ine t  may also o r d e r  t h a t  a Water Licence and a 
P o l l u t i o n  Con t ro l  Permit be i s s u e d .  

Once the  Energy P r o j e c t  Certificate is g r a n t e d ,  c o n s t r u c t i o n  may s t a r t .  
Before o p e r a t i o n  commences and i f  the t.erms and c o n d i t i o n s  o f  t h e  Energy 
P r o j e c t  Certificate have been complied 'wi th ,  Cab ine t  w i l l  i s s u e  an Energy 
Opera t i o n  Cer ti f ica te  . 

The Environment and Land Use Act r e q u i r e s  permits fo r  u s e  of crown 
l a n d s .  The Heritage Conservat ion A c t  p r o t e c t s  sites o f  h i s t o r i c a l  
s i g n i f i c a n c e .  C o n s t r a i n t s  t o  h y d r o e l e c t r i c  development are n o t  expec ted  
from either o f  these Acts. 

Federal r e s p o n s i b i l i t i e s  with respect t o  t h e  effects o f  h y d r o e l e c t r i c  
development i n  t h e  S t i k i n e  are met by t h e  Fisheries Act, which p r o t e c t s  
anadromous f i s h  ; t h e  Migratory Birds  Clsnvention Act; and ,  t h e  Navigable 

Waters P r o t e c t i o n  Act, which g u a r a n t e e s  p e r p e t u a l  r i g h t s  t o  n a v i g a t i o n .  
I n  a d d i t i o n ,  t h e  1955 I n t e r n a t i o n a l  River Improvements Act ( I R I A )  

p rov ides  f o r  federal r e g u l a t i o n  o f  t h e  c o n s t r u c t i o n ,  o p e r a t i o n ,  and 
maintenance o f  improvements on i n t e r n a t i o n a l  r i v e r s .  Any proposed 
development i n  Canada which s i g n i f i c a n t l y  a l t e r s  t h e  flows or the u s e ,  
e x i s t i n g  o r  p o t e n t i a l ,  o f  the r i v e r  o u t s i d e  Canada may r e q u i r e  a l i c e n c e  
from DOE under t h i s  Act. Terms and c o n d i t i o n s  o f  t h e  I R I A  are similar t o  
BCUC r equ i r emen t s ,  e x c e p t  the proponent shou ld  have an Energy P r o j e c t  
Certificate b e f o r e  a p p l y i n g  f o r  a n  I R I A  l i c e n c e .  
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Two i n t e r n a t i o n a l  treaties could  be appl ied t o  the S t i k i n e  River:  t h e  
1871 Treaty o f  Washington (or Amity) specifically mentions the S t i k i n e  
and gua ran tees  free nav iga t ion  t o  both LJnited States and Canada; and,  t he  

1909 Boundary Waters Treaty, and s a n c t i o n i n g  l e g i s l a t i o n  t h e  Boundary 
Waters Treaty Act, provide  f o r  t h e  r i g h t  t o  legal redress by t h e  
downstream u s e r  i f  any i n t e r f e r e n c e  w i t h  the r i v e r  i n  Canada r e s u l t s  i n  
i n j u r y  i n  t h e  United States. 
maintenance o f  water l e v e l s  and flows except  by prior agreement,  and 
provides  r ecour se  f o r  d e l e t e r i o u s  water p o l l u t i o n .  Under t h i s  treaty, a n  
I n t e r n a t i o n a l  J o i n t  Commission composed o f  three members from each 
count ry  is empowered to  act  where there is a d i s p u t e  ove r  a c t i o n s  by one 
count ry  which could  affect  i n t e r e s t s  of t h e  o t h e r .  The S t i k i n e - I s k u t  
p r o j e c t  is n o t  expected t o  affect  nav iga t ion  adverse ly .  However, 
i n t e r n a t i o n a l  d i s c u s s i o n s  may be r equ i r ed  r ega rd ing  changes i n  water 
flows and l e v e l s  and accompanying downstream effects. 

The Trea ty  gua ran tees  e x i s t i n g  nav iga t ion  

4 .  Federal Government and P u b l i c  Involvement 

Federal Government Involvement 

The federal government has e x c l u s i v e  l e g i s l a t i v e  powers over  nav iga t ion ,  
anadromous fisheries, and migra tory  b i r d s ,  as well as legis la t ive 
j u r i s d i c t i o n  over  developments a f f e c t i n g  boundary and t ransboundary 
waters. The s t a t u t e s  which en fo rce  these mandates have been o u t l i n e d  i n  
t h e  prev ious  s e c t i o n .  To ensu re  t h a t  federal r e s p o n s i b i l i t i e s  w i t h  

respect to  t h e  effects o f  t h e  proposed S t ik ine - I sku t  h y d r o e l e c t r i c  
p r o j e c t  are met, s e v e r a l  federal departments  have commenced research 
programs i n  t h e i r  areas of i n t e r e s t .  

S ince  o f f i c i a l s  from t h e  Department o f  t h e  Environment (DOE) w i l l  l i k e l y  
review B.C. Hydro I s  a p p l i c a t i o n  cinder the I n t e r n a t i o n a l  River  
Improvements Act and t h e  Boundary Waters Treaty Act, s e v e r a l  
water-related s t u d i e s  are underway. 



- 56 - 
~1 
I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
1 
1 

In l and  Waters D i r e c t o r a t e  ( I W D )  is c o l l e c t i n g  water q u a l i t y  and q u a n t i t y  
in fo rma t ion  t o  de t e rmine  t h e  p o t e n t i a l  t ransboundary effects o f  
h y d r o e l e t r i c  development. The D i r e c t o r a t e  is a l s o  c a r r y i n g  o u t  a 
sediment  sampling program t o  a n a l y z e  the r o l e  e x i s t i n g  sediment  l o a d s  
have on the b i o l o g i c a l  p r o d u c t i v i t y  o f  t h e  e s t u a r y .  Snow and ice 
s t u d i e s ,  conducted by the Na t iona l  Hydrology Research I n s t i t u t e  of  IWD, 
i n c l u d e  a g l a c i e r  i n v e n t o r y  o f  t he  S t i k i n e  River  Basin and a n  a n a l y s i s  o f  
peak discharges from glacier-dammed lakes  i n  t h e  Basin.  

A federal i n t e r d e p a r t m e n t a l  task f o r c e ,  chaired by t h e  Department o f  
Fisheries and Oceans (DFO) wi th  DOE r e p r e s e n t a t i v e s  from Atmospheric 
Environment S e r v i c e ,  Canadian Wildli.fe S e r v i c e ,  and I n l a n d  Waters 
D i r e c t o r a t e ,  has been e s t ab l i shed .  The task f o r c e  will safeguard federal 
environmental  i n t e r e s t s  by p r o v i d i n g  a d v i c e  t o  B.C. Hydro, r ev iewing  
s t u d y  p r o g r e s s ,  and e v a l u a t i n g  completed impact a s ses smen t  r e p o r t s .  OF0 

is  a l s o  o p e r a t i n g  c o u n t i n g  f e n c e s  a t  l 'ahl tan Lake and conduc t ing  aer ia l  
spawning su rveys .  These programs, while  p a r t  o f  DFO's normal f u n c t i o n s ,  
have r e c e i v e d  a h i g h e r  p r i o r i t y  s i n c e  B.C. Hydro's p roposa l  t o  dam t h e  

r i v e r s  ( M i l l i g a n ,  1982). 

A "Cooperative Inforniat ion Exchange Agreement between t h e  P rov ince  o f  
B r i t i s h  Columbia and the State o f  Alaska" was s i g n e d  by t h e  premier  o f  
B r i t i s h  Columbia and t h e  governor olf Alaska on May 3 ,  1982. The 
Agreement p r o v i d e s  f o r  t h e  d i s s e m i n a t i o n  o f  data i n  each c o u n t r y  and 
e n s u r e s  f u l l  exchange of a l l  i n fo rma t ion  r e g a r d i n g  t h e  p o t e n t i a l  impac t s  
o f  t h e  S t i k i n e - I s k u t  h y d r o e l e c t r i c  p r o j e c t .  P a r t i c i p a t i n g  governments 
and a g e n c i e s  are i d e n t i f i e d  a s  fol lows:  

a )  Government o f  B r i t i s h  Colurnbia 
b )  State o f  Alaska 
c )  B.C. Hydro I 

d )  

e )  
f U.S. Department o f  A g r i c u l t u r e  
g )  U.S. Department o f  I n t e r i o r  

Department o f  Fisheries & Oceans (Canada) 
Department o f  t h e  Environment (Canada) 

I 
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h)  U.S. Department o f  Commerce 
i) U.S. Environmental Pro tec t ion  Agenc! 

The Agreement w i l l  be administered by the  "St ik ine- Iskut  Rivers 
Information Exchange Committee" cons is t ing  o f  three representat ives each 

from B r i t i s h  Columbia and Alaska. ,The Committee w i l l  ensure t h e  
f u l f i l l m e n t  o f  the  purpose o f  the  Agreement by exchanging in fo rmat ion  on 

a t  l e a s t  a qua r te r l y  basis, preparing annual repor ts ,  and v e r i f y i n g  
cooperation and in fo rmat ion  r e c e i p t  from p a r t i c i p a t i n g  agencies. The 

Agreement is n o t  l e g a l l y  b ind ing  on the Governments o f  Canada or t he  
Uni tes States and i s  subject  t o  normal p rov is ions  o f  c o n f i d e n t i a l i t y .  

Pub l ic  Involvement 

The c a t a l y s t  f o r  pu'blic i n t e r e s t  i n  the  St ik ine- Isku t  p r o j e c t  was a 

S ie r ra  Club workshop h e l d  i n  Vancouver i n  January 1980. The three-day 
workshop l a i d  the groundwork f o r  p u b l i c  oppos i t ion  t o  the dams. Various 

environmental groups and concerned c i t i z e n s  u n i t e d  t o  form the "Friends 
o f  t he  St ik ine" .  This soc ie ty  i s  I'dedicated t o  the preservat ion o f  t he  

S t i k i n e  i n  i t s  n a t u r a l  s ta te ,  and t o  enhancing p u b l i c  awareness o f  t he  

advantages o f  doing so" (FOS, 1981). Friends o f  the  S t i k i n e  has 

published newslet ters ,  w r i t t e n  magazine and newspaper a r t i c l e s ,  presented 

f i l m  and s l i d e  shows, and corresponded with government agencies. 

Since 1980 over t h i r t y  organizations trave expressed concern over the  

fu tu re  of the  Basin; some o f  these include: 

a) Anglican Church o f  Canada 
b)  Associat ion o f  United Tahltans 

c )  Canadian Native Federation 
d) I s k u t  Band Council 

e) Petersburg (Alaska) Chamber o f  Commerce 

Regional D i s t r i c t  o f  K i t imat  -S t ik ine  (Board) 

g) 
h )  

Residents f o r  a Free-flowing S t i k i n e  

S ie r ra  Club o f  Western Canada 
i) Skeena Pro tec t ion  Counci l  
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j) Southeast Alaska Conservation Council 
k) Steelhead Society of British Columbia 
1) Stikine Action Committee (residents of Petersburg and 

Wrangell , Alaska) 
m )  Telkwa Foundation 
n >  United States Sierra Club 
0) Wrangell Chamber o f  Commerce 

Local residents are  also concerned. RlJnning on an anti-dam t icke t ,  Joe 
Murphy was elected to  t h e  Board of the Kitimat-Stikine Regional Distr ic t  
i n  an overwhelming victory (FOS, 1982). 

The Association of  United Tahltans have in i t ia ted  their  own environmental 
s t u d i e s .  They have completed "The S t i k i n e  R i v e r  Bas in  Ana lys i s "  which 

o u t l i n e s  a 3.5 year, $7 m i l l i o n  s t u d y  t o  inventory  and analyse t h e  

resources of the Basin. The Tahltans c:laim sovereign r i g h t s  to  the Basin 
and w i l l  oppose the hydroelectric project u n t i l  Indian land claims are  
set t led.  

The United States has established a task force of federal and s t a t e  
environmental agencies to  s t u d y  issues re la t ing to  t h e  Stikine-Iskut 
hydroelectric proposal (Wilson, 1982). The task force, headed by the U.S. 

Forest Service, has a l lo t ted  over $500,000 i n  the 1983 tentative budget 
for f ie ld  studies on the lower Stikine. The Governments of Alaska and 
the United States are also parties t o  and participating agencies of t h e  
Cooperative Information Exchange Agreement outlined ea r l i e r .  

Public opposition was instrumental i n  the rejection of a B.C. Hydro 
application to construct a winter access road to S i te  Z. The provincial 
Lands Branch denied the request on the basis of: 

a )  Public opposition 
b )  Availability of  al ternative access 
c )  
d )  

Damage to  sensit ive alpine tundra 
Inabili ty to  r e s t r i c t  access by other uses 

The Lands Branch stated that B.C. Hydro could reapply for  the access 1 
I 
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p e r m i t  a f te r  p u b l i c  h e a r i n g s  were h e l d  i n  t h e  l o c a l  communities. B.C. 
Hydro h e l d  t h e  h e a r i n g s  i n  February 1982 and r e a p p l i e d  f o r  a p p r o v a l  i n  
March. The pe rmi t  had not been g r a n t e d  by June 1982. 

P u b l i c  conce rns  re la ted t o  t he  S t i k i n e - I s k u t  dams are o u t l i n e d  i n  
appendix 8. A summary o f  p o t e n t i a l  environmental  impacts  as s ta ted by 
8.C. Hydro i n  t h e  1980 P r o q r e s s  Report  on F e a s i b i l i t y  S t u d i e s  is also 
i n c l u d e d  i n  appendix 8. It is e v i d e n t  from t h i s  data tha t  p u b l i c  
conce rns  w i t h  r e s p e c t  t o  t h e  h y d r o e l e c t r i c  p r o j e c t  have a wider s c o p e  
t h a n  the p r o v i n c i a l  Energy P r o j e c t  Review P r o c e s s  is l e g i s l a t e d  t o  
address. 
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B. Mini13 
7 

P r e d i c t i n g  t h e  mine ra l  p o t e n t i a l  o f  a n  area is d i f f i c u l t .  New 
e x p l o r a t i o n s ,  new d i s c o v e r i e s ,  and changes i n  p r i c e s  dramatically 
i n f l u e n c e  the  economic f e a s i b i l i t y  o f  deve lop ing  a mine ra l  d e p o s i t .  
Gene ra l ly  t h e n ,  areas i n  t h e  Basin o f  r e l a t i v e l y ,  low mine ra l  p o t e n t i a l  
i n c l u d e  S p a t s i z i  P l a t e a u ,  Klappan River s u b - b a s i n ,  and Level Mountain 
Range. Upstream o f  Glenora much o f  the remaining area is o f  moderate 
p o t e n t i a l ,  while the Coast Mountains:, downstream o f  Glenora,  are o f  ~ 

c o n s i d e r a b l y  h i g h e r  p o t e n t i a l  (Barry and Freyman, 1970). Copper and i r o n  
d e p o s i t s  are among t h e  l a r g e s t  i n  no r thwes te rn  B r i t i s h  Columbia. 
Molybdenum, n i c k e l ,  a s b e s t o s ,  g o l d ,  and s i l v e r  are a l s o  found i n  t h e  
Basin. 

The S t i k i n e  River  Basin has had c o n s i d e r a b l e  m i n e r a l - r e l a t e d  a c t i v i t y  
s i n c e  the d i s c o v e r y  o f  p l a c e r  go ld  on its r i v e r  bars i n  1861. S i n c e  t h e  

i n t r o d u c t i o n  o f  h e l i c o p t e r s  i n  the early 19501s, e x p l o r a t i o n  has 
i n t e n s i f i e d  with t h e  main emphasis on l a r g e  tonnage ,  r e l a t i v e l y  low-grade 
copper and molybdenum d e p o s i t s .  While there are p r e s e n t l y  no producing 
mines i n  the Bas in ,  many p r o s p e c t s  have been d i scove red .  Two are 
promising: S t i k i n e  Copper and Schaft Creek, t h e  l a t t e r  c o n t a i n i n g  
s i g n i f i c a n t  amounts o f  molybdenum i n  a d d i t i o n  t o  copper .  Low, u n s t a b l e  
copper  p r i c e s  and high development c o s t s  are h i n d e r i n g  t h e  development of 
either p r o s p e c t .  Mining p r o p e r t i e s  are shown on f i g u r e  12. 

S t i k i n e  Copper 

S t i k i n e  Copper is a l a r g e ,  high-grade copper  d e p o s i t  l o c a t e d  16 
k i l o m e t r e s  east o f  the S t i k i n e  River  i n  the Coast  Mountains. The 
p r o p e r t y  is  managed by Hudson Bay Minirig and Smel t ing  Co. Ltd. ,  a South 
Afr ican firm, b u t  t h e  m a j o r i t y  s h a r e h o l d e r  is Kennco Co., an American 
firm, w i t h  Cominco of  Canada h o l d i n g  a m i n o r i t y  i n t e r e s t .  

Copper was first d i s c o v e r e d  i n  1955 ;and e x p l o r a t i o n  s tar ted i n  1960. 
Pub l i shed  r e s e r v e s  estimate 59 m i l l i o n  t o n s  o f  1.2 p e r c e n t  copper i n  the 
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southern zone and 79 m i l l i o n  tons of 1.0 percent copper i n  the nor thern  
zone. I n  add i t ion ,  precious metal content i s  estimated a t  0.015 

ounces o f  go ld  and 0.3 ounces o f  s i l v e r  per ton  (Green, 1980). S t i k i n e  

Copper i s  one o f  t he  l a r g e s t  known p o t e n t i a l  copper ore deposits i n  

Western Canada. I t  has the grade and proven tonnage t o  supply a l a r g e  

mine for 15 years. 

Access i s  a major cons t ra in t  t o  development o f  th is  proper ty .  A t  present 

the s i t e  i s  accessible on ly  by ail: or  on foot. Future access 
a l te rna t i ves  inc lude:  

a) 

b )  
c >  a 32 k i lomet re  tunnel  east i:o Mess Creek 

a road down Galore Creek and Scud River t o  the S t i k i n e  River  
a 13 k i lomet re  tunne l  west 1:o the  S t i k i n e  

A l l  a l t e rna t i ves  are cos t l y .  I n  1977, the  Mess Creek tunne l  was t h e  
prefer red opt ion.  Mess Creek Valley o f f e r s  a favourable townsi te  

loca t ion ,  i n f r a s t r u c t u r e  shar ing with other  mining i n t e r e s t s ,  and greater  
use of e x i s t i n g  t ranspor ta t ion  f a c i l i t e s .  However, recent  s tud ies have 

ind ica ted  ser ious problems with tunne l  cons t ruc t ion  and maintenance. 

Kennco Co. i s  now favour ing the  f i r s t  a l t e r n a t i v e  with a connecting road 

e i t h e r  t o  Alaska along the  southern shore o f  the  S t i k i n e  or  up the I s k u t  
River  t o  the  Stewart-Cassiar Highway (Stevenson, 1982). 

Energy supply a l so  poses a development cons t ra in t .  The mine is  expected 

t o  process 30 000 tonnes per day and have a power requirement of 

approximately 48 megawatts (Patterson, 1981). Connection t o  the B.C. 
Hydro e l e c t r i c a l  or n a t u r a l  gas g r i d  a t  Terrace would have p r o h i b i t i v e l y  

h igh  c a p i t a l  costs; a thermal p l a n t  burn ing coa l  or o i l  would have h i g h  
operat ing costs. A hyd roe lec t r i c  f a c f i l i t y  a t  More Creek i s  a feas ib le  

l I n  both cases the  c u t - o f f  grade wa:s se t  a t  0.6 percent copper. A t  
a c u t - o f f  grade o f  0.4 percent, minable reserves are estimated a t  180 
m i l l i o n  tons (M in i s t r y  o f  Economic Development, 1977) . 
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a l te rna t i ve ,  b u t  would generate excessive power. B.C. Hydro i s  hoping t o  

develop t h i s  s i t e  as p a r t  o f  the St ik ine- Isku t  P ro jec t  bu t  cur ren t  plans 

are t o  export power generated a t  More Creek t o  southern B.C.. However, 

Kennco i s  conf ident  t h a t  a d i r e c t  Link-up t o  an I s k u t  or  S t i k i n e  

generating s t a t i o n  i s  poss ib le  (Stevenson, 1982) . 

D i f f i c u l t  access, energy supply, unstable metal pr ices,  and marketing 
problems are  h inder ing  the development of' t h i s  high-grade copper deposit.  

Schaft Creek 

The Schaft Creek deposit,  managed by Teck Corporation, i s  loca ted  64 

k i lometres south o f  Telegraph Creek snd 32 k i lometres nor theast  o f  

S t i k i n e  Copper. e To ta l  reserve f igures  d i f f e r  according t o  the source. 
Teck Corporation I s  l a t e s t  f igures  i n d i c a t e  approximately one b i l l i o n  

minable tons o f  ore grading 0.3 percent copper and 0.034 percent 
molybdenite, w i t h  0.004 ounces per ton  o f  go ld  and 0.035 ounces per ton  
o f  s i l v e r  (Bi lheimer , 1982). 

As with S t i k i n e  Copper the  major cons t ra in ts  t o  development a re  energy 

supply and access. Schaft Creek is expected t o  process 50 000 tonnes per  

day and would requ i re  approximately 80 megawatts o f  power (Patterson, 

1981). Several power opt ions have been o u t l i n e d  i n  the S t i k i n e  Copper 
discussion. The More Creek hydro p r o j e c t  alone would n o t  be l a rge  enough 

t o  supply both mines. Teck Corporation i s  u rg ing  B.C. Hydro t o  prov ide 

power from the  St ik ine- Isku t  Pro jec t  t o  the  reg ion  (Hunter, 1982). 
Add i t iona l l y ,  Teck is consider ing hooking up t o  the  n a t u r a l  gas g r i d  a t  

Terrace (Bi lheimer , 1982) . 

The l i k e l i e s t  access would be a road through Mess Creek and More Creek t o  

the  Stewart-Cassiar Highway. Other a l t e r n a t i v e s  are e i t h e r  too l ong  o r  
requ i re  road cons t ruc t ion  through Mount Edziza Park -- a rou te  opposed by 

environmental ists (Marty Loken ed., 1979). 
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Due t o  easier access, development of  the low-grade Schaft Creek deposi t  

i s  feasible a t  lower copper pr ices than development o f  the high-grade 

S t i k i n e  Copper property. Schaft Creek could be brought i n t o  p r o f i t a b l e  

production for $600 m i l l i o n  and a copiper p r i c e  per pound o f  $1.25 t o  

$1.75 (Bi lheimer, 1982). Copper p r i ces  have ranged between $.60 and $.70 

per pound t o  date i n  1982. 

There would be advantages t o  S t i k i n e  Copper and Schaft Creek shar ing 

costs and bene f i t s  of  i n f ras t ruc tu re .  Townsite and t ranspor ta t i on  
sharing now seem u n l i k e l y  since S t i k i n e  Copper has apparently abandoned 

the Mess Creek tunnel  a l t e rna t i ve .  However, power sharing i s  s t i l l  a 

p o s s i b i l i t y .  Discussions between the two mining i n t e r e s t s  are ongoing 

and i t  i s  possible t h a t  the two developments could proceed simultaneously. 

Red-Chris Group 

Red-Chris i s  a j o i n t  venture i n  which Texasgulf Canada Ltd. holds 

ma jo r i t y  i n t e r e s t  and S i l v e r  Standard Mines Ltd. and Norcen Energy 

Resources Ltd. are m i n o r i t y  shareholders. Two deposits nearby, Groat 

Creek and Rose, are 100 percent Texasgulf owned. The ccpper-gold 

porphyry proper t ies are located approximately 24 ki lometres east o f  the 
Stewart-Cassiar Highway a t  Eddontenajon Lake. Explorat ion work was 

undertaken i n  1981 t o  re-evaluate publi.shed reserves o f  38 m i l l i o n  tons 

grading 0.59 percent copper (Patterson, 1981). 

Access i s  no t  a problem f o r  these proper t ies as the deposits are j u s t  o f f  

a connector road between the Stewart-Cassiar Highway and the B.C.R. 

right-of-way. Energy supply remains a major const ra in t .  Demand i s  

estimated a t  4.5-15 megawatts. 
. *. 

The Red-Chris Group i s  an i n t e r e s t i n g  prospect because o f  i t s  p o t e n t i a l  

f o r  r e l a t i v e l y  high-grade ore; however, more explorat ion i s  necessary t o  
determine p r o j e c t  f e a s i b i l i t y .  
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Once access is completed t o  t h e  S t i k i n e  Copper area, other  p r o p e r t i e s  i n  
t h e  area could  assume g r e a t e r  importance. The Copper Canyon proper ty  , 
owned by Racicot Syndica te  ( S i l v e r  Standard, Teck, and Brameda) is e i g h t  
k i lome t re s  east  of  t h e  Stewart-Cassiar Highway. Reserves  are estimated 
a t  100 m i l l i o n  t o n s  o f  o r e  grad ing  one pe rcen t  copper  (Min. o f  Ec. Dev., 
1977). S t i k i n e  North and S t i k i n e  East, two copper  deposits owned by 
S i l v e r  S tandard ,  Pmerican Smelt ing and Ref inery  Co., and Scurry Rainbow 
O i l  Ltd. are also nearby.  Reserves are unknown. 

If Schaft Creek goes i n t o  product ion ,  two o t h e r  d e p o s i t s  may become 
v iab le :  May, owned b<y Utah Mines L t d . ,  approximately e i g h t  k i l o m e t r e s  
southeast  of  Schaft Creek property;  and, Bam, h e l d  by Phelps Dodge Corp. 
of Canada Ltd. ,  l o c a t e d  t e n  k i lome t re s  s o u t h e a s t  o f  Schaft Creek. 

P rospec t s  i n  t h e  I s k u t  River  area inc lude :  Nickel Mountain, a n i c k e l  and 
copper deposit  l o c a t e d  72 k i lome t re s  SOiJthWeSt o f  Stewart-Cassiar Highway 
a t  Bob Quinn Lake and owned by Silver Standard  Mines; and, Bron and I n e l  
p rospec t s  l o c a t e d  sou th  of t h e  I s k u t  River and owned by T e x a s g d f .  
F i n a l l y ,  Consol idated Silver Ridge Mine!; Ltd.  is  c a r r y i n g  o u t  e x p l o r a t i o n  
a c t i v i t y  a t  t h e  Red Dog gold  p rospec t  east  of  M t .  Edziza Park. Reserves  
have been estimated a t  1.55 m i l l i o n  t o n s  a t  0.041 ounces o f  gold per ton  
(Min. \of  Ec. Dev., 1977). 

Coal 

One n o t a b l e  c o a l  deposit has been i d e n t i f i e d  n e a r  t h e  S t i k i n e  Basin. The 
Groundhog coalfield,  approximately 260 squa re  k i lome t re s  ,in area, is 
l o c a t e d  i n  t h e  Skeena Mountains s t r a d d l i n g  t h e  headwaters o f  t h e  S t i k i n e ,  
S p a t s i z i ,  and Skeena rivers. The d e p o s i t  is largely thermal-grade 
a n t h r a c i t e ,  low v o l a t i l e ,  high ash, and non-coking. Reserves  have n o t  
been proper ly  established, bu t  t h e  1946 Report o f  t h e  Royal Commission on 
Coal estimates 900 m i l l i o n  tons  o f  p o s s i b l e  coal (Min. o f  Ec. Dev., 1977) 

- 
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Over the  years, many minera l  r i g h t  l i cences  have been taken and lapsed. 
Current ho lders are: Groundhog Coal Ltd., a consortium ho ld ing  th ree  

coa l  l i cences  cover ing 777 hectares ; Gulf Canada Resources Inc. ; .$.Imperial 

Metals and Power Ltd.; and Lloyd G. Scott.  Gulf Canada and Imper ia l  

Metals c a r r i e d  o u t  exp lo ra t ion  i n  1.981. Gulf Canada i s  c u r r e n t l y  
undertaking a p re l im inary  f e a s i b i l i t y  study for a coa l  mining f a c i l i t y  
near the  Klappan River .  

I n  1970, Placer Development concluded t h a t  Groundhog may never be a major 

c o a l f i e l d ,  b u t  could prov ide f u e l  f o r  a l a r g e  power p l a n t  i n  the  reg ion  

(Min. o f  Ec. Dev., 1977). Due t o  present market condi t ions,  opera t ing  

costs  o f  thermal p lan ts  a re  considered too h igh  t o  be an economic power 

a l t e r n a t i v e  for the  Basin's p o t e n t i a l  copper producing areas. 
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1 C. Fisheries - 

Canadian commercial h a r v e s t  o f  S t i k i n e  River salmon began i n  1975. A 

l imi t ed  market e x i s t e d  i n  Telegraph Creek and a l l  f i s h i n g  e f f o r t  was 
c o n c e n t r a t e d  around t h i s  remote community. While a l a r g e  number of  l o c a l  
r e s i d e n t s  h e l d  commercial f i s h i n g  l i c e n c e s ,  catches were mostly used f o r  
domest ic  purposes .  

I n  1979 f i s h i n g  e f f o r t  s h i f t e d  t o  t he  lower S t i k i n e  when B.C. Packers 
i n t r o d u c e d  a b r i n e  b a r g e  r e f r i g e r a t i o n  u n i t  n e a r  the S t i k i n e  and I s k u t  
conf luence .  From the b a r g e ,  f i s h  were flown t o  p r o c e s s i n g  f ac i l i t i e s  i n  
P r i n c e  Rupert .  The o r g a n i s e d  market ing system r e s u l t e d  i n  a n  i n c r e a s e d  
catch f o r  a l l  species o v e r  p rev ious  years wi th  an estimated landed v a l u e  
o f  $166,914. 

I n  1980 two d i s t i n c t  fisheries were established on the upper and lower 
s e c t i o n s  o f  the r i v e r .  The upper fishery, l o c a t e d  on t h e  S t i k i n e  from 
the conf luence  o f  the Porcupine River  t o  t h e  conf luence  o f  t h e  Tah l t an  
R ive r ,  c o n c e n t r a t e d  on sockeye and chinook salmon bound f o r  t h e  Tah l t an  
River  system. This fishery was established t o  sa t i s fy  l o c a l  markets i n  
Cassiar and Dease Lake, B.C.. Five  l i c e n c e d  i n d i v i d u a l s  participated i n  
the f i shery  which o p e r a t e d  on a one day a week basis from June t o  
October.  The lower f i s h e r y  was l o c a t e d  on the S t i k i n e  between the 
i n t e r n a t i o n a l  boundary and the Porcupine River, and on t h e  lower t e n  
k i l o m e t r e s  o f  t he  I s k u t  River .  This  f i s h e r y  t a r g e t e d  mainly on sockeye  
and coho salmon, some pink and chum salmon and steelhead t r o u t  were a l s o  
t aken .  Twenty-six l i c e n c e d  i n d i v i d u a l s  participated i n  t h e  f i shery  which 

o p e r a t e d  two t o  three days a week from June t o  October.  B.C. Packers 
a g a i n  provided h a n d l i n g  faci l i t ies  d u r i n g  the 1980 season .  The estimated 
l anded  v a l u e  o f  the catch was $250,000. 

I n  1981 t h e  upper and lower f isheries con t inued .  The upper f ishery was 

lThe  material f o r  t h i s  s e c t i o n  was o b t a i n e d  from DFO Whitehorse 
excep t  where o t h e r w i s e  noted.  
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again limited t o  f ive Lcenced i n d i v  3uals and f i s h i n g  was permitted one 
day a week from June to  September. The lower fishery operated w i t h  

similar boundaries as i n  1980. Weekly open periods varied from one t o  
f ive days depending on run  strength. Twenty-three of twenty-seven 
licenced permit holders participated i n  the lower fishery i n  1981. 

Two new marketing systems were i n  service on t h e  lower Stikine i n  1981. 
A cooperative of ten Stikine fishermen, Great Glacier Salmon, constructed 
a f i s h  processing plant on the Stikine approximately 1.6 km below the 
Stikine-Iskut confluence. The processing f a c i l i t i e s  included a cleaning 
and grading room, glazing room, and storage locker room. F i s h  were 
barged to  Wrangell, Alaska i n  reefer units which were then transferred t o  
Prince Rupert  by ferry. Great Glacier Salmon also purchased salmon from 
fishermen who elected not to  join the cooperative. 

The competing market system involved a freezer packer which was located 
0.8 km above the Stikine-Iskut conflulence. Two fishermen converted a 
fireboat t o  a freezer packer. F i s h  were gutted and frozen on board the 
vessel, and when a suff ic ient  load was accumulated it was taken t o  
f a c i l i t i e s  i n  Prince Rupert or Vanclouver. In  addition to  the two 
principal owners, three other fishermen delivered to  the freezer packer 
on a permanent basis. 

Both processing f a c i l i t i e s  appear to  have lowered the h i g h  operating 
costs that  made 8. C. Packers b r i n e  barge-air transport system 
uneconomical. B.C. Packers d i d  not operate on t h e  Stikine i n  1981. 

Table 17 summarizes t h e  t o t a l  commercial and food harvests from 
1971-1981. The 1981 sockeye, p i n k ,  and chum catch was the highest 
recorded i n  the three year period. DFO is attempting to  l i m i t  the 
harvest of coho and chinook salmon for conservation measures. In  1981 
the coho season was closed early and the chinook season was opened l a t e  
w i t h  a mesh-size rest r ic t ion i n  effect  u n t i l  J u l y  27. 



I i  

I 
I 
I 
I 
I 
I 
I 
I 
I- 
1 
I 
I 
1 
1 
I 
I 
I 
I 

- 69 - 

a 

* * *  

=r rt 4 2 F: s 

E3 3 ' 
-4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 

- 70 - 

I n  g e n e r a l ,  t h e  q u a l i t y  o f  S t i k i n e  salmon is q u i t e  h igh .  Sockeye, 
ch inook,  coho, and steelhead are g e n e r a l l y  o f  h i g h e r  q u a l i t y  t h a n  are 
pink and chum salmon. The poor q u a l i t y  o f  t h e  p ink  and chum is due t o  
t h e  presence  o f  local spawning areas which occur  between t h e  

i n t e r n a t i o n a l  border and t h e  I s k u t  River .  Although o t h e r  species are 
u s u a l l y  i n  e x c e l l e n t  shape ,  many have water s t a i n s  that  r e s u l t  from their 

freshwater r e s idency .  These water s ta . ins  reduce  many f i s h  from e x p o r t  
q u a l i t y  t o  number one domest ic  q u a l i t y .  

F i s h i n g  Methods 

F i s h i n g  methods i n v o l v e  t h e  u s e  o f  g i l l n e t s .  I n  t he  upper f i s h e r y  t h e  

l e n g t h  o f  t h e  g i l l n e t  is restricted t o  12 metres. A log-boom i s  
p o s i t i o n e d  pe rpend icu la r  t o  t h e  r i v e r  and t h e  n e t  is s t r u n g  o u t  t o  t h e  

log-boom w i t h  a rope-pul ley  system. I n  t he  lower f i s h e r y ,  each pe rmi t  
h o l d e r  is al lowed one 137 metre l o n g  g i l l n e t .  These n e t s  are u s u a l l y  set 
i n  back eddies or  o f f  p o i n t s .  There is i n c r e a s e d  i n t e r e s t  i n  t he  u s e  o f  
o t h e r  f i s h i n g  methods such a s  fish-wheels and d r i f t  g i l l n e t s  and these 
may be used i n  f u t u r e  seasons .  

F i s h i n g  year  is o f t e n  des t royed  and f i s h i n g  periods d i s r u p t e d  by flood 
c o n d i t i o n s .  Severe  f l u c t u a t i o n s  i n  water l e v e l s  r e s u l t  from g l a c i e r  melt 
d u r i n g  p e r i o d s  of  prolonged s u n s h i n e ,  release o f  g l a c i e r  impounded water, 
and heavy r a i n f a l l  i n  c o a s t a l  mountains  which r e s u l t s  i n  i n c r e a s e d  flow 
from t r i b u t a r i e s  such a s  t h e  Scud, Porcupine ,  and I s k u t  R ive r s .  A 
fish-wheel t a g g i n g  s t u d y ,  conducted by OF0 on t h e  lower r i v e r  i n  1981, 
demonstrated t h a t  salmon mig ra t ion  is u s u a l l y  de layed  d u r i n g  peak f lood  
pe r iods .  As a r e s u l t  o f  t h i s  s t u d y ,  DF-0 i n t e n d s  t o  keep f i s h i n g  period 
r e s t r i c t i o n s  f l e x i b l e  t o  conform with f avourab le  water c o n d i t i o n s  and 
maximum run  s t r e n g t h .  
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Native Food Fishery 

The Tahltan Indians have historically fished the Stikine and Tahltan 
Rivers. Their present f i s h i n g  area extends from Telegraph Creek t o  a 
point approximately 16 km downstream. The highest concentration of nets 
is found a t  the Stikine-Tahltan confluence where the log-boom structures 
previously described are used. 

Food f i s h i n g  is permitted seven days a week. Pne numbers of licences 
issued i n  recent years are  as follows: 1979, 60 licences; 1980, 36 

licences; and, 1981, 47 licences. The native fishery concentrates on 
sockeye and chinook salmon, chum and coho are also taken. Table 17 
indicates catch s ize  f o r  the native fishery f rom 1971-1981. 

Alaskan Commercia.1 Fisheries 

Alaskan commercial fishing o f  Stikine salmon has occurred since 1895. 
Alaskan catches a re  mainly made i n  two s t a t i s t i c a l  catch areas: Area 108 
is  located adjacent to  the mouth o f  the Stikine and Area 106 i s  located 
further out i n  the coastal archipelago. Tables 18 and 19 summarize the 
catches i n  these areas from 1951-1981. The Alaskan annual catches 
averages over 500 000 kilograms and is  valued over one million dollars.  
Stikine River coho and chinook salmon 3re heavily fished i n  the Alaskan 
t r o l l  fishery. While the information base on t h i s  fishery is poor, 
harvest ra tes  i n  the 70-90 percent range are thought to be responsible 
for the current low stock levels. DFO is currently involved i n  
international negotiations which could divide the Yota l  allowable catch" 
of  Stikine salmon between Canada and t h e  United States. 

A shel l f ish fishery for crabs (Dungeness, King, and Tanner) and shrimps 
(three species) occurs i n  areas near the river mouth w i t h  annual catches 
i n  recent years averaging over 23 000 kilograms of crabs and over 46 000 
kilograms o f  shrimps. Prawns are f i s h e d  i n  adjacent bays and a t  l ea s t  
three species o f  clams are present. In  addition, groundf ish ,  mainly 
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Table 18. A.laskan Salmon Harvest, Area 108, 1951-1981 
(Number o f  F i s h )  

YEAR SOCKEYE CHUM P I N K  COHO CHINOOK 

1951 21527 11382 60944 78696 5162 
1952 
1953 . 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

(DFO, 1982) 

22831 
29214 
26896 
11287 
121 76 
21083 
22320 
19910 
13635 
21557 
27514 
9995 

20299 
21419 
36710 
29226 
14594 
19211 
151120 
18143 
51734 
21373 

2'428 
0 

18 
48374 

56 
2158 

14.053 
8672 

17902 
34602 
38898 
11617 
29086 
23931 
23443 
6553 
8189 

12535 
20290 
11155 
10771 
2480 

17730 
5955 

14537 
2318 

12305 
4665 

17363 
6674 
2107 

1 
124 

4236 
1001 
1064 
6910 
3563 

5579 
7687 

19376 
17287 

4733 
4042 

15617 
34962 

5584 
52295 
36325 
10340 

114555 
4729 

61908 
4713 

91028 
11910 
20523 
21806 
17153 
6581 
4188 

0 
722 

16253 
1157 

13440 
7224 
1440 

47054 
53187 
70374 
52398 
38013 
39967 
45248 
47974 
27479 
36858 
38386 
11446 
29388 
8301 

16493 
6747 

36407 
5791 

18403 
14876 
38520 
5831 

16021 
0 

6056 
14405 
32650 

234 
2946 
1406 

59358 
11331 
17323 
12518 

9591 
8409 

10901 
12599 

7824 
7243 
7491 
2106 
2911 
3106 
4516 
6361 
4604 
5015 
3207 
371 7 
9332 
9253 
8197 
1534 
1123 ' 
144.3 

531 
91  

631 
1904 
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Table 19. Alaskan Salmon Harvest, Area 106, 1951-1981 
(Number o f  Fish) 

YEAR SOCKEYE CHUM PINK COHO CHINOOK 

1951 16360 160039 1978897 97914 16186 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

(DFO, 1982) 

7929 
16209 
24868 
10280 
11580 
14784 
17390 
19258 

9 584 
10330 
21546 
87788 
82571 
96222 
97327 
87480 
66590 
71521 
44325 
54907 

103932 
76043 
58690 
36134 
16850 
74987 
41994 
74367 

107423 
167354 

46429 
73027 
71184 
13311 
22647 
48375 
17324 
4806 
5003 

21698 
25912 

115526 
74265 
33346 
53587 
28909 
94607 
12337 
43045 
73190 
93575 

114307 
62426 
40189 
13828 
28243 
19161 
41944 
26299 
30520 

133876 
63818 

118841 
338665 
120648 
77004 
99000 

183681 
15977 

105440 
254221 
880809 

1043555 
1203992 
1066965 
102013 
561899 
256368 
188504 

1211174 
233139 
662634 
146707 
674841 
388814 

1174406 
362688 

1637950 
48964 

359154 

31420 
27210 
81261 
19767 
18786 
13641 
20876 
11659 

7113 
12390 
36129 
72685 

104669 
115937 
108480 
22085 

105052 
15969 
48136 

100240 
134030 
55820 
70885 
47571 
45558 
24437 
85905 
53040 
26612 
18623 

6992 
9753 
5112 
3333 
6420 
5947 

11125 
8011 
7135 
3350 
4654 

12935 
15782 
10477 
16122 
11999 
13765 
7108 
9797 
5649 

10841 
11143 
10891 
9666 
9601 
5003 
5472 
8745 
4802 
1912 
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s t a r r y  f lounde r  and sole , are commercially trawled n e a r  t he  e s t u a r y  
( Sierra Club , 1980). / 

Enhancement 

Na tu ra l  barriers p r o h i b i t  salmon access t o  approximatey 50 p e r c e n t  o f  t h e  
S t i k i n e  d r a i n a g e  area. Major b lockages  occur  a t  t h e  Grand Canyons of  t he  
S t i k i n e  and I s k u t  and a t  t h e  mouth of  t h e  Tuya River .  Enhancement is  n o t  
f e l t  t o  be  feasible for  t h e  Grand Canyon barriers,  a l though  t h e  10 meter 
f a l l s  on t h e  Tuya could  be overcome by t u n n e l l i n g  or  by f ishway 
c o n s t r u c t i o n .  These f ac i l i t i e s  would then p rov ide  salmon access t o  150 

km of mainstem r i v e r ,  72 sq. km of  l a c u s t r i n e  habi ta t , ,  and numerous 
t r i b u t a r y  streams. I t  is estimated t h a t  t h i s  system could  s u p p o r t  
spawning p o p u l a t i o n s  o f  a t  least  200,000 sockeye, 49,000 chinook,  and 
67,000 coho and p o s s i b l y  a t o t a l  st;ock approaching  1 m i l l i o n  f i s h .  

Therefore, t h e  Tuya River  has the p o t e n t i a l  of  more t h a n  doub l ing  S t i k i n e  
salmon product ion .  
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D. - F o r e s t r y  

I n  1978 the new F o r e s t  Act amalgamated groups o f  e x i s t i n g  P u b l i c  
S u s t a i n e d  Yield U n i t s  (PSYU) i n t o  Timber Supply Areas (TSA). The Cassiar 
TSA, managed by t h e  B.C. F o r e s t  S e r v i c e  district  o f f i c e  i n  Dease Lake, 
i n c l u d e s  a l l  o f  t h e  PSYU's i n  t he  S t i k i n e  Basin.  Two PSYU's, S t i k i n e  and 
Klappan, are t o t a l l y  c o n t a i n e d  w i t h i n  t h e  Bas in ,  wh i l e  two o t h e r s ,  
Boundary and Dease Lake, are pa r t i a l ly  i n  t h e  Basin (see f i g u r e  12). 
P o t e n t i a l  annua l  a l l o w a b l e  c u t s  f o r  the PSYU's have been c a l c u l a t e d  a s  
fol lows:  Klappan , 13.4 m i l l i o n  c u b i c  feet ; S t i k i n e  , 23.4 m i l l i o n  c u b i c  
feet ;  Boundary, 14.8 m i l l i o n  c u b i c  feet ;  and ,  Dease Lake, 30.2 m i l l i o n  
c u b i c  feet (Hynd, 1.981). F u r t h e r  f o r e s t  i n v e n t o r y  s ta t is t ics  are 
ava i lab le  from t h e  8.0. Forest  Service; however, there have been no major 
updates since 1978. 

Most merchantable  timber is l o c a t e d  .in t h e  Coast  Mountains a l o n g  t h e  

S t i k i n e  and I s k u t  R ive r s .  This bel t  o f  good timber v a r i e s  from three t o  

e i g h t  k i l o m e t e r s  wide w i t h  S i t k a  s p r u c e  r e a c h i n g  diameters o f  two metres 
and wes te rn  hemlock, one metre. The i n t e r i o r  f o r e s t  is less dense and 
smaller. P r i n c i p a l  tree t y p e s  i n c l u d e  s p r u c e ,  balsam, and lodgepo le  p i n e .  

Several 5 n a l l  Business  Timber Sale Licences11 i s s u e d  under t he  8 . C  
F o r e s t  Service Small Bus iness  E n t e r p r i s e  Program and many "Free Use 
Permits" are h e l d  i n  t h e  S t i k i n e  River  Basin.  C u r r e n t l y ,  the Tah l t an  
I n d i a n s  o p e r a t e  a small gyp0 sawmill n e a r  Telegraph Creek. However, the 
number o f  sawmills is h i g h l y  variable, a s  is their frequency o f  
o p e r a t i o n .  A l l  l o g g i n g  and m i l l i n g  i n  t h e  Basin is small-scale and 
s u p p l i e s  the domes t i c  market on ly  ; p o t e n t i a l  for  a l a r g e - s c a l e  o p e r a t i o n  
is  u n l i k e l y  (Hynd, 1982). T r a n s p o r t a t i o n  and access d i f f i c u l t i e s ,  
d i s t a n c e  t o  markets, and lack o f  demand w i l l  c o n t i n u e  t o  d i s c o u r a g e  
commercial development o f  t h e  S t i k i n e  f o r e s t s .  
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E. Parks -- 

E x i s t i n g  
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There are two Class A provincial parks and one recreation area located 
w i t h i n  the Basin (see figure 13)'. ' Mount Edziza Provincial Park, 
130 000 hectares, and the adjacent ' Mount Edziza Recreation Area, 99 600 

hectares, are located west o f  I s k u t  and southeast o f  Telegraph Creek i n  
Spectrum Range. M t .  Edziza is an active volcano; vents surrounding t h e  
summit have erupted w i t h i n  the past 1.200 years. Numerous craters and 
lava beds give the park a unique moonscape appearance. 

Spatsizi Plateau Wilderness Conservancy, 680 000 hectares near the 
headwaters o f  t h e  Spatsizi River, is t h e  largest  Class A park i n  the 
province. The Spatsizi Plateau h o s t s  B . C . ' s  largest herd o f  Osborn 
caribou (about 3000 animals). This herd migrates through Lawyers Pass , 
near the southeast corner o f  the park, each year. 

Gladys Lake Ecological Reserve, 80 000 hectares, is located w i t h i n  

Spatsizi Wilderness Park and was established t o  protect and conserve 
populations of Stone sheep and mountain goat. This reserve is the o n l y  
nc-hunting area i n  the basin. Bob Qu.inn Lake Ecological Reserve, 2022 
hectares i n  the I s k u t  drainage, was established t o  preserve the northern 
l i m i t  o f .  the Coastal Western Hemlock Biogeoclimatic Zone and associated 
Engelmann Spruce and subalpine f i r  zones. 

There is a provincial park campgrourid a t  Kinaskan Lake offering 40 
campsites, a boat launch, and f i s h i n g .  The park is soon t o  be designated 
Class A and w i l l  encompass 1800 hectares (Heathman, 1982) 

Exploitation of natural resources is n o t  permitted i n  Class A parks, 
w h i l e  development is conditionally permitted i n  recreation areas. 
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The e n t i r e  S t i k i n e  River  watershed on the U.S. side o f  t he  border, abou t  
180 000 hectares, was d e s i g n a t e d  a w i l d e r n e s s  area under the Alaska 
Na t iona l  I n t e r e s t  Lands Act (P.L. 90-487) on December 2, 1980. The 
Stikine-LeConte Wilderness  Area is l o c a t e d  w i t h i n  Tongass Na t iona l  F o r e s t  
and i n c l u d e s  t h e  s p e c t a c u l a r  LeConte g l a c i e r  and LeConte Ehy. S e c t i o n  
1113 o f  t h e  Act mandates t h e  President t o  c o n s u l t  w i t h  Canada and r e p o r t  
t o  Congress w i t h i n  f i v e  years conce rn ing  the  need,  i f  any,  f o r  Canadian 
access up t h e  S t i k i n e  and the effect o f  t h e  w i l d e r n e s s  area d e s i g n a t i o n  
upon these access requ i r emen t s .  The r e p o r t  is t o  i n c l u d e  t h e  s o c i a l ,  
environmental ,  and economic impac t s  which may r e s u l t  from v a r i o u s  forms 
o f  access a l o n g  the S t i k i n e  and I s k u t  R ive r s .  Usua l ly ,  development is 
p rec luded  w i t h i n  U.S. w i l d e r n e s s  areas ; however, Congress is empowered t o  
grant special provisions. 

F u t u r e  C o n s i d e r a t i o n s  

Parks  Canada r e c e n t l y  released a summary o f  The F i n a l  Report  o f  the Task 
Force on Heritaqe Rivers f o r  c o n s i d e r a t i o n  by t h e  r e s p o n s i b l e  m i n i s t e r s  
i n  each p rov ince  o r  t e r r i t o r y .  This r e p o r t  r e p r e s e n t s  t h e  

recommendations o f  a f e d e r a l - p r o v i n c i a l - t e r r i t o r i a l  task f o r c e  on t h e  
e s t a b l i s h m e n t  and management o f  a Canadian H e r i t a g e  R ive r s  System. The . 

o b j e c t i v e  o f  the System is t o  g i v e  n a t i o n a l  r e c o g n i t i o n  t o  o u t s t a n d i n g  
examples o f  Canadian h e r i t a g e  r i v e r s  and t o  e n s u r e  their p r o t e c t i o n .  
R i v e r s ,  o r  parts o f  r i v e r s ,  and the immediate environments  w i l l  be  
selected f o r  human, n a t u r a l ,  o r  r e c r e a t i o n a l  v a l u e s .  A s  p r e s e n t l y  
proposed, d e s i g n a t i o n s  w i l l  be made Iby an in t e rgove rnmen ta l  Canadian 
H e r i t a g e  . River Board, b u t  nominat ions and subsequent  management w i l l  

remain a p r o v i n c i a l  o r  t e r r i t o r i a l  r e s p o n s i b i l i t y .  The S t i k i n e  is a 
prime c a n d i d a t e  f o r  i n c l u s i o n  i n  the Canadian H e r i t a g e  River Systems. 
The p r o v i n c i a l  Min i s t ry  o f  Lands, Parks, and Housing has mentioned the 
S t i k i n e  i n  a l ist  o f  p o s s i b l e  rivers f o r  i n c l u s i o n  i n  such a h e r i t a g e  
system. I n  1973 Parks Canada s t a f f  canoed t h e  S t i k i n e  River d u r i n g  a 
n a t i o n a l  w i l d  river survey and commented t h a t  "wild rivers a r e  a 
priceless part  o f  our n a t u r a ?  h e r i t a g e "  (Parks  Canada, 1980). 
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' I  

Parks  Canada is c u r r e n t l y  invo lved  i n  d i s c u s s i o n  w i t h  t h e  p rov inces  and  
t e r r i t o r i e s  t o  deve lop  a Canadian Landmarks System. In  1976 Parks  
Canada 's  Regional  Ana lys i s  of Natura l  Reqion 7 classified t h e  Grand 
Canyon o f  t h e  S t i k i n e  as an area o f  n a t i o n a l  landmark i n t e r e s t  and a 

Again , 
t h e  u l t i m a t e  r e s p o n s i b i l i t y  f o r  i n c l u s i o n  i n  such a system would rest 
wi th  t h e  province .  

' t r u l y  s p e c t a c u l a r  f e a t u r e  o f  the Canadian nor thwes t  (appendix 9 ) .  

Other Parks Canada 's  i n t e r e s t s  i n  t h e  S t i k i n e  Basin i n c l u d e  t h e  

r e c o g n i t i o n  o f  M t .  Edziza and Spatsizi  P l a t e a u  as n a t u r a l  areas o f  
Canadian s i g n i f i c a n c e  (NACS). The n o r t h e r n  boundar ies  f o r  both of these 
areas would be t h e  S t i k i n e  River (Davidson, 1981). 

Apart from j o i n t  f e d e r a l - p r o v i n c i a l  p l a n s  f o r  t h e  Bas in ,  t h e  p r o v i n c i a l  
. Mini s t ry  o f  Lands, Parks, and Housing and t h e  B.C. F o r e s t  S e r v i c e  a r e  

d i s c u s s i n g  t h e  p o s s i b i l i t y  o f  e s t a b l i s h i n g  e i ther  a p r o v i n c i a l  park or  
f o r e s t  downstream of S p a t s i z i  Wilderness  Park t o  t h e  Highway 37 b r i d g e .  
An i n t e g r a t e d  r e s o u r c e  management p l an  is be ing  cons ide red  s i n c e  t h i s  
area has both timber and r e c r e a t i o n a l  va lues .  

There is also i n t e r n a t i o n a l  i n t e r e s t  i n  t h e  n a t u r a l  v a l u e s  o f  t h e  S t i k i n e  
River .  I n  t h e  s p r i n g  of  1981 t h e  Canada - Unites States Environmental  
Counci l  (CUSEC) met i n  Washington, D.C. and passed  a r e s o l u t i o n  c a l l i n g  
f o r  t h e  p r e s e r v a t i o n  o f  the S t i k i n e  as a w i l d  r i v e r  and its d e s i g n a t i o n  
a s  a World Her i t age  Site.  The Sierra C.Lub Alaska Task Force has passed a 
similar r e s o l u t i o n  (FOS, 1.981). The World H e r i t a g e  Si te  System is a 
United Nat ions Educa t iona l ,  S c i e n t i f i c ,  and C u l t u r a l  Organ iza t ion  
(UNESCO) program t o  p r o t e c t  outs tandinlg natural .  and h i s t o r i c  areas o f  
i n t e r n a t i o n a l  s i g n i f i c a n c e .  
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F. Tourism and R e c r e a t i o n  

The S t i k i n e  River  Basin o f f e r s  v i s i t o r s  and r e s i d e n t s  a d i v e r s e  array of  
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  t h i s  w i l d e r n e s s  r e g i o n  p o t e n t i a l  
a c t i v i t i e s  i n c l u d e :  s i g h t s e e i n g  and t o u r i n g  -- by a i r ,  motor v e h i c l e ,  
horse, o r  f o o t ;  b o a t i n g  -- by r a f t ,  canoe,  kayak, or j e t  b o a t ;  a n d ,  
f i s h i n g  and hun t ing .  

T o u r i s t s  are a t t r a c t e d  t o  t h e  Basin f o r  t h e  s p e c t a c u l a r  s c e n e r y ,  f i s h i n g ,  
and as a n  a l t e r n a t e  r o u t e  from t h e  Alaska Highway t o  d e s t i n a t i o n s  i n  
Yukon and Alaska. For l o c a t i o n s  west o f  t h e  Rockies ,  t h e  Stewart-Cassiar 
Highway r e p r e s e n t s  a 200 k i l o m e t r e  s h o r t c u t  t o  the North. T r a v e l l e r s  
embarking on t h i s  highway are caut ioned t h a t  a minimum o f  automobile 

s e r v i c e  f ac i l i t i e s  and l o d g i n g  is avai lable  on t h e  m a j o r i t y  o f  t h e  r o u t e  
( M i n i s t r y  of Tourism, 1981). Camping a r e a s  and rest s t o p s  a l o n g  Highway 
37 are maintained by t h e  ' p r o v i n c i a l  M i n i s t r i e s  o f  Highways, F o r e s t r y  , and 
Lands, Parks ,  and Housing. The limited accommodation and s e r v i c e  
faci l i t ies  are i n d i c a t e d  on table  20 and l o c a t e d  on f i g u r e  13. 

The p r o v i n c i a l  and federal governments have shown some i n t e r e s t  i n  t h e  
f u t u r e  development o f  Highway 37 and ,  through the Tourism and I n d u s t r i a l  
Development S u b s i d i a r y  Agreement, have undertaken a s t u d y  o f  feasible 
f u t u r e  development i n  t h e  area (Min. o f  Lands, Parks ,  and Housing, 
1980). Meanwhile t h e  M i n i s t r y  o f  Lands, Parks, and Housing, i n  
c o n j u n c t i o n  w i t h  the Regional  District o f  K i t i m a t - S t i k i n e ,  has p repa red  a 
l a n d  u s e  p l a n  f o r  t h e  Highway 37 w i t h  t h e  f o l l o w i n g  o b j e c t i v e s  -- 

a )  t o  improve t h e  l e v e l  of  s e r v i c e ,  p a r t i c u l a r l y  commercial 
f ac i l i t i e s ,  a v a i l a b l e  t o  l o c a l  r e s i d e n t s  and t r a v e l l i n g  p u b l i c ;  

b )  t o  r e c o g n i z e  and p r e s e r v e  the w i l d e r n e s s  character o f  t h e  
highway c o r r i d e r  i n c l u d i n g  t h e  water q u a l i t y  o f  nearby lakes and 
r i v e r s  ; 

c )  t o  e n s u r e  development takes p l a c e  i n  an o r d e r l y  and c o n t r o l l e d  
f a s h i o n  ; a n d ,  

d )  t o  monitor and accommodate f u t u r e  demand. 
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Table 20. Traveller Accommodation and Service Faci l i t ies  
* 

Km 314 Bob Quinn  Lake Highway maintenance camp, a i r s t r ip .  

Km 412 Tatogga Lake Resort Cabins, camping, coffee shop, gas 
I s k u t ,  B.C. and repairs,  aviation fuel ,  

l’ishing, highway maintenance camp. 

Km 428 ,Tenajon Motel Modern lodge-sleeping u n i t s  , 3 
Eddontenajon, B.C. cabins ,restaurant, gas, plane and 

helicopter base. 

Km 431 I s k u t  Cas, s tore ,  P.O., airplane base, 
cabins, camping, boat rentals.  

Km 435 40 Mile Flats . Cabins, coffee shop, gas and minor 

Km 508+113 Fletcher Day L+ cabins w i t h  cooking f a c i l i t i e s .  

Km 508+113 Telegraph Creek Coffee shop (seasonal 1, gas , 

Km 508+113 Glenora Guest Ranch Cabins, t r a i l  r ides ,  r iver boat 

repairs,  camping. 

Telegraph Creek, B.C. 

$;tore, RCMP, P.O., a i r s t r ip .  

t:rips,access by boat or plane o n l y .  Glenora, B.C. 

*Km 0 Kitwanga 
(Regional District  of Kitimat-Stikine, 1981) 
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The f ive-year p lan  r e s t r i c t s  development: t o  two areas i n  the Basin: Lake 

Country and Bob Quinn Lake. Despite long distances between nodes, 

grouping o f  f a c i l i t i e s  i s  encouraged t o  avoid monopoly s i t ua t i ons  and t o  

provide mutual support. A 200 metre reserve along e i t h e r  s ide o f  the  

highway ensures con t ro l l ed  development. 

The Lake Country encompasses a 50 k i lo inet re s t re t ch  along Kinaskan Lake 

and has f a c i l i t i e s  and services a t  Tatcigga, Eddontenajon, and Iskut (see 
tab le  20). Plans f o r  improvements of the  e x i s t i n g  f a c i l i t i e s  inc lude the 

redevelopment and expansion of Tatogga Lake Resort and the expansion o f  
t he  e x i s t i n g  motel a t  Eddontenajon. La.ke Country i s  expected t o  be the 

major t o u r i s t  a t t rac t i .on  along Highway 37. It i s  a prime rec rea t i ona l  

area i n  close prox imi ty  t o  M t .  Edziza P rov inc ia l  Park and Recreation 

Area, Spats iz i  Wilderness Park, and Kinaskan Lake Park. 

Bob Quinn Lake has been i d e n t i f i e d  as a secondary node t o  be developed as 

the need ar ises.  I f  the I s k u t  hydroe1ec:tric p ro jec t  goes ahead Bob Quinn 

Lake will be the l o c a t i o n  where the new rou te  t o  the dams w i l l  j o i n  

Highway 37, with the  p o s s i b i l i t y  o f  a l a t e r  connection t o  the  Alaskan 
panhandle. 

Spor t f i sh ing  

Spor t f i sh ing  i s  popular i n  the Basin and i s  h igh l y  ra ted  a t  t he  

Stikine-Tahltan confluence where chinook salmon and steelhead t r o u t  are 

caught. No data i s  ava i lab le  on steelhead harvests, although the  numbers 

of  chinook harvested are as fol lows: ,1979, 75-100; 1980, 100-150; and, 

1981, 200. Spor t f i sh ing  i n  the  S t i k i n e  mainstem i s  l i m i t e d  due t o  the  
g l a c i a l  o r i g i n  o f  the  water. However, i n  the mainstem's clearwater 

creeks and sloughs cu t th roa t  t r o u t  and d o l l y  Varden char are abundant. 

Numerous excel lent  f i s h i n g  opportuniti.es e x i s t  along the  Highway 37 

cor r idor .  F ish ing accounts for  the l a rges t  amount o f  recrea t iona l  t ime 

spent by t o u r i s t s  i n  the Basin. F l y - i n  spo r t f i sh ing  regu la r l y  occurs a t  
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Tahltan and other lakes i n  the  Basin., although there i s  no d e t a i l e d  

in fo rmat ion  on catch or  e f f o r t .  An a c t i v e  spor ts  f i she ry  i s  centered 
around Wrangell, Alaska where 1500 chinooks were taken i n  the 1981 derby. 

Hunting 

A major a t t r a c t i o n  t o  the  Basin i s  big--game hunting. One o f  the  f i n e s t  

hunt ing areas i n  B.C., the  S t i k i n e  Basin o f f e r s  moose, mountain goat, 
mountain sheep, b lack and g r i z z l y  bear:;, deer, and caribou, as w e l l  as 

grouse, ptarmigan, and waterfowl. An establ ished gu id ing  and o u t f i t t i n g  

i ndus t r y  ca ters  t o  b i g  game and trophy hunters. There are s i x  reg i s te red  

gu ide -ou t f i t t e rs  i n  the  Basin, each w i t h  t h e i r  own t e r r i t o r y ,  and severa l  
hunt ing  and f i s h i n g  lodges. I n  previous years one had t o  be wealthy t o  

a f f o r d  wilderness hunt ing  i n  the  St ik i r te ;  today the  upgraded Highway 37 
has made the area accessible t o  anyone with a vehic le .  However, 

non-resident hunters must s t i l l  be accompanied by a l o c a l  guide. I n  
recent  years both the  quota system enforced i n  S p a t s i z i  Wilderness Park 

and t h e  r i g h t  t o  hunt i n  a Class A park has received c r i t i c i s m  from 
environmental groups. 

Boating 

I n  1980 Parks Canada published Wild Rivers: The Northwest Mountains, a 

repo r t  p r a i s i n g  the  v i r t u e s  o f  canoeing w i l d  r i v e r s .  Included was a 
n a r r a t i v e  o f  a canoe t r i p  down the S t i k i n e  descr ib ing  the  93 k i lomet re  

Grand Canyon as unique and unnavigable. A year l a t e r ,  a team o f  

experienced American kayakers succeeded i n  running the  Grand Canyon with 

the  assistance o f  a he l i cop te r  which l i f t e d  them over severa l  impassible 

sections. The adventure was f i lmed on ABC-TV and w i l l  presumably be 

shown on t h a t  network i n  due course. 

For the  l e s s  adventuresome, severa l  companies o f f e r  guided canoe and r a f t  

expedi t ions down the  S t i k i n e  River  -- none o f  which attempt the  Grand 
Canyon. Table 21 l i s t s  tour  operators who o f f e r  r a f t  t r i p s  on the  
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S t i k i n e ,  as  well a s  backpacking, horseback r i d i n g ,  s c e n i c  f l i g h t s ,  and 
j e t  b o a t  rides. The number o f  o p e r a t o r s  has t r i p l e d  i n  r e c e n t  y e a r s ,  
perhaps owing t o  the e f f o r t s  o f  v a r i o u s  groups promoting a free-f lowing 
S t i k i n e  and t o  r e c e n t  media coverage o f  t h e  Grand Canyon and S p a t s i z i .  
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Table 21. Commercial Tour O p e r a t o r s  

Canadian River Exped i t ions  R a f t i n g  t r i p s  
Vancouver , B . C. 

I s k u t  Trail & River  Adventures 
I s k u t ,  B.C. 

S p a t s i z i  Wilderness  Vacat ions 
Smithers, B.C. 

S t i k i n e  River  Song R a f t i n g  and 
Back Country Adventures 
Telegraph Creek, B.C. 

Ecosummer Canada Exped i t ions  
Vancouver, B.C. 

Black Tusk Touring and Guide 
t o u r  S e r v i c e  Ltd.  
North Vancouver, 6.C. 

Willie Williams 
Dease Lake, B.C. 

Telegraph Creek Exped i t ing  Ltd.  
Tatogga, B.C. 

Trans-Provincial  A i r l i n e s  
Eddontenajon, B.C. 

10. B.C.-Yukon Charter 
, Dease Lake, B.C. 

11. Ron Bruns 
Telegraph Creek, B.C. 

R a f t i n g  and t r a i l  rides 

Pack t r i p s ,  a n g l i n g ,  w i l d l i f e  
photography, f l o a t  t r i p s  

R a f t i n g  t r i p s - i n c l u d e s  t r a n s -  
p o r t a t i o n  to/from Terrace, 
r a f t s  f o r  r e n t  

Backpacking, pho tograph ic  and 
n a t u r e  e x c u r s i o n s  t o  S p a t s i z i  
and M t .  Edziza Parks 

Backpacking and pho tograph ic  
t o  M t .  Edziza 

Hoseback rides a long  n o r t h  
s i d e  o f  Grand Canyon 

Air charters o v e r  Grand 
Canyon i n  Beaver or Cessna 180 

Charter s i g h t - s e e i n g  f l i g h t s  

Charter s i g h t - s e e i n g  f l i g h t s  

F l o a t  p l a n e  f o r  hire 

12. Tatogga T r i a n g l e  S e r v i c e s  Ltd. Jet b o a t  t r i p s  upstream t o  
lower end o f  Grand Canyon I s k u t ,  B.C. 

13. Trina-Anne Excursions 
Telegraph Creek, B .C. 

Boat t r i p s  t o  Wrangell 
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G.  Transport ia t ion 

H i s t o r i c a l l y ,  the S t i k i n e  River provided impor t an t  access t o  unclaimed 
riches i n  t h e  North. I n  1942 t h e  new Alaska Highway o f f e r e d  a less 
arduous r o u t e  n o r t h  and the S t i k i n e  was v i r t u a l l y  f o r g o t t e n .  Steamboats 
s t i l l  ploughed t h e  waters from Wrangell ,  Alaska t o  Telegraph Creek 
c a r r y i n g  a few p r o s p e c t o r s ,  s u r v e y o r s ,  and o u t f i t t e r s  b u t  even t h i s  

s e r v i c e  was d i s c o n t i n u e d  i n  1971. A 1.00 k i l o m e t r e  g r a v e l  track l i n k e d  
Telegraph Creek w i t h  a n  even remoter Hudson Bay P o s t  a t  Dease Lake. In  
1960 Oease Lake was connected t o  the Alaska Highway v i a  Cassiar and i n  
1972 the road  s o u t h  t o  Stewart a l o n g  t h e  I s k u t  and B e l l - I r v i n g  R i v e r s  was 
completed. F o r e s t r y  r o a d s  connected Stewart w i t h  Highway 16 t o  P r i n c e  
Rupert  o r  Terrace. Recent improvements t o  t h e  r o a d ,  p a r t i c u l a r l y  t h e  
complet ion of  a br idge  a c r o s s  t h e  Skeena River  a t  Kitwanga, 90 k i l o m e t r e s  
west o f  Terrace, have made what is now Highway 37 a major access t o  t h e  
North. A s h a r p  i n c r e a s e  i n  g a s  sales o c c u r r e d  a f t e r  t h e  opening o f  t h e  

Skeena b r i d g e .  Sales i n c r e a s e d  43 p e r c e n t  pe r  annum i n  1976 and 1977, 

d e c l i n i n g  t o  10 p e r c e n t  i n c r e a s e  p e r  annum i n  1978 and 1979 (Min. o f  
Lands, Parks ,  and Housing, 1980). 

Highway 37, commonly referred t o  as t h e  Stewart-Cassiar Highway, 
stretches 760 k i l o m e t r e s  from Kitwanga t o  t h e  Alaska Highway n e a r  Watson 
Lake ( f i g u r e  13). I t  is  mostly a g r a v e l  r o a d ,  i n  poor c o n d i t i o n  a t  bo th  
s t a r t i n g  p o i n t s  b u t  i n  good c o n d i t i o n  t:hrough t h e  S t i k i n e  Basin.  Paving 
is underway; the s o u t h e r n  s e c t i o n  from Kitwanga t o  Meziadin J u n c t i o n  is 
due f o r  complet ion i n  1983. One hundred k i l o m e t r e s  o f  road  n e a r  Dease 
Lake and Cassiar is a l r e a d y  paved; however, no schedu le  has been 
established f o r  complet ion o f  the n o r t h e r n  s e c t i o n  (Regional  District o f  
K i t ima t -S t ik ine ,  1981). 

A t  p r e s e n t  the highway is used by s e v e r a l  t r u c k i n g  companies o p e r a t i n g  
between Highway 16 and Cassiar and Dease Lake. Approximately 30 p e r c e n t  
o f  t h e  t r a f f i c  i n  summer months is r e c r e a t i o n a l ,  d e s p i t e  i n a d e q u a t e  
accommodations and s e r v i c e  f ac i l i t i e s  (Min. o f  Lands, Parks, and 
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Housing, 1980 1. 

P r o j e c t s  such  as  t h e  c o n s t r u c t i o n  of  t:he proposed F o o t h i l l s  gas  and o i l  
p i p e l i n e s  a l o n g  t h e  Alaska Highway corridor cou ld  have a major impact on  
the area. The Stewart-Cassiar Highway could  be used e x t e n s i v e l y  as a 
supp ly  r o u t e  and upgrading  would be necessa ry .  

Other roads p e n e t r a t e  t h e  S t i k i n e  River  Bas in ,  mostly t o  access mine ra l  
d e p o s i t s .  The Omineca mining road is b e i n g  ex tended  from Fort  S t .  James 
t o  Black Lake Mine, east of  Spatsizi  Wilderness  Park.  Fu tu re  p l a n s  
i n d i c a t e  t h i s  road  may c o n t i n u e  n o r t h  through Lawyers Pass and para l le l  
the e a s t e r n  park  boundary t o  t i e  i n  w i t h  ei ther an  e x i s t i n g  cat  t r a i l  
a long  t h e  n o r t h  bank o f  t h e  S t i k i n e  River east  o f  Highway 37 o r  w i t h  t h e  

Kutcho Creek mining access road which r u n s  east  from Dease Lake i n t o  t h e  

mountains n o r t h  of S p a t s i z i  (Marty Loken, ed. ,  1979). The r e s u l t i n g  road 
network would e n c i r c l e  S p a t s i z i  Wilderness  Park p rov id ing  u n l i m i t e d  
access t o  w i l d l i f e  popu la t ions .  

S p e c u l a t i o n s  on f u t u r e  r o a d s  i n  t h e  @ a s i n  i n c l u d e  a l i n k  between 
Telegraph Creek and A t l i n ,  and a road down the I s k u t  River  Valley 
connec t ing  Highway 37 wi th  the coast. 

Trans  P r o v i n c i a l  Air f l ies  from Terrace t o  S c h a f t  Creek, Bob Quinn,  
Eddontenajon, Telegraph Creek, and Dease Lake a s  r e q u i r e d ,  f i v e  days a 
week, Monday t o  Friday.  The a i r l i n e s  o p e r a t e s  wheeled and f l o a t  p l a n e s ,  
scheduled  and charter s e r v i c e s .  There are two un l i cenced  f loa t  p l a n e  
bases i n  the & s i n  a t  Kinaskan Lake and Telegraph Creek. Table 22 and 
f i g u r e  13 i n d i c a t e  a i r s t r ips  and their l o c a t i o n s .  

The most n o r t h e r l y  p o r t i o n  of t h e  Br . i t ish Columbia Railway Dease Lake 
e x t e n s i o n  is located i n  t h e  s t u d y  area. The r ight-of-way follows t h e  
Li t t le  Klappan River  t o  the S t i k i n e  R ive r ,  a l o n g  the S t i k i n e  t o  Highway 
37, then  n o r t h  t o  Dease Lake. The BCR e x t e n s i o n  was i n i t i a t e d  i n  t h e  

l a t e  60's on the basis of a forecast of t r a n s p o r t a t i o n  volumes and 
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Table 22. Airstrips 

Bob Quinn 

The Bob Quinn a i r s t r i p  is an emergency a i r s t r i p  l o c a t e d  on 
Highway 37 and directly east of' Bob Quinn Lake. This p o r t i o n  o f  
the highway i.s g r a v e l l e d  and has been widened t o  a wid th  of 
approximately 23 metres f o r  a d i s t a n c e  o f  1219 metres. The n o r t h  
end o f  t h e  a i r s t r ip  has a l a r g e  clear area which is s u i t a b l e  f o r  
aircraft  pa rk ing .  

Burrage 

The Burrage a i r s t r ip  is an emergency a i r s t r ip  which is l o c a t e d  on 
Highway 37 approximately 3 kilcimetres n o r t h  o f  the Burrage Creek 
b r i d g e .  The a i r s t r ip  has a g r a v e l l e d  runway which has been 
c o n s t r u c t e d  a l m o s t  p e r p e n d i c u l a r  t o  the highway and c r o s s i n g  t h e  
highway near t h e  mid-point. The runway is approximately 762 
metres l ong .  

I skut  

The I s k u t  a i r s t r i p  is l o c a t e d  approximately 1 k i l o m e t r e  n o r t h  of 
t h e  community and has a s i n g l e  g r a v e l  runway which is  1097 metres 
i n  l e n g t h .  Although t h e  runway is i n  good c o n d i t i o n ,  wind 
c o n d i t i o n s  and h i l l s  o f f  t h e  end o f  t h e  runway can make l a n d i n g s  
and t a k e - o f f s  q u i t e  hazardous.  

Morcheau Lake 

The Morcheau L.ake a i r s t r ip  has a 457 metre g r a v e l  runway and is 
l o c a t e d  directly east  o f  Highway 37 and approximately 20 
k i l o m e t r e s  n o r t h  o f  I s k u t .  

Other 

A number o f  o t h e r  airstrips are l o c a t e d  w i t h i n  t h e  Basin.  
Briefly, these i n c l u d e :  

Snippaker  Creek - 549 metre g r a v e l  runway 
Galore  - 457 metre runway,, f o r  emergency u s e  o n l y  
Scud River  - 1219 metre g s a v e l  runway 
Schaft Creek - 1219 metre g r a v e l  runway 
Eag les  Nest - 1128 metre g r a v e l  runway 
Li t t le  Klappan - 1097 metre g r a v e l  runway 
Klappan - 975 metre gravel. runway 
Cold F i s h  - 610 metre runway, for emergency use o n l y  
Telegraph Creek - 1524 metre g r a v e l  runway 

(Regional  District o f  Kitimat - S t i k i n e ,  1981) 
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economic developmen, i n  t h e  Northwest. The l i n e  was t o  form a 
long-planned r a i l  l i n k  between s o u t h e r n  B.C. and Yukon, pe rhaps  
e v e n t u a l l y  r e a c h i n g  Alaska. I n  subsequen t  years t h e  f o r e c a s t  proved t o o  
o p t i m i s t i c .  In  1977 a Royal Commission was established t o  i n v e s t i g a t e  
t h e  c o n s t r u c t i o n  of  t h e  Dease Lake e x t e n s i o n .  As a r e s u l t  o f  t h e  
Commission I s  f i n d i n g s  t h e  p r o v i n c i a l  government decided t o  h a l t  t h e  

p r o j e c t .  The i s s u e  o f  t h e  Dease Lake e x t e n s i o n  s u r f a c e s  o c c a s i o n a l l y ,  
b u t  it does n o t  seem l i k e l y  t h a t  the p r o j e c t  w i l l  be r e c o n s i d e r e d  i n  t h e  

n e a r  f u t u r e .  

Other r a i l  ideas f o r  t h e  Basin i n c l u d e  a BCR branch l i n e  d e p a r t i n g  t h e  
Klappan River  t o  fo l low t h e  K l a s t l i n e  River  t o  Telegraph Creek. A CNR 
l i n e  from Terrace t o  Meziadin J u n c t i o n  and on t o  t h e  Groundhog Coal f ie ld  
has been s h e l v e d  pending s e t t l e m e n t  of  native l a n d  claims. 
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H. Trapping and Agr i cu l tu re  

Since the establishment o f  the fur t rade i n  the  ea r l y  18OO1s, t rapp ing  

has provided l u c r a t i v e ,  seasonal employment for  res idents  o f  the  Basin. 
Today there are 23 reg i s te red  t rapp ing  areas i n  the  S t i k i n e  Basin; over 

18 o f  these are ac t ive .  Furbearers taken inc lude lynx,  wolverine, 
muskrat, marten, fox, s q u i r r e l ,  weasel, and beaver. While there are no 

quotas on furbearers i n  the  province, non-native trappers a re  requ i red  t o  
apply for a l i cence  annually and r e p o r t  the  furbearers taken i n  the  
previous year and the  market so ld  to. Nat ive trappers are on ly  requ i red  

t o  r e g i s t e r  t h e i r  t rap- l ines.  Since 1:he m a j o r i t y  o f  trappers i n  the  
Basin a re  na t ive ,  i t  i s  d i f f i c u l t  t o  est imate the  value and amount o f  

harvest. I n  w in te rs  when access i s  not. a d i f f i c u l t y  and weather n o t  a 

hindrance, t he  value o f  the  f u r s  taken is speculated t o  be approximately 
one m i l l i o n  d o l l a r s  (Pucett, 1981). 

There i s  present ly  l i t t l e  ag r i cu l tu ra l -  development i n  the  Basin and 

fu ture p o s s i b i l i t i e s  appear l i m i t e d .  Unsuitable s o i l  types, severe 
c l i m a t i c  condi t ions,  h igh  l a t i t u d e ,  and a va r iab le  topography r e s t r i c t  

a g r i c u l t u r a l  po ten t i a l .  However, l o c a l  anomalies do e x i s t .  Inf luenced 
by m i l d  marit ime a i r  moving up the  S t i k i n e  River from the  Alaskan 

panhandle, Telegraph Creek and Glenora have been compared t o  t h e  
product ive Bulk ley Val ley and both have f ros t - f ree  seasons greater  than 

100 days. This sec t ion  o f  v a l l e y  bottom from the Stikine-Chutine 
confluence t o  near the Stikine-Tahltan confluence i s  proposed 

A g r i c u l t u r a l  Land Reserve. Current ly ,  the  M i n i s t r y  o f  Lands, Parks, and 
Housing has seventeen a g r i c u l t u r a l  and graz ing leases i n  t h i s  area, as 

w e l l  as severa l  near Isku t .  I n  recent  years, Glenora has been 
repopulated by homesteaders, each subs is t i ng  l a r g e l y  on t h e i r  own 

produce. The a g r i c u l t u r a l  leases near I s k u t  are successfu l ly  growing 
forage crops and some r o o t  vegetables. Y ie lds a re  no t  as h igh  as other  

areas i n  the  province, b u t  the  costs  are genera l ly  lower than imported 
feed. High land c lear ing ,  labour, and t ranspor ta t i on  costs  l i m i t  t he  

f e a s i b i l i t y  of compet i t ive commercial-scale ag r i cu l tu re .  P o t e n t i a l  fo r  
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a g r i c u l t u r e  i n  the Basin a p p e a r s  t o  be  l i m i t e d  t o  c o l d - t o l e r a n t  c r o p s  and 
fo rage  for l o c a l  consumption. 
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I V .  SUMMARY AND CONCLUSIONS 

Summarv 

The S t i k i n e  River  Basin c o v e r s  50 000 s q u a r e  kilometres o f  no r thwes te rn  
B r i t i s h  Columbia. The r i v e r  rises i n  t h e  Skeena Mountains and flows 
across t h e  v a s t  S t i k i n e  P l a t e a u ,  its t r i b u t a r i e s  d r a i n i n g  r anges  of t h e  
Omineca and Cassiar Mountains. Before l e a v i n g  t h e  p l a t e a u ,  t h e  S t i k i n e  
c u t s  through t h e  80 k i l o m e t r e  Grand Canyon, a narrow, s teep-wal led  go rge  
where the r i v e r  d rops  an  amazing 12  metres p e r  kilometre. The S t i k i n e  
widens and flows s o u t h  through t h e  jagged  Coast Mountains w i t h  g l a c i e r s  
o f t e n  dropping  below t r e e l i n e  t o  meet t h e  r i v e r .  The I s k u t  R ive r ,  its 
major t r i b u t a r y ,  j o i n s  t h e  now meandering S t i k i n e  for  t h e  f i n a l  reach 
west t o  t h e  i n t e r n a t i o n a l  border. Th i r ty - f ive  kilometres f u r t h e r  the 
S t i k i n e  empties i n t o  Frederick Sound, Alaska. 

The S t i k i n e ' s  n o r t h e r n  l a t i t u d e ,  its proximi ty  t o  t h e  ocean,  and t h e  
north-south l i n e a t i o n  of t h e  Coast Mountains dictate t h e  major climatic 
p a t t e r n s  of t h e  Basin.  The Coast Mountains r e c e i v e  abundant  
p r e c i p i t a t i o n ,  f a l l i n g  n i n e  months o f  the y e a r  as  snow. Storm a c t i v i t y  
i n  the f a l l  and w i n t e r  is f r equen t .  Mild w i n t e r s ,  cool summers, low 
sunsh ine  hour s ,  and a r e l a t i v e l y  l o n g  frost-free season  are 
characteristic o f  t h e  coastal area. The i n t e r i o r  r eg ion  is p r o t e c t e d  
from maritime i n f l u e n c e s  by t h e  Coast and Skeena Mountains.  
P r e c i p i t a t i o n  is much lower and d i s t r i b u t e d  even ly  throughout  t h e  year, 
b u t  t empera tu res  are more extreme. Winter t empera tu res  are affected by 
p r e v a i l i n g  cold, c o n t i n e n t a l  a i r  masses from t h e  Yukon P l a t e a u  or  
n o r t h e a s t e r n  B r i t i s h  Columbia. 

The flow regime of t h e  S t i k i n e  River  is dominated by three even t s :  
i n t e r i o r  snowmelt i n  May and June; coastal g l a c i e r  melt i n  J u l y  and 
August; and,  coastal autumn r a i n s .  Other peaks i n  d i s c h a r g e  may be 

caused by sudden o u t b u r s t s  from ice-jams o r  glacier-dammed lakes. The 
S t i k i n e  and I s k u t  R ive r s  are u s u a l l y  ice-covered  from October t o  A p r i l  o r  
May. 

- 92 - 
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A l l  species o f  Pacific salmon are indigenous t o  the S t i k i n e ,  b u t  sockeye 
and coho are the major producers .  Over .50 p e r c e n t  o f  t h e  Basin is 
i n a c c e s s i b l e  t o  spawning salmon due t o  n a t u r a l  f a l l s ,  rock s l ides ,  o r  
major blocks such as the Grand Canyon. Freshwater f i s h  such as t r o u t ,  
Dolly Varden, and g r a y l i n g  are found i n  most o f  t h e  B a s i n ' s  r i v e r s  and 
lakes. 

The S t i k i n e  Basin has the largest  w i l d l i f e  p o p u l a t i o n s  i n  B r i t i s h  

Columbia. The expans ive  Spats iz i  P l a t e a u  is world famous f o r  i ts  
d i v e r s i t y  and numbers o f  u n g u l a t e s  and p r o v i d e s  bo th  w i n t e r  and summer 
hab i t a t  f o r  many species o f  w i l d l i f e .  Osborn c a r i b o u  p o p u l a t i o n s  are t h e  

largest  i n  the p rov ince  and herds  are found i n  three l o c a t i o n s  i n  t h e  

Basin.  A rare s u b s p e c i e s  o f  Thinhorn sheep found on ly  i n  no r thwes te rn  
B r i t i s h  Columbia is p r o t e c t e d  by t h e  Gladys Lake Eco log ica l  Reserve. The 

Grand Canyon is  home t o  o v e r  300 mountain g o a t s .  Moose, wolves,  deer, 
mountain sheep, bears, and many small furbearers are found i n  good 
numbers throughout  t h e  Basin.  

Much o f  the S t i k i n e  P l a t e a u  l i es  above 1500 metres and is dominated by 
a l p i n e  t u n d r a  o r  b o r e a l  f o r e s t .  The c:oastal area is characterized by 
c o a s t a l  wes t e rn  hemlock and S i t k a  s p r u c e  a t  lower e l e v a t i o n s  and mountain 
hemlock and a l p i n e  fir t o  t r e e l i n e .  Throughout t h e  Basin fires have 
created l a r g e  tracts o f  g r a s s l a n d s  o r  s t a n d s  o f  s u c c e s s i o n a l  tree species 
i n c l u d i n g  lodgepo le  p i n e ,  balsam, p o p l a r ,  a spen ,  and a l p i n e  f i r .  An 
e c o l o g i c a l  r e s e r v e  a t  Bob Quinn Lake p r o t e c t s  t h e  Engelmann 
spruce-subalpine f ir  a s s o c i a t i o n  a t  i ts n o r t h e r n  l i m i t .  

The first human occupants  i n  t h i s  immense w i l d e r n e s s  area were t h e  
Tahl tan I n d i a n s ,  who s t i l l  claim s o v e r e i g n  r i g h t s  t o  t h e  Basin.  The 1 9 t h  

c e n t u r y  saw t h e  first whi t e  c o n t a c t  w i th  traders and p r o s p e c t o r s  l u r e d  t o  
the Basin f o r  f u r s ,  g o l d ,  and a r o u t e  n o r t h .  These p e r i o d s  o f  ac t iv i ty  
were s h o r t - l i v e d  and today the Basin is s t i l l  v a s t l y  w i l d e r n e s s  i n  
character. A t  p r e s e n t  t h e  on ly  s i g n i f i c a n t  s i g n s  o f  human occupancy are 
three small communities w i t h  few f a c i l i t i e s ,  scattered c a b i n s  and 



- 94 - 

I 
I 
I 
I 
1 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

a i rs t r ips ,  and a g r a v e l  highway d i s s e c t i n g  t h e  Basin.  Some h u n t i n g ,  
t r a p p i n g ,  f i s h i n g ,  and a g r i c u l t u r e  p rov ide  s u s t e n a n c e  t o  t h e  B a s i n ' s  
small, most ly  n a t i v e  popu la t ion .  

But times are changing i n  the S t i k i n e .  The area is buzzing w i t h  a c t i v i t y  
as h y d r o e l e c t r i c  and mining i n t e r e s t s  accelerate. B.C. Hydro is  
p r e p a r i n g  p r e l i m i n a r y  d e s i g n s  and environmental  s t u d i e s  f o r  f o u r  
h y d r o e l e c t r i c  p r o j e c t s  on t h e  S t i k i n e  and ' I s k u t  R ive r s .  Two sites on t h e  

S t i k i n e ,  S i te  2 and T a n z i l l a ,  would supp ly  1830 megawatts and create a 
r e s e r v o i r  s u r f a c e  area o f  13 600 hectares, f l o o d i n g  t h e  Highway 37 b r i d g e  
and t h e  unused BCR b r i d g e .  Two sites ori the I s k u t  R ive r ,  More Creek and 
I s k u t  Canyon, w i t h  an a d d i t i o n a l  d i v e r s i o n  dam a t  Forrest Kerr Creek, 
would p rov ide  935 megawatts and create a r e s e r v o i r  s u r f a c e  area of 7900 

hectares. This v e n t u r e  would be B.C . ' s  l a r g e s t  energy p r o j e c t  t o  date ,  
c r e a t i n g  40 p e r c e n t  of  the p rov ince  I s  e x i s t i n g  g e n e r a t i n g  a b i l i t y .  

The Coast Mountains i n  t h e  Basin have c o n s i d e r a b l e  r e s e r v e s  o f  economic 
m i n e r a l s ,  especially coppe r ,  i r o n ,  and molybdenum, Two mining p r o p e r t i e s  
appear  promising: S t i k i n e  Copper and Schaft Creek. Low, u n s t a b l e  copper  
p r i c e s  and h igh  development costs, p a r t i c u l a r l y  energy supp ly  and access, 
are h i n d e r i n g  the i n i t i a t i o n  o f  ei ther p r o j e c t .  

S t i k i n e  salmon have been commercially f i shed  by Alaskans s i n c e  1895 and 
Canadians,  t o  a lesser e x t e n t ,  s i n c e  4.975. I n t e r n a t i o n a l  n e g o t i a t i o n s  
which cou ld  d i v i d e  t h e  t o t a l  a l l o w a b l e  catch o f  S t i k i n e  salmon between 
Canada and t h e  United States are underway. 

\ 

The completion o f  Highway 37 i n  the la te  1970's has i n c r e a s e d  tou r i sm i n  
t h e  Basin.  Accommodation and s e r v i c e  faci l i t ies  are be ing  upgraded, 
commercial t o u r  o p e r a t o r s  are m u l t i p l y i n g ,  and p u b l i c  awareness o f  t h e  

B a s i n ' s  o u t s t a n d i n g  s c e n e r y  is growing. 

Parks Canada has a l s o  shown an i n t e r e s t  i n  t h e  n a t u r a l  v a l u e s ,  o f  t h e  
Basin.  Various s u r v e y s  have r e s u l t e d  i n  r e c o g n i t i o n  o f  t h e  S t i k i n e  as  a 
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candidate f o r  the  proposed Canadian Heritage Rivers System, f o r  the  Grand 
Canyon as a nominee t o  the  proposed Canadian Landmarks System, and fo r  
i n c l u s i o n  o f  Mount Edziza and Spa ts i z i  Plateau i n  the Natura l  Areas o f  

Canadian Signficance Program. I n t e r n a t i o n a l  i n t e r e s t s  have recommended 

preservat ion o f  the  S t i k i n e  under UNESCO's World Heritage S i t e  System 

P o t e n t i a l  Resource and Resource Use C o n f l i c t s  

The S t i k i n e  River  Basin has the  potent ia l .  f o r  t r a d i t i o n a l  conf rontat ions 

between development on the  one hand and preservat ion on the other .  
Future water and r e l a t e d  resource management decisions a f f e c t i n g  the  

Basin w i l l  n o t  be c learcu t .  Tradeoffs and compromises w i l l  have t o  be 

negot ia ted i n  a system where complex i n t e r r e l a t i o n s h i p s  and 

interdependencies are n o t  w e l l  understood, where secondary and cumulative 
ef fects  of  development ac t ions  are not easily predicted. 

An e f f o r t  has been made t o  i d e n t i f y  resources and socioeconomic fac to rs  
t h a t  may be a f fec ted  e i t h e r  b e n e f i c i a l l y  or adversely by fu ture 

developments i n  the Basin. This i s  i nd i ca ted  on t a b l e  23. The 
i n t e r a c t i v e  ma t r i x  i s  a simple means o f  i l l u s t r a t i n g  f i r s t - o r d e r  

environmental e f f e c t s  of a l t e r n a t i v e  ac t ions  .I As can be expected, 
a c t i v i t i e s  with the l e a s t  impact on resources (using m i t i g a t i v e  measures 

where poss ib le)  are: parks, recrea t ion  and tourism, f i she r ies ,  hunt ing , 
trapping, and ag r i cu l tu re .  Indus t r ies  such as mining, f o res t r y ,  

t ranspor tat ion,  and hyd roe lec t r i c  power generation have impacts 0 f 

vary ing degrees. W i l d l i f e  i s  the  most adversely af fected resource 

fol lowed by h a b i t a t  f i she r ies ,  and aest.hetic values. Water q u a l i t y  and 
quant i t y  are a l so  adversely a f fec ted  by severa l  o f  the  developments; 

however, s i g n i f i c a n t  m i t i g a t i v e  measures are genera l ly  poss ib le  fo r  

lThe matrices prov ide a guide for i n t u i t i v e  reasoning and a 
check l i s t  f o r  overlooked in te r re la t i onsh ips .  They are no t  p r e d i c t i v e  ; 
secondary and cumulative e f fec ts ,  uniqueness, magnitude, and importance 
are no t  i d e n t i f i e d .  The r a t i n g s  are l i n e a r  and subject ive.  
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a c t i v i t i e s  r e l a t i n g  t o  mining, r e c r e a t i o n  and tou r i sm,  f o r e s t r y ,  and  
t r a n s p o r t a t i o n .  

The effects o f  h y d r o e l e c t r i c  development on t h e  water r e s o u r c e  have n o t  
been q u a n t i f i e d .  That there w i l l  b e  impac t s  is i n e v i t a b l e ,  b u t  t h e  
magnitude and importance are as y e t  unknown. However, a g e n e r a l  
d i s c u s s i o n  is p o s s i b l e .  The proposed p r o j e c t s  would f l o o d  t h e  Grand 
Canyon o f  t h e  S t i k i n e  changing t h e  river from fas t - f lowing  and t u r b u l e n t  
t o  a slow-moving stream o r  lake environment.  The r e s e r v o i r  and r e s u l t i n g  
flow r e g u l a t i o n  would l i k e l y  affect  downstream t empera tu re ,  ice reg imes ,  
and t u r b i d i t y .  The dams would i n c r e a s e  w i n t e r  f lows and r educe  summer 
f lows.  The shape and complexi ty  o f  t h e  downstream channel  would be 
al tered w h i l e  bra ided  channe l s  would b e  e l i m i n a t e d .  The lower S t i k i n e  
would l i k e l y  remain freer o f  ice. Rese rvo i r  i n t e r c e p t i o n  o f  s ed imen t s  
would decrease sediment  l o a d s  downstream and probably a f fec t  de l ta  
growth. The annua l  t empera tu re  c y c l e  would be altered and a delay i n  
s p r i n g  warming and f a l l  c o o l i n g  c o u l d  be expec ted .  

Table 24 p l o t s  development a g a i n s t  development. Incompatible  r e s o u r c e  
uses are i n d i c a t e d  w i t h  a minus s i g n ,  wh i l e  mutua l ly  b e n e f i c i a l  
a c t iv i t i e s  have a p l u s  s i g n .  No imoact  is denoted w i t h  a z e r o ;  a n  
asterisk i m p l i e s  m i t i g a t i v e  measures are  p o s s i b l e .  H y d r o e l e c t r i c  
p r o j e c t s  may have a n  adve r se  impact on bo th  commercial and s u b s i s t e n c e  
f i s h e r i e s ,  p a r k s ,  t r a d i t i o n a l  h u n t i n g  and t r a p p i n g  areas, and e x i s t i n g  
r e c r e a t i o n a l  use.  Mining may have t h e  same effects - e x c e p t  on 
fisheries. Many p a r k s  i n i t i a t i v e s  wou1.d p r e c l u d e  h y d r o e l e c t r i c  p r o j e c t s ,  
mining, f o r e s t r y ,  and even t r a n s p o r t a t i o n .  T r a n s p o r t a t i o n  developments 
would l i k e l y  i n c r e a s e  r e c r e a t i o n  and t o u r i s m  and p r o v i d e  easier access t o  
s e n s i t i v e  wildl i fe  p o p u l a t i o n s .  Exis t i .ng r e s o u r c e  u s e s  i n  t h e  Basin such 
as commercial and s u b s i s t e n c e  f i s h i n g ,  h u n t i n g ,  t r a p p i n g ,  and a g r i c u l t u r e  
would n o t  a d v e r s e l y  impact on o t h e r  development i n i t i a t i v e s .  
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Water Resource Management i n  t h e  Basin 

The p o t e n t i a l  f o r  major r e s o u r c e  u s e  c o n f l i c t s  is emerging i n  the S t i k i n e  
Basin.  Choosing one c o u r s e  o f  a c t i o n  ove r  a n o t h e r  w i l l  b e  unavoidable .  
F u t u r e  managers w i l l  have t o  determine t h e  best r e s o u r c e  a l l o c a t i o n  -- 
f o r  the Basin,  for the p rov ince ,  and for  Canada. However, as  n o t  a l l  
developments i n  t h e  Basin are proceeding s i m u l t a n e o u s l y ,  there is a r i s k  
that  management d e c i s i o n s  may be made on a f i r s t - come ,  f i r s t - s e r v e  basis 
wi thou t  c o n s i d e r a t i o n  o f  f u t u r e  developments which may be p rec luded .  

C u r r e n t l y ,  the most imminent development i n  t h e  Basin is B.C. Hydro's 
S t i k i n e - I s k u t  h y d r o e l e c t r i c  p r o j e c t .  Approval f o r  the p r o j e c t  rests 
u l t i m a t e l y  with t h e  p r o v i n c i a l  Cabinet  which a d m i n i s t e r s  t h e  Utilities 
Commission Act. This Act is designed t o  streamline r e g u l a t o r y  p r o c e s s e s  
related t o  major energy p r o j e c t s  and t o  i n t e g r a t e  a l l  a s p e c t s  o f  
legis la t ive requirements i n  one review p r o c e s s .  

The p r e - a p p l i c a t i o n  phase o f  the Energy P r o j e c t  App l i ca t ion  P r o c e s s  
i n c l u d e s  a p r o s p e c t u s  and a p re l imina ry  p l ann ing  r e p o r t .  The p l a n n i n g  
r e p o r t  is in t ended  t o  br ie f ly  assess a l t e r n a t i v e  l o c a t i o n s ,  i d e n t i f y  s i te  
preferences, o u t l i n e  terms o f  r e f e r e n c e  f o r  env i ronmen ta l ,  s o c i a l ,  and 
project j u s t i f i c a t i o n  s t u d i e s ,  and describe a p u b l i c  c o n s u l t a t i o n  
program. The a p p l i c a t i o n  phase c o n c e n t r a t e s  on t h e  preferred a l t e r n a t i v e  
and immediate s t u d y  area. This phase i n c l u d e s  details on p r o j e c t  
d e s c r i p t i o n ,  t e c h n i c a l  and f i n a n c i a l  f ea s ib i l i t y ,  environmental  and 
social impact a s ses smen t ,  a n c i l l a r y  a p p l i c a t i o n s ,  p u b l i c  c o n s u l t a t i o n ,  
and o t h e r  i n fo rma t ion  as r e q u i r e d .  Following review by the  Energy 
P r o j e c t  Coord ina t ing  Committee and Working Committees, i n c l u d i n g  p u b l i c  
h e a r i n g s  and i n t e r v e n t i o n s ,  t h e  a p p l i c a t i o n  is either g r a n t e d  or  den ied .  
As t h e  BCUC procedure is very new, it has n o t  yet been determined what 
federal involvement there might be i n  t h e  p rocess :  one p o s s i b i l i t y  is a n  
i n t e r d e p a r t m e n t a l  task f o r c e  which submi t s  comments directly t o  t h e  
Utilities Commission or i n t e r v e n e s  i n  t h e  p u b l i c  h e a r i n g s .  
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The S t i k i n e  River  has the  added compl icat ion o f  be ing an i n t e r n a t i o n a l  
r i v e r  and as such may requ i re  fu r the r  federa l  involvement with respect t o  

hyd roe lec t r i c  development. The I n t e r n a t i o n a l  River  Improvements Act 

s t i p u l a t e s  t h a t  any a c t i v i t y  which a f f e c t s  the  use, e x i s t i n g  o r  
po ten t ia l ,  o f  a r i v e r  outs ide Canada, or increases, decreases, o r  
otherwise a l t e r s  the  n a t u r a l  f low o f  an i n t e r n a t i o n a l  r i v e r  may requ i re  a 

l i cence from Environment Canada. Regulations pe r ta in ing  t o  compliance 
with th is Act a re  s i m i l a r  t o  requirements under the  p r o v i n c i a l  U t i l i t i e s  

Commission Act. 

The I n t e r n a t i o n a l  Boundary Waters Treaty Act (1914) l e g a l l y  confirms i n  
Canada the  Boundary Waters Treaty (1909), and might apply t o  B.C. Hydro's 
proposal. The Act i s  administered by the  Department o f  External  A f fa i rs ,  

bu t  any r u l e s  and regu la t ions  s t ipu lz l ted by the I n t e r n a t i o n a l  J o i n t  
Commission may be enforced by the  In land Waters D i rec tora te .  The Boundary 

Waters Treaty Act provides l e g a l  redress t o  the United States if a 
Canadian a c t i v i t y  r e s u l t s  i n  i n j u r y  on the  U.S. s ide  o f  the  border. The 

Treaty i t s e l f  i s  somewhat l eng th ie r  and conta ins a r t i c l e s  r e l a t i n g  t o  the  
r i g h t s  o f  nav igat ion,  the maintenance o f  transboundary water l e v e l s  and 

f lows except by p r i o r  agreement, and transboundary p o l l u t i o n  on e i t h e r  

s ide  which leads t o  the  i n j u r y  o f  h e a l t h  or  proper ty  o f  the  other .  1 

Another pending major development i n  the  Basin i s  mining. Proposals for  

mining p ro jec ts  would proceed through a p a r a l l e l  review process under the  

p r o v i n c i a l  Mining Regulations Act ; t ranspor ta t i on  developments would 

fo l low ELUC's T u i d e l i n e s  f o r  Linear Devedopments" . 

lAs  p a r t  o f  i t s  mandate i n  r e l a t i o n  t o  var ious ac ts  and t r e a t i e s ,  
the In land Waters D i rec tora te  has severa l  s tud ies  ongoing t o  ensure t h a t  
federal r e s p o n s i b i l i t i e s  with respect t o  n a t i o n a l  and i n t e r n a t i o n a l  water 
resource i n t e r e s t s  are addressed. These s tud ies  inc lude an i n tens i ve  
water q u a l i t y  program, suspended sediment data c o l l e c t i o n  and analys is ,  
various snow and i c e  s tud ies,  and rou t i ne  water quan t i t y  and q u a l i t y  
monitoring. The D i rec tora te  a l so  p a r t i c i p a t e s  on an in terdepar tmenta l  
task force which reviews B.C. Hydro's completed environmental impact 
assessment repo r t s  and i n  the  recen t l y  estab l ished Cooperative 
In format ion Exchange Agreement between B r i t i s h  Columbia and Alaska. 
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There are impor t an t  l i m i t a t i o n s  t o  these review p rocesses .  For example , 
each development is treated i n d i v i d u a l l y  and each proponent p r e p a r e s  an 
environmental  and s o c i a l  impact assessment  f o r  a l imited s t u d y  area. 
Proponents  are n o t  r e q u i r e d  t o  e v a l u a t e  their  p r o j e c t s  i n  a r e g i o n a l  
c o n t e x t  o r  t o  assess t h e  cumulat ive impac t s  o f  a l l  r e s o u r c e  developments 
i n  t h e  Basin.  Moreover, t h e  environmental  impact  a s ses smen t  p r o c e s s  is 
r e a c t i v e  rather than  p r o a c t i v e ;  i t  is a mechanism which r e q u i r e s  
i n t e g r a t i o n  i n t o  a broader p lann ing  s t r a t e g y .  Unfo r tuna te ly  f o r  t h e  
S t i k i n e  Basin,  t h i s  p l ann ing  s t r a t e g y  does n o t  e x i s t  and d e c i s i o n s  are 
b e i n g  made d e s p i t e  t h e  lack o f  adequa te  long-range g o a l s .  

A p r o v i n c i a l  government p l ann ing  p r o c e s s  would n o t  be enough i n  t h e  
S t ik ine . .  Federal i n t e r e s t s  are high: n a v i g a t i o n  r i g h t s ,  t ransboundary 
waters, anadromous fisheries, n a t i v e  p e o p l e s ,  r e g i o n a l  economic 
expansion,  n a t i o n a l  p a r k s ,  mig ra to ry  b i r d s ,  etc . Clearly t h e  f u l l  r ange  
o f  water and water-related management p o l i c i e s  is n o t  t h e  s o l e  
r e s p o n s i b i l i t y  of one l e v e l  of government. The need f o r  a federal- 
p r o v i n c i a l  c o o p e r a t i v e  approach t o  water management is e v i d e n t .  

4 The Canada Water Act (1970) p rov ides  are adeqtiate v e h i c l e  f o r  a d d r e s s i n g  
t h e  conce rns  o f  b o t h  governments i n  water r e s o u r c e  management. This  Act 
faci l i ta tes  i n t e r j u r i s d i c t i o n a l  l i a i s o n  and p r o v i d e s  a forum f o r  t h e  

development of  management p l a n s  which b e n e f i t  t h e  r e g i o n ,  Canada, and 
s o c i e t y  as  a whole. It p r o v i d e s  an a a m i n i s t r a t i v e  framework for  J o i n t  
f e d e r a l - p r o v i n c i a l  c o o p e r a t i v e  programs f o r  d e a l i n g  wi th  water r e s o u r c e  
problems and for p lann ing  t h e  f u t u r e  management and u t i l i z a t i o n  o f  these 
waters i n  the most b e n e f i c i a l  way. 

Canada Water Act r i v e r  b a s i n  p l ann ing  s t u d i e s  fo rmula t e  and select water 
management s t r a t e g i e s  f o r  a b a s i n ' s  development. P r e p a r a t i o n  o f  these 
p l a n s  i n c l u d e  f o r e c a s t i n g  water demanids on t h e  basis  o f  p r o j e c t e d  
r e g i o n a l  developments and p u b l i c  p r e f e r e n c e s ,  e v a l u a t i n g  water management 
a l t e r n a t i v e s ,  de t e rmin ing  their  t e c h n i c a l  and economic f e a s i b i l i t y ,  
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a s s e s s i n g  s o c i a l  and envi ronmenta l  effec:ts, and,  f i n a l l y ,  s e l e c t i n g  t h e  
best management p l a n  ( I W D ,  1978). While there has been criticism o f  
p rev ious  CWA r i v e r  b a s i n  s t u d i e s ,  the unde r ly ing  p r e c e p t s  o f  t h e  Act are 
s t i l l  va l id . '  A j o i n t  approach t o  r i v e r  b a s i n ' p l a n n i n g  is e s s e n t i a l .  

Because o f  major  federal r e s p o n s i b i l i t i e s  i n  t h e  Bas in ,  a p p l i c a t i o n s  
under  t h e  I n t e r n a t i o n a l  River Improvements Act and t h e  Boundary Waters 
Treaty and rev iews  by i n t e r d e p a r t m e n t a l  task f o r c e s  w i l l  n o t  s u f f i c i e n t l y  
address t h e  f u l l  gambit  o f  federal concerns  f o r  l o n g  term management of 
water and related r e s o u r c e s  i n  t h e  Basin.  Whether or n o t  the Canada 
Water Act w i l l  p rov ide  t h e  forum f o r  long-term management and 
in te rgovernmenta l  c o o p e r a t i o n ,  a s t r a t e g y  f o r  p l ann ing  i n  t h i s  remote 
a r e a  must be adopted .  Resource developments shou ld  n o t  proceed ad hoc i n  
t h e  S t i k i n e .  Without t h e  f o r e s i g h t  t h a t  p l ann ing  o f f e r s ,  impending 
r e s o u r c e  use c o n f l i c t s  could  reach i r r e v e r s i b l e  p o s i t i o n s  and the f u t u r e  
o f  t h e  S t i k i n e  Basin, r i g h t l y  o r  wrongly,  may be determined by t h e  
a c t i o n s  of a select few proponents .  

1 A  d i s c u s s i o n  o f  the methods o f  r i v e r  b a s i n  p l ann ing  is beyond the  
o b j e c t i v e s  o f  t h i s  r e p o r t .  
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Appendix 1. Cl imat ic  Data For Telegraph Creek and Dease Lake 
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Appendix 2. 197.7 Climatic Data For E i g h t  S t a t i o n s  
(MOE, Air S t u d i e s ,  Branch, 1980) 
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Appendix 2. 1977 Cl imat ic  !Data for Eight  Stat ions 
Monthly Temperature Summary 

(Degrees Celsius) 
104GINE KINASKAN'LAKE 120421 5 

Mean Mean Monthly E rlrerne Mtsslng Davs Minimum Below 
Y MO Mawwm Minimum Mean ' A d .  Min M a x  Mm 0 - 5  -10 -20 w 
7701 - 4  - 10 - 7  1 1 -22.2 0 0  31 28 16 1 0 
7702 2 - 6  - 2  5 6  - ie.9 0 0  27 15 5 0 0 
7703 0 - 11 - 6  4.4 -23.9 0 0  31 25 16 6 0 
77 04 7 - 3  2 16.7' - 12.2' 2 2  23' 11 1 0 0 
7705 12' - 1' 5 19.0' - 5.6' 0 0  18' 3 0 0 0 
7706 16 3 9 23.3 -2.8 0 0  2 0 0 0 0  

0 778 I: 
0 567 
0 729 9 
9' 435' 

I.- 
32 388 

132 258 L@ 

22 1 183 7 '3 
258 145 3 5 

55 340 

M M P,l 
M M rvl 

M M r,c 

1:l M M 

7707 19 6 12 2 6 7  6 0 0  0 0 0 0 0  
7708 21 6 3 0 0  - 2 8  0 0  1 0 0 0 0  

7710 M M M 72'  - 7 2 '  16 16 M M M M M  
7711 M M M M M 3 0 3 0  M M M M M  
7712 M M M M M 31 31 M M M M M  
Annual M M M 30.0'-23.9' 79 79 M M M M M  

Longest 1977 period with minimum above 0 61 DAYS ,JUL 01 - AUG 30 

7709 12 1 l3 7 156 - 3 9  0 0  1 2 0 0 0 0  

- 2 87 DAYS ,JUN 05 - AUG 30 
- 4  139DAYS iMAY 18-OCTO3 

Period between first and last occurrences of five consecutive days all with mean temperatures above 3 C  in 1977 130 DAYS' MAY 15 - SEP 22 

Degree days above 5°C for same period 685 
_ -  - _  

- 

Mean 
Vaxirnm ,. .*. 

'701 M 
!702 M 
7703 M 
7 i G 3  . M 
7705 M 
77C6 M 

I I  c7 M 
7700 M 
77Q9 M 
77 10 t4 
77 11 M 
7712 -12 

-- 

Annual M 

Mean Monthly 
Minimum Mean 

M M 
M h4 
M M 
M M 
M M 
?<I M 

FA M 
M M 
M M 
M M 
M M 

- 19 - 16 
M M 

10481NE 

Extreme 
Max. Min. 

M M  
M M  
M M  
M M  
M M  
M M  

M M  
M M  
M M  
M M  
M M  

3.0 -36.0 
3.0' - 36.08 

BO8 QUINN LAKE 1200ROJ 

M 
Max 

31 
28 
31 
30 
31 
30 

31 
31 
30 
31 
30 
0 

334 

I!;Sng 
Min. 

31 
28 
31 
30 
31 
30 

31 
31 
30 
31 
30 
0 

334 

Days Minimum Below 
0 - 5  .IO -20  

M M M M  
M M M M  
M M M M  
M M M M  
M M M M  
M M M M  

M M M M  
M i ' A M M  
M M M M  
M M M M 
M M M M  

31 30 27 i 4  

M M M M  

- 20 

M 

M 
M 
M 
M 

M 
M 
M 
M 
M 

rJI 

rd 

-I 

Phove 5 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
0 
M 

Deqrea Days 

Relw l e  
M 
M 
' A  
>,l 
M 
M 

M 
M 
M 
M 
M 

1037 
M 

E'2Ctr.T 
Above 5 

M 
M 
M 
M 
M 
M 

M 
M 
iv 
M 
M 
3 
M 

Longest 1977 perioo with minimum above 0 M DAYS 
- 2  MDAYS 
- 4  MDAYS 

Period between first and last occurrences of five consecutive days all with mean temperatures aoove 5:C ic M DAYS 

Degree days above 5'C for same period: M 
0 

104G/NE ISKUT RANCH 1203672 
Degree Days 

h!em ?Aean Monlhly Exirema Missing Days Minimum eeiow E I f m i ~  
0 - 5  -10 - 2 0  -30 A & 5  %low 18 A b a 5  I V c  N m r w r n  Mmimum Mean Max. Min. Max. Min. 

77 c 1  - 3 - 12 - 7  4.4' - 26.1 2 2  29' 23 18 3 0 0' 704' 0' 
i 7 0 2  3 - 4' 0' 6.7' - 15.0' 3 5  20' 7 3 0 0 0' 405' 0' 
77 03 2 - 9  - 4  4.4' - 20.0' . 2 2 29' 22 10 0 0 0' 632' 0' 
i 7  0 4 .  a - 2  3 18.3 - 10.0' 0 3  20' 7 1 0 0 18' 315' 2' 
7705 13 - 1  6 18.3 -6.7 0 0  17 4 .  0 0 0 43 375 4 
7706 M M M 23.9' -.6* 9 10 M M M M M  M M M 

i 7 Q ;  .V M , k4 26.7' 1.1' 9 10 M M M M M  M M M 
77136 22 5 13 31.1 -5.0 0 0  1 1 0 0 0  260 144 99 
i 7  09 14 0 7 17.8 -6.1 0 0  1 9 3 0 0 0  57 338 9 
7 ' 0  5 - 3  2 10.0 -11.1 0 0  2 2 0 1 0 0  1 503 0 
/.. . ,  - 3  ' - 1 5  - 9  5.6 -36.7 0 0  30 24 18 9 4 0 907 0 

-- 23 -- 18 4.4 -42.8 0 0  31 31 28 18 6 0 1105 0 ; c - 7 2  

fi,r,nual 7' -- 5' 1' 31.1'-42.8' 25 32 219'130 79 33 10 643' 5698' 190' 

:  zest 1977 pr iod  wtn minimum above 0 M DAYS 

-- . , 
. .-, 

- 2  MDAYS 
- 4  MDAYS 

i ber,veen first and l?st occwrences of live mnsecutiw days all with mean temperatures a h v e  5 C in 1977: 141 DAYS' MAY 03 - SEP 21 

!ec:ec? clavs above 5 C for same penoa 517' 
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77 01 
77 02 
77 03 
77 04 
77 05 
77 06 

77 07 
77 08 
77 09 
77 10 
77 11 
77 12 

Mean Mean 
Maximum Minimum 

- 7  - 16 
2 -11 
2 - 13 
9 - 4  

13 0 
17 4 

20 7 
22 6 
15 - 1  
6 - 3  

- 7  - 18 
M M 

Appendix 2 .  (cont )  
Monthly Temperature Summary (cont 

(Degrees Ce:Lsius 1 

Monthly 
Mean 

- 12 
-5 
- 6 .  

3 
7 

10 

14 
14 
7 
1 

- 12 
M 

104H/NW 

Extreme 
Max. Min. 

1.7 -30.0 
8.9 -22.2 
6.7 -25.0 

20.0 - 13.3 
18.9 - 5.0 
24.4 -2.2 

27.8 3.3 
32.2 - 1.7 
18.9 -5.0 
12.8 -9.4 
7.2 -38.3 
1.1' -48.9' 

MCBRIOE RIVER 1204958 
Degree Oays 

Missing Days Minimum Bel& 
Max. Min. 0 - 5  -IO -20 - 3 0  *bore5 8 e b  18 

0 0  31 30 27 6 0 
0 0  28 26 12 3 0 
0 0  31 28 19 7 0 

0 923 
0 633 
0 730 

0 0  25 14 1 0 0 18 465 
0 0  1 6 2 0 0 0  53 355 
0 0  1 0 0 0 0  156 234 

0 0  0 0 0 0 0  264 140 
0 0  1 0 0 0 0  29 1 119 
0 0  1 8 1 0 0 0  66 325 
0 0  24 1 1  0 0 0 3 515 

0 914 0 0  30 30 23 10 6 
13 13 M M M M M  M M 

0 
0 
0 
I 
6 

36 

97 
124 

6 
0 
0 

M 
Annual 7 - 6  1 32.2'-48.9' 13 13 224'160 100 40 16 851' 6146' 270' 

Longest 1977 period with minimum above 0 68 DAYS JUN 24 - AUG 30 
- 2  88 DAYS JUN 05 - AUG 31 
- 4 126 DAYS MAY 27 - SEP 29 

Period between first and last occurrences of five wnsecutiw days all with mean temperatures aoove 5'C in 1977: 160 DAYS APR 23 - SEP 30 

Degree days above 5'C for same period: 844 

104GINE TOOAGIN RANCH 1208202 

. ~. -. -. __ ... . ..- 

Degree Cavs 
Mean Mean Monrnry E X t i R W  MIS!#- Oays Minimum Bekw El'ec:?. d 

Y M o  Maximum Minimum Mean Max. Min. Max. Min. 0 - 5  -10 -20 -30 Above 5 Bel- :b Aos\a 5 

- 9  2.2 -30.6 0 0  31 29 21 5 1 7701 - 4  - 13 
7702 3 -8 -3 7.8 - 18.9 0 0  28 20 8 0 0 
77 03 1 - 12 -5 5.6 -23.9 0 0  31 29 15 6 0 
7704 8 - 4  2 18.3 - 14.4 0 0  27 12 1 0 0 

0 831 0 ~~ 

0 584 0 
0 

10 483 1 
0 710 

7705 13 - 2  5 18.9 - 7.2 0 0  1 9 5 0 0 0  31 39 1 Y 7 
7706 16 1 9 23.3 -3.9 0 0  7 0 0 0 0  117 273 20 

7707 19 4 .12 27.8 - .6 0 0  1 0 0 0 0  21 1 i 92 6: 
7708 22 5 13 31.7 -5.0 0 0  1 1 0 0 0  254 149 02 

9 77 09 13 0 7 17.8 -6.7 0 0  1 5 4 0 0 0  
77 10 5 -4  1 8.9 - 12.2 0 0  24 10 2 0 0 
7711 -5 - 16 - 10 2.8 L38.3 0 0  0 e54 0 So 26 19 10 4 
7712 -16 - 26 - 21 - .6 -45.6 0 0  31 31 30 22 8 0 1205 0 
Annual 6 - 6  0 31.7 -45.6 0 0  245 167 96 43 13 678 6558 168 

Longest 1977 period with minimum above 0 29 DAYS AUG 02 - AUG 30 

5;', g; 0 

- 2 .87 DAYS JUN 05 - AUG 30 
- 4 96 DAYS MAY 27 - AUG 30 

Period between first and last Occurrences of five consecutive days all with mean temperatures above 5'C in 1977: 152 DAYS APR 23 - SE? 22 

Degree days above 5°C for same period: 674 

104GINW TELEGRAPH CREEK 1208040 

Mean 
Y M o  Maximum 

7701 - 4  
7702 3 
7703 5 
7704 12 
7705 18 
7706 20 

7707 24 
7708 26 
77 09 18 
7710 8 
7711 - 6  
7712 -16 
Annual 9 

Mean 
Mintmum 

- 10 
-4  
-5 

0 
2 
7 

9 
10 
3 

- 1  
- 12 
- 23 

- 2  

Monthly 
Mean 

- 7  
- 1  

0 
6 

10 
13 

16 
18 
1 1  
4 

- 9  
- 19 

3 

Extreme 
Mar. Min. 

4.4, - 20.0 
7.2 - 10.6 

10.6 -12.2 
23.3 -5:o 
23.9 - 1.7 
27.2 2.2 

31.1 3.9 
34.4 1.1 
21.7 -1.7 
14.4 -5.0 
5.0 -29.4 

-3.9 -37.2 
34.4 -37.2 

Mirung 
Max. Mm. 

0 0  
0 0 1  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

Oays Minimum &law 
0 - 5  -10 -20 -30 
31 26 14 0 0 
27 10 1 0 0 
31 15 2 0 0 
1 6 1 0 0 0  
. 8 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

' 0  0 . 0  0 0 
5 0 0 0 0  

1 6 1 0 0 0  
30 25 13 8 0 
31 31 28 19 5 

195 109 58 27 5 

Longest 1977 period with minimum above 0 97 DAYS IHAY 27 - AUG 31 
- 2  162 DAYS APA22-SEP30 
- 4 167 DAYS 84PA 20 - OCT 03 

- 5  
0 
0 
0 

55 
150 
254 

355 
410 
167 

14 
0 
0 

1405 

Degree Oays 

Below 18 

783 
519 
556 
365 
253 
136 

60 
40 

223 
442 
81 6 
i :63 
5364 

Elfwive 
Above 5 

0 
0 
0 
9 

28 
94 

177 
245 

41 
? 
0 
0 

595 

Period between first and last occurrences of five consecutive days all with mean temperatures above 5°C in 1977: 180 DAYS APR 03 - SEP 30 

Degree days above s"C for same period: 1391 
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Appendix 2. (cont 
Monthly Temperature Summary (cont 1 

(Degrees Ce.lsius 1 

10W/NW HATIN LAKE 12033M0 

Mean Mean Monthly Extreme Missing Days Minimum Below 
Mo Maximum Minimum Mean Max Mm Mar Min 0 - 5  -10  -20 -30 

7701 - 3  - 14 - 8  6.1 -31.1 0 0  30 26 22 6 1 
7702 2 - 10 - 4  7.2 -23.3 0 0  28 22 16 2 0 
7703 0 - 14 - 7  3.3 -26.1 0 0  31 30 22 6 0 
7704 7 - 5  1 16.7 - 12.2 0 0  27 18 4 0 0 
7705 M M M M M 3 1 3 1 ' M M M M M  
7706 16 1 9 22.8 -3.9 0 0  9 0 0 0 0  

7707 18 3 11 26.1 -3.9 0 0  4 0 0 0 0  
7708 M M M M M 31 31 M M M M M  
1709 M M M M M 30 30 M M M M M  
7710 M M M M M 31 31 M M M M M  
T i l  M M M M M 30 30 M M M M M  
7712 M M M M M 31 31 M M M M M  
Annual M M M 26.1'-31.1' 184 184 M M M M M  

Longest 1977 period with minimum above 0 M DAYS 
- 2  MDAYS 
- 4  61 DAYS JUN 01 - JUL 31' 

%od Setween first and last occurrences of five wnsecutiw days all with mean temperatures above 5°C in M DAYS 

Degrze days above 5°C for same period M 

Uean 
't h!o Maximum 

7701 - 6  
7702 2 
7703 0 
7704 8 
7705 13 
7706 16 

Mean 
Minimum 

- 14 
- 8  

-11 
- 4  

. o  
4 

Monthly 
Mean 
- 10 

- 3  
- 5  

2 
6 

10 

1 O4JJSE 

Extreme 
Max. Min. 

1.7 -30.0 
8.0 - 17.5 
5.3 -20.7 

18.4 -11.7 
19.2 -5.6 
25.3 - 1.9 

Degree Days 

Above5 Below 16 

0 815 
0 622 
0 777 
8 515 
M M 

112 279 

172 231 
M M 
M M 
M M 
M M 
M M 
M M 

inecclw 
Above 5 

0 
0 
0 
0 
M 

20 

41 
M 
M 
M 
M 
M 
M 

DEASE LAKE 1 192340 

Miuinq Days Minimum Wou Enmm 

0 0  31 28 23 5 0 0 070 0 
0 0  28 20 10 0 0 0 596 0 

0 0 0  31 27 16 2 0 
0 0  2 4 9 1 0 0  17 474 1 
0 0  1 6 1 0 0 0  51 363 6 
0 0  1 0 0 0 0  153 237 37 

Degree Days 

0 - 5  - t o  -20 -30 Above5  Below18 A m 5  Mar. Min. 

0 727 

7707 19 6 12 25.3 1.6 0 0  0 0 0 0 0  23 1 173 76 
7708 21 6 14 30.2 -2.7 0 0  1 0 0 0 0  272 135 111 
7709 13 1 7 16.9 -4.2 0 0  1 5 0 0 0 0  64 334 8 
7'10 7 - 3  2 12.2 -10.6 0 0  2 5 8 2 0 0  3 509 0 

- 12 3.8 -35.2 0 0  3G 27 23 10 2 0 888 0 i 7 1 1  - 7 
7 1 2  -19  - 27 -23 -4.3 -45.1 0 0  31 31 29 24 9 0 1271 0 
Annual 6 - 6  0 30.2 -45.1 0 0  233 151 104 41 11 791 6577 239 

- '6 

Congest 1977 period with minimum above 0 87 DAYS JUN 05 - AUG 30 
- 2  96 DAYS MAY 27 - AUG 30 
- 4 125 DAYS MAY 21 - SEP 22 

DorioC between forst acd last occurrences of five consecutive days all with mean temperatures above 5'C in 1977 152 DAYS APR 22 - SEP 21 

Degree days above 5'C for same period: 780 
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Appendix 2. ( c o n t )  
P r e c i p i t a t i o n  Summary I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lQ4B1NE BOB ClUlNN LAKE 1200RQJ 
Monthly Total RgCtpttaum (mm) Accumulated ReclplsMn (mm) 

Nonfhly 
Manual Recording Days Wlth Days Storage Gauge SnMall,  

Y Mo ObservaUOn Gauge Precipiwn Missed 1 2 Intuval (cm) 
77 01 M M 31 M 

77 03 M M 31 M 
77 04 M M 30 M 
77 os M M 31 M 
77 06 M M 30 M 

77 07 M M 31 M 
77 03 M M 31 M 
77 09 M M 30 M 
77 10 M M 31 M 
77 11 M M 30 M 
77 12 40.8 9 0 38 7 
Annual M M 3 3 4  M 

77 02 M '' M 28 M 

104GINE ISKIJT RANCH 1203672 
Monthly TOW RectpnabOn (mm) Accumulated Reaplmun (mm) 

Monthly 
Manual Recording 0aysW1 O w  StorageGauge Snovdall 

f I / +  Dbse-rafion Gaugq Reapltetm Missed 1 2 Intend tcmt 

;7 01 18.7 5 0 
02 2.0 1 0 

77 03 16.6 6 0 
77 i3$ 9.7 3 0 
'7 05 22.6 9 0 
77 9.5 M M 11 

77 07 M 
77 03 31.3 
77 03 15.1 
'7;. 1, 23.7 

.?7 i 1  5.0 
:7 12 8.2' 
L m u a l  M 

M 9 
9 0 
7 0 
5 0 
3 0 
2' 0 
MI .20 

104G/NE KINASKAN LAKE 120421 5 

18.7 
2.0 

16.6 
9.7 

T 
M 

.o 

.o 
T 
.5 

5.0 
8.2' 
M 

Monthly Total Rscipt7Bton (mm) pvnvnulated Pmcwmon (mm) 
Monthly 

Manual Recording Dayswim DavY Storage Gaup Sno*rtall 
Observation Gauge PrecapltaWn Mnsad 1 2 InlBNBI iCm) 

11 0 
9 0 
6 0 
2 ' 2  

10' 3 
12 0 

17' 0 
11 0 
7" 0 

Vl 16 
M 30 
M 31 
kp 82 

104G/NE TODAGlN RANCH 1208202 

12.0 
34.5 
19.1 
21.4 

M 
.o 
.o 
.o 
.o 
M 
M 
M 
M 

27.3 
19.5 
15.9 
21.1 

, ?  _ 1  . 
J C  
"i 

1.1 

. ,  
. . ._ .. - . . .~ 

d 17 6 
. 'E 36 6 

56 1 

. _ .  

:! ;';L,ci 324.2 

11 0 
7 0 
5 0 
4 0 

1 3 0 
1 6 0 

16 0 
10 0 
9 0 

14 0 
15 0 
9 0 

129 0 

27.3 
19.0 
15.9 
15.5 

.3 

.o 

.o 

.o 

.o 
9.2 

23.5 
18.4 

129.1 

S n w  Pack 

D W h  
( 0 1  

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
35 

COMI 
(?&) Dale 

JAN31 
FEE28 
MAR31 
APR30 
MAY31 
JUN3O 

JUL31 
AUG31 
SEP30 
OCT3 1 
NOV30 
OEC3 1 

Snow 

O e D m C O M I  
fcml (XI Oate 

M JAN31 
M FEB28 
M MAR31 
M APR3O 
0 MAY31 
0 JlJN30 

0 JUL3l 
0 AUGBl 
0 SEP30 
M OCT31 
M NOW0 
M DEC31 

Snow %k 

M FE028 
M MAR31 
M APR3O 
0 MAY31 
0 JUN30 

0 JUL3l 
0 AUG31 
0 SEP30 
M OCT31 
M NOV30 
M OEC31 

48 JAN31 
!A FEB28 
45 MAR31 
0 APR30 
0 MAY31 
0 JUN30 

0 JUL31 
0 AUG31 
0 SEP30 
T OCT31 
25 NOV30 
43 DEC31 
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Appendix. 2. (cont 
P r e c i p i t a t i o n  Summary (cont ) 

104G, NW TELEGRAPH CREEK 1208040 
h!oritE!y Tolal Precioitalion (mrnl 4cc~mulated Precipitarton (-mi 

- -___ . _._ \:crtn1y 
Manual Recording Days With 0.3,s Storage Gauge Sncx:a:l 

Y MO Obsemtlon Gauge Precipnration Missed 1 2 !.;:em1 I C 3 1  

9 0 
8 0 
4 0 
4 0 
9 0 
8 0 

9 0 
11 0 
6 0 

12 0 
10 0 
6 0 
96 0 

' .,.. :.,, . I.' . 

77 01 34 3 34.3 
2.1 
7.6 
5.1 

.o 

.o 

77 02 i9 .2 
77 03 7.6 
77 04 10.8 
77 05 16.9 
77 06 15.6 

0 
0 

77 07 22.6 
77 08 37.1 
77 09 7.2 
77 10 43.3 

.o 

.o 

.o 

.o 
35.8 
19.1 

104.0 

0 
0 
0 
0 

25 
30 

J !J i'.' t 
AUGCI 1 
SE?30 
OCT3 i 
NOV30 
DEC31 

Annual 269.5 

104H/NW MCBRIDE RIVER 1204958 
. ,. .. 2 .i,* ?ac. __ - 

Cover 
( a j ;  L ! : U  

JAN3 1 
FE828 

APRSQ 
AIAY31 
JUN30 

JUL31 
AUG31 
SEP30 
CCT31 
NOV30 
DEC3; 

M A R ~ I  

Monthly Total Precioitalon (mml AaumuIaMd Recipitation imml 
!.qmniy 

Manual Recording Days With Days Storage Gauge SflCWf3II 
Y Wa Obserarlcn Gauge PreCiptta:ion Missed 1 2 in!?r,al tcm1 

Deolli 
;im: 

58 
48 

77 01 55.3 
77 02 8.0 
77 03 18.3 
77 04 16.5 
77 05 42.1 
77 06 51.6 

0 

14 0 
7 0 

17 0 
22 0 

l5 7 0 
55.3 

6.0 
18.3 
8.: 
1.3 
T 

77 07 73.7 
77 08 46.9 
77 09 14.2 
7? 10 34.7 
77 11 33.7 
77 12 27.5 
Annual 422.5 

20 0 
1 1  0 
4 0 

10 0 
17 0 
7 0 

.o 

.o 

.o 
21 .a 
32.9 
27.5 

G 
r, 
0 
T 
io 
40 

173.2 151 0 

1 OdliNW HATIN LAKE 12033M0 
Sncw Fa3 :.'mhty Total Precioitalmn (mmi . 4ccumulated Renpitalmn (mml - - 

Manual Recording Days Wlin Days Storage Gauge 
Y hlo ObseNalnn Gauge Recipitatlon Missed 1 2 'ntenal 

77 01 14 2 4 0 
3 0 

12 0 
4 0 

M 31 
10 0 

9 0 
M 31 
M 30 
M 31 
M 30 

M 184 

BM 31 

Montnly 
Snowtall 

(cmr 

14.2 
4.3 

13.7 
5.1 

M 
.o 
.o 
M 
M 
M 
M 
M 
M 

3eoi: Cover 
IC.-: l',) c?!e 
35 JAN3; 
22' FE828 
27 MAR3i 
0 APR30 

77 02 4.3 
77 03 13.7 
77 04 9.4 
77 05 M 
77 06 42.2 

M MAY31 
0 JUN30 

0 JUL31 
M AUG3 1 
M SEP30 
M OCT31 I 

M NOV30 
!V DEC31 

77 07 38.3 
77 08 M 
77 09 M 
77 10 M 
77 11 M 
77 12 M 
Annual M 

10W/SE 0E:ASE LAKE 1192340 I 

Snow Pack Monthly Total PreCipilatm tmml Accumulates P-ecipilalmn (mm) 

Manual %cording Days Wain Days Storage Gauge 
Y Mo Observation Gauge RecipilaiiOn M l S W  1 2 lnterml 

Montnly 
Snowall 
iml 

56.0 
8.8 

36.8 
13.6 

.4 
T 

Seoin Cover 
lc.ni (O.I Dale 
65 JPN31 
52 FE828 
65 MAR31 
0 APR3O 
0 MAY31 
0 JbN30 

77 01 38.0 
77 02 7.2 
77 03 28.6 

17 

17 
8 

- 
I 

77 04 16.3 
77 05 24.7 
77 06 61.7 

11 
23 

.O 

.O 
77 07 84.7 
77 08 49.7 
77 09 30.1 
77 i o  18.7 
77 11 20.3 
77 12 ' 23.0 

23 7 0 
12 0 
14 0 
12 . 0 
14 0 

.15 0 

1.4 
5.2 

30.2 
42.8 

195.2 Annual 403.0 7 7-3. 0 



Y Mo 

77 01 
77 02 
77 03 
77 04 
77 05 
77 06 

77 07 
77 08 
77 09 
77 10 
77 1 1  
77 12 
Annual 

- 112 a- 

Appendix 2. (cont )  
Monthly Wind Summary 

1 O4JiSE DEASE LAKE 11 92340 

Prevailmg 
Dlrectlon 

NE 
NE 
SW 
sw 
sw 
sw 
sw 

M 
M 
M 
M 
M 
M 

Y MO 

77 01 

77 02 

77 03 

77 04 

77 05 

77 06 

77 07 

77 08 

77 09 

77 10 

77 1 1  

77 12 

Annual 

Mean 
Speed 
(km hl 

4.5 
7.6 
8.0 
9.0 
7.6 
7.1 

5.9 
M 
M 
M 
M 
M 
M 

N 

4.9 
16 
6.2 
14 
6.6 
10 
4.7 
5 

5.8 
12 
4.9 

7 

4.8 
10 
M 

M 

M 

M 

M 

5.5' 
1 1  

NE 

5.9 
25 
7.9 
34 
75 
16 
6.5 
13 
6.8 
12 
5.9 
6 

5.8 
8 
M 

M 

M 

M 

M 

6.9' 
16 

Speed 
(zm hi  

19 
29 
34 
29 
27 
24 

19' 
M 
M 
M 
M 
M 
M 

D~rection Date :dim 1-5 6-19 

NE 17 9 '9 27 - 
S 18 
S 04 

sw 12 
s 02 

. .~ 
1 35 42 
3 34 38 
3 31 33 
2 37 36 

NW 22 2 41 34 

NE . 13 3 51 33 
M 
M 
M 
M 
M 
M 

E 

2.4 
2 

3.4 
2 

3.0 
1 

3.1 
2 

3.8 
3 

2.5 
2 

3.0 
3 
M 

M 

M 

M 

M 

3.1' 
2 

SE S sw 
4.5 4.3 4.7 
6 25 15 

6.3 9.6 8.0 
5 19 20 

6.8 7.6 9.0 
14 21 21 
7.8 10.3 11.3 
12 28 31 
6.6 6.8 10.4 
15 18 28 
5.0 6.2 9.7 
12 28 36 

4.2 4.8 8.4 
11 26 28 
IU M M 

IW M M  

IW M M 

IW M M 

IW M M 

6.0' 7.0' 9.2' 
11 24 26 

W %',V 

3.2 8.5 
1 1 

3.3 6.4 
3 1 

6.4 13.A 
2 1 1  

4.6 10.3 
2 4 

5.8 9.5 
3 7 

5.5 8.7 
4 5 

6.2 9.0 
3 7 
M M 

M M 

M M 

M M 

M M  

5.1' 10.5' 
3 5 

1 1 - 2 (  

4 
12 
2; 
27 
23 
23 

12 

v 

.o 
0 
.o 
0 
D 
0 
.o 
0 
.o 
0 
0 
0 

.o 
0 
M 

M 

M 

M 

M 

.o* 
0 

J 
- I  

n 

I 

Data 
Palls 

l e a l  

100.0 

100.0 

!00 0 

100 9 

100 0 

100 0 

91 5 

0 

0 

0 

.o 

0 

57.4 
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Appendix 2 .  (cont)  
Monthly B r igh t  Sunshine Summary 

(Hours 

lO4JlSE DEASE LAKE 
paoenl 

Y M O  mal Rnslblll 

77 01 38.5 18 
77 02 77.5 31 
77 03 136.1 38 
77 04 189.8 45 
7705 201.9 40 
7706 209.3 39 

77 07 219.9 41 
7708 246.4 52 
77 09 125.5 33 
77 IO 97.7 31 
77 1 1  76.6 33 
77 12 56.3 29 
Annual 1675.5 36 

1192330 
oayrno Hours 

Sunshine M i s s e d  

12 0 
7 0 
3 0 
2 0 
1 0 
2 0 

2 0 
3 0 
1 0 
7 0 
8 0 
9 0 

57 i) 
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Appendix 3. Annual Extremes of I l ischarge and Annual To ta l  
Discharge for Selected Stat ions 
(IWD, Water Resources Branch, 1980) 
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Appendix 4. A Bib l iography of NI-IRI Snow and Ice S t u d i e s  i n  
t h e  S t i k i n e  River  Basin 
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Appendix 4.  A B ib l iog raphy  o f  NHRI Snow and Ice S t u d i e s  i n  
t h e  S t i k i n e  River Basin 

Claque, T.T. and W.H. Mathews. 1973. 

F o r g a r a s i ,  S. 1981. Albedo Survey o f  Andrei Glacier, I s k u t  R ive r  Basin, 

Mokievsky-Zubok, 0. 1978. Repor t  on Glaciological S t u d i e s  i n  I s k u t  River 

Mokievsky-Zubok, 0. 1979. Repor t  on G l a c i o l o g i c a l  S t u d i e s  i n  I s k u t  River 

Mokievsky-Zubok, 0. 1980. Sudden Discharge  o f  Glacier-dammed Flood Lake, 

The Magnitude o f  Joku lh laups .  J. o f  

G 1 .  Vol. 12,  No. 6 6 .  

B.C. Midsummer 1980. NHRI  Paper  No. 15, Environment Canada. 

Basin i n  1978. N H R I .  

Basin i n  1979. N H R I .  

Aug. 1979. 

Mokievsky-Zubok, 0. 1980. Repor t  on G l a c i o l o g i c a l  S t u d i e s  i n  I s k u t  R ive r  

Basin, 1980. Annual report, N H R I ,  Environment Canada. 
Mokievsky-Zubok, 0. 1981. Repor t  on G l a c i o l o g i c a l  S t u d i e s  i n  I s k u t  River 

Basin i n  1981. Annual r e p o r t ,  N H R I ,  Environment Canada. 
Perchanok, Max S. 1980. Reconnaissance o f  Glacier-dammed Lakes i n  t h e  

S t i k i n e  and I s k u t  River B a s i n s ,  B.C,  N H R I ,  Environment Canada. 
Waldron, D.A. Model S imula t ion  o f  t h e  Sudden Discharge  o f  Glacier- 

dammed 'Flood Lake, Aug. 1979. Dep. o f  Geophysics and Astronomy, 
U n i v e r s i t y  o f  B r i t i s h  Columbia. 

N H R I  Summary r e p o r t ,  Environment Canada. 

1981. 

I 
I 
I 
I 
I 



Appendix 5. Salmon Escapement: i n  t h e  Canadian S e c t i o n  
o f  t h e  S t i k i n e  River 1971-1980 
(DFO, 1982) . 
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YEAR 

1971 

- 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

Appendix 5. Salmon Escapement i n  the Canadian Section 
o f  the S t i k ine  River 1971-1980 

CHINOOK -- LOCATION 

Craig River 1 
Tuya River 50-3.00 
Tahltan Lake and River 
I s k u t  River 

Tahltan Lake and River 
Tuya River 40 

Tahltan Lake and River 

Tahltan Lake and River 

Chr is t ina  River 275 
Chutine River 1000-2ClOO 
Craig River 

Missusjay Creek 
Shakes Creek 75 
Tahltan Lake and River 5,000 

2,5908 
Tsk ih in i  Creek 50 
Yehiniko Creek 50 
L i t t l e  Tahltan River :700 

I s k u t  River 
Tahltan Lake and River :120 

600 
L i t t l e  Tahltan River /io0 
Cra ig River 

I s k u t  River 290 
Tahltan Lake and River 25 
L i t t l e  Tahltan River a00 

650 
Craig River 

Tahltan Lake and River ‘756 
1 ,000 

L i t t l e  Tahltan River 632 
650 

Tuya River 50 

COHO - SOCKEYE 

3,000 

18,523 
300-800 

52,354 

2,877 

8,106 

500-1000 2000-5000 
1,000 934 

40 0 
50 

8,159 

220 
24,111 

42,960 
5,000 

22,488 

30 

150 

2,775 

1,960 
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Appendix 5 .  (cont ) 

YEAR LOCATION - 
1979 L i t t l e  Tahltan River  

Tahltan Lake and River 

Tuya River  

1980 Chutine River  
Shakes Creek 
L i t t l e  Tahltan River  
Beatty Creek 
Tahltan Lake and River 
Cra ig River 
Verret  River 
I s k u t  River 
S t i k i n e  mainstream 

1981 Bea t t i e  Creek 
Chutine River  
L i t t l e  Talhtan River 
I s k u t  River 

CHI NOOK 

1,466 
.L 00 

2, :118 
425 
15 

-- 

6 
30 

2 , l 37  
l500 

3,000 

550 

1800 

COHO - SOCKEYE 

2,500 

10,211 

600 
50 

11,016 
12 

500 
6,000 
3,000 

150 

1500 



Appendix 6 .  Pre-Construct ion Si te  I n v e s t i g a t i o n s  for t h e  
S t i k i n e - I s k u t  River  P r o j e c t s  
(B.C. Hydro, 1981:) 
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Appendix 7. Summaries from Pre l iminary Environmental Studies 
1. Economic Geology Report Summary / 

"The purpose o f  t h i s  i n v e s t i g a t i o n  i s  t o  provide basel ine data for  t h e  
Resource Economics sec t ion  o f  the environmental f e a s i b i l i t y  s tud ies  and 
t o  describe and evaluate mineral,  rock, coal ,  o i l  and n a t u r a l  gas 
deposits t h a t  would be a f fec ted  by the  proposed hyd roe lec t r i c  
development. The impacts o f  the development on these resources are  a l s o  
described. 

V h i s  r e p o r t  examines the e f f e c t s  o f  the  St ik ine- Isku t  Rivers 
Hydroe lec t r i c  P ro jec t  on the resources o f  petroleum and n a t u r a l  gas, 
coal ,  i n d u s t r i a l  minerals, aggregate, base metals, precious metals and 
lap ida ry  rocks and minerals. I t  was found t h a t  poss ib ly  two base meta l  
(copper) showings and one precious metal (go ld)  showing would be 
adversely a f fec ted  by the  proposed development. O f  these showings on ly  
one copper showing i s  described and i t  has p y r i t e  and cha lcopyr i te  i n  
f rac tu res  i n  s i l i c i f i e d  andesite. There is no i n d i c a t i o n  o f  s i g n i f i c a n t  
minera l  deposits i n  the  rese rvo i r  areas despi te  considerable 
explorat ion.  P o t e n t i a l  hos t  rocks f o r  coa l  l i e  along the southern margin 
o f  the Tanz i l l a  and S t i k i n e  Z reservo i rs ,  b u t  no coa l  has been found 
within the  rese rvo i r  boundaries. 

The St ik ine- Isku t  Rivers Hydroe lec t r i c  P ro jec t  could have a favourable, 
though marginal, impact on t ransporat ion through the  development o f  
roads, and poss ib ly  by p rov id ing  common f a c i l i t i e s  f o r  mining exp lo ra t i on  
and development personnel. New roads i.n the  I s k u t  River area would open 
some new country t o  prospectors with ground t ranspor ta t ion  and prov ide 
p a r t  o f  p o t e n t i a l  hau l  roads t o  b r i n g  m i l l  or smelter products from areas 
with extensive minera l  reserves, such as Galore Creek or Schaft Creek. 
More impor tan t ly  t he  development could prov ide hyd roe lec t r i c  power for  
mine and r e l a t e d  f a c i l i t i e s  .If 

(B.C. Hydro, Generation Planning Dept., 1980) 
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Appendix 7. ( con t  
2 .  Mountain Goat Ecology Report  Summary 

The major s t u d y  o b j e c t i v e  was t o  de t e rmine  abundance and s e a s o n a l  
d i s t r i b u t i o n  o f  mountain g o a t s  i n  the Grand Canyon o f  t h e  S t i k i n e  
R i v e r ,  and t o  relate these f i n d i n g s  t o  proposed h y d r o e l e c t r i c  
p r o j e c t s .  F i e l d  s t u d i e s  were carried o u t  from February 1979 t o  
February 1980. 

1. " INTRODUCTION 

2. METHODS 
A complete  aer ia l  su rvey  by h e l i c o p t e r  was flown d u r i n g  each o f  e i g h t  
f i e l d  t r i p s ,  and comparat ive ground c o u n t s  were made on two sample 
areas. Goats were classified t o  s e x  and age.  Twenty s i x  an ima l s  
were c o l o r  marked t o  s t u d y  movements and home range .  Habitats were 
classif ied i n t o  15 t y p e s ,  and h a b i t a t  use was assessed from 2,372 
ground o b s e r v a t i o n s  o f  g o a t s  i n  t h o s e  habi ta ts .  Food h a b i t s  were 
e v a l u a t e d  by means o f  rumen samples and f i e l d  o b s e r v a t i o n s  of  
f o r a g i n g  g o a t s  and cropped veget:ation. Chemical composi t ion o f  
twe lve  s o i l  samples  from o r  a d j a c e n t  t o  m i n e r a l  l i c k s  was a n a l y s e d  
s p e c t r o g r a p h i c a l l y .  U.B.C. and B , C .  Hydro computers a ided i n  data 
p r o c e s s i n g  and a n a l y s i s .  

3. REGIONAL SETTING 
The s t u d y  area is bounded on the  n o r t h  by t h e  T a n z i l l a  P l a t e a u  and 
s o u t h  by the K l a s t l i n e  P l a t e a u ,  b o t h  o f  which are p a r t  o f  t he  l a r g e r  
S t i k i n e  P l a t e a u .  Annual p r e c i p i t a t i o n  varies r e g i o n a l l y  from 30 t o  
40 cm, and mean monthly t e m p e r a t u r e s  r a n g e  from - 1 7 O C  i n  J anua ry  t o  
1 5 O C  i n  J u l y .  Regional  s o i l s  are p r i m a r i l y  Dystric B r u n i s o l s ,  and 
v e g e t a t i o n  is most ly  characterist ic o f  the Boreal  White and Black 
Spruce (BWSS) Zone. Mountain g o a t s  are widely d i s t r i b u t e d  i n  t h e  
r e g i o n  b u t  most he rds  occupy discrete r a n g e s  s e p a r a t e d  by wide 
v a l l e y s  or broad p l a t e a u s .  

4. GRAND CANYON STUDY AREA 

4.1 Mountain Goat Habitat 
The s t u d y  area was a l o n g  65 km o f  t h e  canyon between Highway 37 
and t h e  K l a s t l i n e  River .  The canyon is most rugged and deep ly  
i n c i s e d  a l o n g  its northernmost  arc between t h e  T a n z i l l a  River 
and Blarney Creek, where its walls are abou t  300 m h igh .  
Mic roc l ima t i c  v a r i a t i o n s  related t o  a s p e c t  and c o l d  a i r  d r a i n a g e  
are pronounced. S o i l s  are Little developed wthin t h e  canyon 
p rope r ,  and t y p i c a l  BWSS v e g e t a t i o n  is g r e a t l y  modified by 
a s p e c t ,  bedrock exposure  and f ire.  Much f o r e s t l a n d  i n  and a l o n g  
t h e  canyon is i n  early seral s t a g e s  due t o  fire. S i x  major 
hab i t a t  t y p e s  were described (Closed F o r e s t  ; Open Woodland ; 
Burned F o r e s t ;  Scrub;  Grass l and ;  S p a r s e l y  Vegetated Land) and 
subd iv ided  i n t o  a t o t a l  o f  15 t y p e s .  
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4.2 Mountain Goat Popu la t ion  
The herd was estimated t o  c o n t a i n  316 g o a t s  i n  September 1979. 
S p r i n g  and f a l l  ae r ia l  s u r v e y s  provided b e s t  r e s u l t s .  A 
cummulative t o t a l  o f  1392 g o a t  o b s e r v a t i o n s  from e i g h t  aer ia l  
s u r v e y s  al lowed mapping o f  d i s t r i b u t i o n  and i n t e n s i t y  o f  h a b i t a t  
u s e .  High, moderate and low u s e  habi ta ts  were mapped a t  
1:50,000 scale. Goats are most abundant between T a n z i l l a  River  
and Blarney Creek, and e q u a l  numbers occur  n o r t h  and s o u t h  o f  t h e  
S t i k i n e .  Very few g o a t s  are b e l i e v e d  t o  c r o s s  t h e  r i v e r .  

During t h e  r u t ,  t e n d i n g  males h e a v i l y  u t i l i z e d  t h e  Si te  Z 
damsite area and r a n g e s  a c r o s s  from Bob's Knoll. B i r t h  s i t e s  
were scattered throughout  t he  canyon. Twins comprised 18% of 
t h e  1979 k i d  c rop .  Herd composi t ion expres sed  as a r a t i o  of  100 
females was 30 a d u l t  males, 47 k i d s ,  29 s u b - a d u l t s ,  24 y e a r l i n g s  
and 2 1  u n c x a s s i f i e d .  Causes o f  m o r t a l i t y  are l a r g e l y  unknown, 
b u t  s u r v i v o r s h i p  c u r v e s  showed k i d  and y e a r l i n g  c o h o r t  m o r t a l i t y  
t o  exceed 50 and 30% r e s p e c t i v e l y .  High f e c u n d i t y  and b i r t h  
ra tes ,  low l e v e l s  o f  p r e d a t i o n ,  and o t h e r  i n d i c a t o r s  s u g g e s t  t h e  
herd has a h igh  c a p a b i l i t y  f o r  expans ion ,  and may i n  fact  b e  
i n c r e a s i n g  i n  size and d i s t r i b u t i o n  r ange .  

4.3 R e l a t i o n s h i p s  Between Goats and Thei r  Environment 
Over t h e  c o u r s e  o f  a y e a r ,  sparsely v e g e t a t e d  ( rocky)  h a b i t a t s  
r e c e i v e d  more g o a t  use t h a n  any o t h e r  t ype .  T h i s  was fol lowed 
by open woodland, b u r n s ,  c l o s e d  f o r e s t ,  s c r u b  and g r a s s l a n d .  
Use o f  c l o s e d  f o r e s t  is underes t ima ted  because g o a t s  are 
d i f f i c u l t  t o  see when i n  that  type .  Tree s t a n d s  were i m p o r t a n t  
f o r  cove r  ( p a r t i c u l a r l y  c o n i f e r  s t a n d s  i n  w i n t e r ) ,  bu rns  f o r  
f o r a g i n g  ( p a r t i c u l a r l y  s p r i n g  and f a l l  1, and rocky ,  s p a r s e l y  
v e g e t a t e d  areas f o r  e s c a p e  t e r r a i n .  

Goats grazed on a v a r i e t y  o f  herbaceous p l a n t s  d u r i n g  the  
snow-free p e r i o d  and browsed woody p l a n t s  i n  w i n t e r ,  p a r t i c u l a r l y  
lodgepo le  p i n e  s a p l i n g s .  They r e g u l a r l y  drank a t  streams d u r i n g  
h o t  weather. 

Two known m i n e r a l  l icks  were examined. Goat s i g n  was abundant 
a t  t h e  l i c k  n e a r  t h e  T a n z i l l a  Dam s i t e .  Chemical a n a l y s i s  o f  
s o i l  samles from t h a t  l i c k  and a d j a c e n t  areas i n d i c a t e d  l i t t l e  
s i g n i f i c a n t  d i f f e r e n c e  between l i c k  and non-l ick samples ,  
a l though  l i c k  samples had h i g h e r  l e v e l s  o f  selenium and sodium. 

Daily movements by g o a t s  averaged 400 m ,  and t h e  l o n g e s t  
observed was 1700 m. Average vertical e x t e n t  o f  annua l  home 
r a n g e s  was o n l y  275 m ;  ave rage  l i n e a r  e x t e n t  ( a l o n g  t h e  canyon) 
was 4.5 km. Mean home range  size was abou t  280 ha.  

I 
I 
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5. POTENTIAL IMPACT OF HYDROELECTRIC DEVELOPMENT 

5.1 Proposed H y d r o e l e c t r i c  Development 
Two dams, T a n z i l l a  and S i te  Z and their  r e s e r v o i r s ,  powerhouses 
and access roads  would result i n  direct and p o s s i b l e  i n d i r e c t  
impacts  on t h e  g o a t  herd.  

Response o f  g o a t s  t o  stressful e x p l o r a t i o n  ac t iv i t ies ,  i n c l u d i n g  
c l o s e - f l y i n g  h e l i c o p t e r s ,  fixled-wing a i r c r a f t ,  people  on f o o t ,  
and loud b las t s ,  was observed and recorded .  The level of 
r e sponse  was ana lysed  i n  r e l a t i o n  t o  f a c t o r s  such as  season  o f  
year, d i s t a n c e  and r e l a t i v e  p o s i t i o n  o f  the d i s t u r b a n c e ,  
a v a i l a b i l i t y  o f  cove r ,  and s o c i a l  g roupings  o f  d i s t u r b e d  an ima l s .  

5.2 Methods 

P o t e n t i a l  popu la t ion  l o s s e s  were based upon average  annual  goa t  
use o f  each r e s e r v o i r  a r e a  and on t h e  percentage  o f  t o t a l  g o a t  
o b s e r v a t i o n s  o c c u r r i n g  above and below p r o j e c t e d  f l o o d l i n e s .  
Occurrence o f  c r i t i ca l  h a b i t a t  e lements  above and below t h e  
f l o o d l i n e s  ' (w in te r  h a b i t a t ;  k idd ing  and r u t t i n g  a r e a s ;  mine ra l  
l i c k s )  was a lso  cons ide red .  

5.3 P o t e n t i a l  Impacts 
Goats d i sp l ayed  a s t r o n g  s t r e s s - r e s p o n s e  t o  c l o s e - f l y i n g  
h e l i c o p t e r s ,  and t h i s  was a c c e n t u a t e d  i f  the g o a t s  were n o t  i n  
e scape  t e r r a i n  and i f  the d i s t u r b a n c e  came from above or l e v e l  
w i t h  t h e  s u b j e c t  an imals .  This and o t h e r  k inds  o f  harassment  
can be p a r t i c u l a r l y  d e t r i m e n t a l  d u r i n g  very co ld  weather, i n  
l a t e  w i n t e r  when g o a t s  me  i n  p o o r e s t  physical  c o n d i t i o n ,  and 
d u r i n g  l a t e  pregnancy and k idd ing  p e r i o d s .  Exp lo ra t ion  
a c t i v i t i e s  a t  Si te  2 damsite i n  summer 1979 caused 1C t o  25 
g o a t s  t o  t empora r i ly  r e l o c a t e  from t h a t  s i t e  t o  a d j a c e n t  less 
favorab le  habitat  . Up tci 56 g o a t s  which occupy r a n g e s  
immediately below t h e  Site Z and T a n z i l l a  Damsites and i n  t h e  
T a n z i l l a  Powerhouse v i c i n i t y ,  are expec ted  t o  be d is turbed  by 
c o n s t r u c t i o n  a c t i v i t i e s .  They w i l l  probably move t o  a d j a c e n t  
r anges  d u r i n g  the c o n s t r u c t i o n  p e r i o d ,  which may cause i n c r e a s e d  
m o r t a l i t y .  

Permanent hab i t a t  loss w i l l  result p r i m a r i l y  from r e s e r v o i r  
f l ood ing .  About 66% of  St iki .ne Canyon goa t  use o c c u r s  i n  t h e  
T a n z i l l a  Reservoi r  area, bu t  on ly  7% o f  t h a t  use is below the 
maximum r e s e r v o i r  level. Flooding there would reduce t h e  
c a r r y i n g  c a p a c i t y  o f  t he  S t i k i n e  Canyon by about  15 g o a t s .  
About 15% o f  goa t  use occur s  i n  the Si te  Z Reservoi r  a r e a ,  b u t  
most (83%) o f  t h a t  use is below r e s e r v o i r  level. F i l l i n g  t h i s  
r e s e r v o i r  is  estimated t o  reduce c a r r y i n g  c a p a c i t y  by 40 g o a t s .  
The re fo re ,  permanent l o s s e s  due t o  f lood ing  are expec ted  t o  
t o t a l  a t  l eas t  55 g o a t s .  This  is 17.4% o f  t h e  S t i k i n e  Canyon 
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populat ior i ,  and 21.5% o f  t h e  combined T a n z i l l a  Rese rvo i r  - Site  
Z Rese rvo i r  p o p u l a t i o n .  Remnant post-development hab i t a t s  i n  
t h e  Si te  Z w i l l  probably n o t  s u p p o r t  g o a t s  a l l  year-round. 

Add i t iona l  l o s s e s  w i l l  probably occur  as a r e s u l t  o f  h a b i t a t  
permanently t aken  up by f ac i l i t i e s ,  hab i t a t  e r o d i n g  i n t o  t h e  
r e s e r v o i r s ,  and ove r -use  o f  a d j a c e n t  r a n g e s  t o  which g o a t s  a re  
d isp laced .  Access r o a d s ,  b o a t  and f l o a t - p l a n e  u s e  o f  
r e s e r v o i r s ,  and t r a v e l  on r e s e r v o i r  ice i n  w i n t e r  c o u l d  a l l o w  
t h e  herd t o  be e x c e s s i v e l y  hunted or d i s t u r b e d ,  b u t  would also 
fac i l i t a te  non-consumptive r e c r e a t i o n a l  u s e .  

6. MITIGATION AND COMPENSATION 

6.1 M i t i g a t i o n  o f  P o t e n t i a l  Impact:; 
Loss of  h a b i t a t  under r e s e r v o i r  waters cou ld  on ly  be mit igated 
by r ed t i c t ion  o f  r e s e r v o i r  l e v e l s .  Impacts o f  temporary and 
permanent f ac i l i t i e s  on g o a t  hab i t a t  can be  s l i g h t l y  m i t i g a t e d  
by c a r e f u l  p l ann ing  throuc!h a l l  phases o f  development.  
Excessive e x p l o i t a t i o n  can b e  a t  l ea s t  p a r t i a l l y  avoided by 
c a r e f u l  p l ann ing  o f  access methods and r o u t e s  and by government 
r e g u l a t i o n s  and enforcement .  Aircraft d i s t u r b a n c e  shou ld  be 
l a r g e l y  minimized v i a  r o u t e  and h e i g h t  g u i d e l i n e s .  R e s t r i c t i o n s  
may have t o  be  p l aced  on b o a t  and f l o a t - p l a n e  u s e  o f  r e s e r v o i r s .  

6 . 2  Compensation 
P o t e n t i a l  compensation measures i n c l u d e  enhancement o f  remaining 
h a b i t a t ,  e s t a b l i s h m e n t  o f  new g o a t  herds  i n  v a c a n t  h a b i t a t ,  and 
development o f  f ac i l i t i e s  t o  a l l o w  p u b l i c  viewing o f  S t i k i n e  
Canyon g o a t s .  F e a s i b i l i t y  o f  these measures is b r i e f l y  
d i s c u s s e d ,  b u t  a l l  r e q u i r e  f u r t h e r  s t u d y .  'I 

(Mar-Terr Enviro Research Ltd. ,  1981) 
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3 .  Caribou and Snow Depth Survey Report  Summary 

"Caribou Survey 

1. 

2. 

3 .  

4. 

Surveys were flown f o r  a t o t a l  o f  51 h o u r s  from February 20 t o  March 
-28,  1980. Groups o f  c a r i b o u  were found i n  t h e  folowing l o c a t i o n s :  
Blamey Creek, Cake H i l l ,  F l a t  and Ferry creeks, Kechlechoa River (and 
M t  . Sister Mary 1, Tsenaglode M0untaj.n r e g i o n  and Turnagain Lake. 

Approximately 297 c a r i b o u  were observed.  Caribou movement from one 
l o c a t i o n  t o  a n o t h e r  between s u r v e y s  and v i s u a l  problems associated 
w i t h  aer ia l  s u r v e y s ,  cou ld  mean t h a t  t h i s  coun t  is low. 

Migra t ions  t o  a l p i n e  areas occur red  i n  f o u r  o f  the s i x  c a r i b o u  
groups,  a p p a r e n t l y  i n  r e sponse  t o  snow melt. 

Migrat ion of  c a r i b o u  from t h e  Kechlechoa River  area t o  Tsenaglode 
Mountain and t o  the M t .  Sister Mary area is described. Many t r a i l s  
c r o s s e d  t h e  S t i k i n e  R i v e r ,  between McBride River  and C u l l i v a n  Creek. 

\ 

Snow Depth Survey 

1. Twelve snow dep th  s t a t i o n s  were checked. Snow dep th  data from dease 
Lake m e t e o r o l o g i c a l  s t a t i o n  were a l s o  s t u d i e d .  

2.  S lope ,  f o r e s t  c o v e r ,  a s p e c t ,  e l e v a t i o n ,  wind d i r e c t i o n  and v e l o c i t y ,  
and lake s u r f a c e s  are f a c t o r s  that  affected snow dep th .  Lake 
s u r f a c e s  had t h e  most s i g n i f i c a n t  e f f e c t  on snow dep th .  

The t h r e s h o l d  snow d e p t h  f o r  c a r i b o u  (60 cm) was exceeded i n  6 o f  11 
y e a r s  a t  Dease Lake. 

3.  
Peak dep th  o c c u r r e d  i n  February o r  March." 

(Wyburn , 1981 
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4. Hydrology, River  Regime and Morphology Report  Summary 

"The Hydrology, River Regime and Morphology S t u d i e s  o f  t h e  S t i k i n e - I s k u t  
Development described i n  t h i s  r e p o r t  were carried o u t  for  two major 
r easons .  F i r s t l y ,  t o  p rov ide  in fo rma t ion  f o r  u s e  i n  t h e  p r o j e c t  
f e a s i b i l i t y  s t u d y  and second ly ,  t o  p rov ide  in fo rma t ion  f o r  t h e  
environmental  impact  a n a l y s i s .  

F i e l d  and o f f i c e  s t u d i e s  were carried o u t  t o  p rov ide  p r e l i m i n a r y  
estimates f o r  each proposed p r o j e c t  af  long-term flow p a t t e r n s  f l o o d  
f r e q u e n c i e s ,  p robab le  maximum f l o o d s  and u s e f u l  r e s e r v o i r  l i f e .  

F ie ld  and o f f i c e  s t u d i e s  were a l s o  carried o u t  t o  p rov ide  p r e l i m i n a r y  
estimates o f  t h e  r e g u l a t e d  flow regime,  channe l  morphology changes and 
water t empera tu re  changes t h a t  would r e s u l t  from t h e  c o n s t r u c t i o n  of  t h e  
p r o j e c t  . 
The s i g n i f i c a n t  f i n d i n g s  o f  these s t u d i e s  are  l i s t e d  below: 

1. The fo l lowing  t a b u l a t i o n  h i g h l i g h t s  t h e  impor t an t  h y d r o l o g i c  f e a t u r e s  
f o r  economic and d e s i g n  c o n s i d e r a t i o n s .  

Average 15-year PMF Spillway Useful 
Annual Return P e r i o d  Peak Design Rese rvo i r  

Flow Flood Inf low Discharge Life 
(m3/s Si te  -- (m31.s) (m3/s I -- (m3/s) (m3/s I -- 

Si te  Z 286.5 2440 9175 7645 2200 

T a n z i l l a  291.8 2480 

I s k u t  Canyon 251.4 1630 * 6286 5680 180 

More Creek 69.4 500 2676 1580 1600 

7645 7645 - 

2. The r i v e r  reaches downstream o f  the p r o j e c t  s i t es  w i l l  l i k e l y  be 
affected by changes i n  flow r e g h e ,  channe l  morphology and water 
t empera tu re .  

The flow changes on both r i v e r s  are l i k e l y  t o  r e s u l t  i n  a r e d u c t i o n  
o f  approximately 50 p e r c e n t  i n  surrimer f lows and a n  i n c r e a s e  r a n g i n g  
from 300 t o  500 p e r c e n t  i n  w i n t e r  f lows a t  the major p r o j e c t  sites. 
Near t h e  mouth o f  t h e  S t i k i n e  at;  t h e  USGS gauge t h e  approximate 
effect  on f lows is l i k e l y  t o  be a 25 p e r c e n t  r e d u c t i o n  i n  summer 
f lows and a 100 p e r c e n t  i n c r e a s , e  i n  w i n t e r  f lows. T h i s  would 
t r a n s l a t e  i n t o  a .8 m decrease i n  summer water level and a .8 m 
i n c r e a s e  i n  w i n t e r  water levels. 'The downstream braided s e c t i o n s  o f  
the I s k u t  would probably become less  braided as  side channe l s  s i l t  up 
and t h e  main channe l  widens and deepens.  A similar p r o c e s s  would 
occur  on the S t i k i n e  b u t  t o  a much lesser e x t e n t .  The downstream 
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water t empera tu res  r e s u l t i n g  from the proposed r e g u l a t i o n  would 
probably be c o o l e r  i n  summer and warmer i n  w i n t e r .  

T h i s  r e p o r t  was prepared l a r g e l y  d u r i n g  1980 on the basis of t h e  data 
a v a i l a b l e  a t  t h a t  time (basically UP t o  the end o f  1979, e x c e p t  for  
snow c o u r s e  data,  t h e  l a tes t  of which was dated Apr i l  1980). An 
e x t e n s i v e  f i e l d  data c o l l e c t i o n  program has been established which 
w i l l  p rov ide  a d d i t i o n a l  data for env i ronmen ta l ,  d e s i g n  and 
o p e r a t i o n a l  s t u d i e s  a s  r e q u i r e d  d u r i n g  t h e  p r e l i m i n a r y  d e s i g n  s t a g e  
o f  t h e  development. It is in t ended  t h a t  addendum r e p o r t s  be prepared 
i n  the f u t u r e  a t  such  i n t e r v a l s  as  t h e  a d d i t i o n a l  data war ran t . "  

(6. C. Hydro, Generat ion P r o j e c t s  D i v i s i o n ,  1981 
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B i o l o g i c a l  Resources o f  t h e  St iki tne Es tua ry  Report  Summary 

"This p r e l i m i n a r y  a n a l y s i s  o f  p o t e n t i a l  impac t s  on the  S t i k i n e  River  
e s t u a r y  from the proposed S t i k i n e - I s k u t  H y d r o e l e c t r i c  p r o j e c t  is based 
upon a series o f  concep tua l  and mathematical models which summarize t h e  
key p r o c e s s e s  i n  t h e  e s t u a r y .  The niodels were based on i n f o r m a t i o n  
o b t a i n e d  from a v a r i e t y  o f  s o u r c e s  i n c l u d i n g  t h e  U.S. Geological  S e r v i c e ,  
Alaska F i s h  and Wildlife, B.C. Hydro Hydrology, and Na t iona l  Oceanographic 
and Atmospheric Admin i s t r a t ion  as well as on data c o l l e c t e d  d u r i n g  
l i m i t e d  f i e l d  s t u d i e s  i n  September and October 1979. Use was a l s o  made 
o f  e x t e n s i v e  s t u d i e s  o f  o t h e r  e s t u a r . i e s ,  i n  p a r t i c u l a r  t h o s e  on the 
Squamish, Nanaimo and F r a s e r  R ive r s .  These i n f o r m a t i o n  s o u r c e s  combined 
t o  a l l o w  a thorough and s y s t e m a t i c  a s ses smen t  o f  t h e  i n f l u e n c e  o f  water 
flow r e g u l a t i o n  on p h y s i c a l ,  chemical and b i o l o g i c a l  p r o c e s s e s  w i t h i n  
v a r i o u s  r e g i o n s o f  the S t i k i n e  Es tua ry .  

5. Impact o f  H y d r o e l e c t r i c  Development On 

S i x  submodels were employed: (1) r i v e r  h y d r a u l i c s  and sedimentology,  (2 )  
plume dynamics and t i d a l  mixing, (3 )  marsh s u c c e s s i o n ,  (4) marsh and 
f o r e s h o r e  p r o d u c t i v i t y ,  ( 5 )  o f f s h o r e - s u r f a c e  p r o d u c t i v i t y  and ( 6 )  
offshore-bottom p r o d u c t i v i t y .  The a n a l y s i s  o f  t h e s e  models shows t h a t  
the proposed S t i k i n e - I s k u t  River  impoundments w i l l  a l t e r  the r i v e r  ' s  
sediment  regime, c l a r i t y ,  f low,  t empera tu re  and s t a g e  and p o s s i b l y  delta 
and r i v e r  channe l  morphology and t h e  frequency and d u r a t i o n  o f  s ide  
channe l  f l ood ing .  These p h y s i c a l  changes cou ld  i n  t u r n  affect  a v a r i e t y  
o f  b i o l o g i c a l  p r o c e s s e s ,  i n c l u d i n g  p l ank ton  bloom dynamics, n e a r s h o r e  
b e n t h i c  p roduc t ion  and marsh s u c c e s s i o n ,  l e a d i n g  t o  a l t e r a t i o n s  i n  
waterfowl h a b i t a t ,  growth and s u r v i v a l  o f  j u v e n i l e  salmonids and s ta r ry  
f l o u n d e r s ,  u p r i v e r  i n v e r t e b r a t e  product:ion, v i s u a l  p r e d a t o r  s u c c e s s  and 
u n g u l a t e  w i n t e r  range.  Less l i k e l y  are p o t e n t i a l  effects on r e c r u i t m e n t  
o f  n e a r s h o r e  demersal and b e n t h i c  s p e c i e s ,  and reduced salmon and 
eulachon spawning s u c c e s s  due t o  m o d i f i c a t i o n s  i n  f low,  t empera tu re  and 
s u b s t r a t e .  F i n a l l y ,  f i s h  r e a r i n g  c a p a c i t y  may be reduced due to  s h i f t s  
i n  t h e  s p e c i e s  composi t ion o f  n e a r s h o r e  s u r f a c e  i n v e r t e b r a t e  
p o p u l a t i o n s .  Not a l l  . impacts i d e n t i f i e d  were n e g a t i v e .  I n c r e a s e s  i n  
o f f s h o r e  demersal and b e n t h i c  p roduc t ion  are p o s s i b l e .  

The a c c u r a c i e s  o f  the impact p r e d i c t i o n s  made are dependent on how 
adequa te ly  the models d e s c r i b e  t h e  p h y s i c a l  and b i o l o g i c a l  p r o c e s s e s  
w i t h i n  t h e  e s t u a r y ,  and their  i n t e r r e l a t i o n s h i p s .  Because p r e d i c t i o n s  of 
the p o t e n t i a l  impact o f  upstream impoundment and flow r e g u l a t i o n  on t h e  
e s t u a r i n e  ecosystem are p r e d i c a t e d  by a detai led knowledge o f  t h e  
p h y s i c a l  system, i t  is recommended t h a t  f u r t h e r  de t a i l ed  impact  
a s ses smen t s  shou ld  be developed i n i t . i a l l y  i n  terms o f  t h e  p h y s i c a l  
v a r i a b l e s  related t o  t h e  r e g u l a t e d  and u n r e g u l a t e d  flow, r i v e r  regime and 
morphology. 

(Beak C o n s u l t a n t s  Ltd. ,  1981) 
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6. S t i k i n e - I s k u t  Fisheries S t u d i e s  Summary 

"This  r e p o r t  STIKINE-ISKUT FISHERIES STUDIES, has been prepared t o  assist 
B.C. Hydro i n  a s s e s s i n g  the impact o f  h y d r o e l e c t r i c  development i n  the 
S t i k i n e - I s k u t  Basin.  I t  i n c l u d e s  a brief review o f  a v a i l a b l e  i n f o r m a t i o n  
d e s c r i b i n g  t h e  downstream effects o f  dams on f i s h  p o p u l a t i o n s ,  a 
p r e s e n t a t i o n  o f  data d e s c r i b i n g  f i s h  p o p u l a t i o n s  i n  the s t u d y  area, a 
d e s c r i p t i o n  o f  t h e  l i k e l y  effects o f  t h e  proposed developments on a q u a t i c  
environments ,  and a p r e l i m i n a r y  a s ses smen t  o f  t h e  p o t e n t i a l  impacts o f  
such  developments on f i s h  p o p u l a t i o n s  i n  t h e  s t u d y  area. 

With respect t o  the effects o f  environmental  a l t e r a t i o n  o f  f i s h  r e s o u r c e s  
i n  the s t u d y  area, t h e  major c o n c l u s i o n s  o f  the s t u d y  are that:  

1. 

2. 

3. 

4. 

Chinook salmon , e s p e c i a l l y  j u v e n i l e s ,  appear t o  be the species 
most l i k e l y  t o  be a d v e r s e l y  affected by stream r e g u l a t i o n .  
Rearing j u v e n i l e s  occupy hab i t a t s ,  i n c l u d i n g  the margins  o f  
major c h a n n e l s ,  side c h a n n e l s ,  slack-water areas, and log jams ,  
which are v e r y  l i k e l y  t o  b e  reduced i n  area d u r i n g  t h e  summer 
r e a r i n g  p e r i o d .  In a d d i t i o n ,  j u v e n i l e s  may be a d v e r s e l y  
affected by s t r a n d i n g  a s s o c i a t e d  w i t h  r a p i d  f l u c t u a t i o n s  i n  
d i s c h a r g e ,  by reduced t empera tu res  d u r i n g  t h e  summer growth 
p e r i o d ,  and by reduced food a v a i l a b i l i t y .  Chinook salmon spawn 
i n  t h e  mainstems o f  t h e  S t i k i n e  and,  p robab ly ,  the I s k u t  River  
and t h e y  and their  spawn might a l s o  be a d v e r s e l y  affected by 
i n t e r r u p t i o n s  o f  upstream m i g r a t i o n s ,  d i s r u p t i o n s  o f  spawning 
behav iour ,  s t r a n d i n g ,  and t h e  e l i m i n a t i o n  o f  prespawning h o l d i n g  
areas,  by the exposure  o f  d e p o s i t e d  eggs  and by changes i n  the 
characterist ics o f  spawning s u b s t r a t e s .  

Sockeye salmon spawning and r e a r i n g  a l o n g  t h e  margins o f  t h e  
mainstem o f  the two streams might a l s o  be a d v e r s e l y  affected i n  
many o f  t h e  same ways listed f o r  chinook salmon above. The 
effects are,  however, l i k e l y  t o  be less  s e v e r e  f o r  t h i s  species 
because bo th  spawning and,  t o  a lesser e x t e n t ,  r e a r i n g  hab i t a t  
t e n d  t o  be associated w i t h  s table  groundwater d i s c h a r g e s  which 
are l a r g e l y  independent  o f  f l u c t u a t i o n s  i n  stream d i s c h a r g e .  

Two species, t h e  coho salmon and steelhead t r o u t ,  are p r imar i ly  
a s s o c i a t e d  with t r i b u t a r y  streams and , excep t  f o r  t h e  
p o s s i b i l i t y  o f  d i f f i c u l t i e s  i n  m i g r a t i o n ,  shou ld  be l a r g e l y  
u n a f f e c t e d  by developments a l o n g  the mainstems. 

Two species, t h e  p ink  and churn salmon, are  found i n  o n l y  small 
numbers i n  the Canadian p o r t i o n  o f  the S t i k i n e - I s k u t  Basin and 
t o t a l  p o p u l a t i o n s  o f  these s p e c i e s  shou ld  be l i t t l e  affected by 
changes i n  aquatic environments i n  Canada. 
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5. A number o f  measures t o  m i t i g a t e  p o t e n t i a l l y  a d v e r s e  effects o f  
hydro development on f i s h  p o p u l a t i o n s  are sugges t ed .  These 
i n c l u d e  : 

The man ipu la t ing  o f  water releases t o  accommodate the needs 
o f  fishes d u r i n g  cr i t ical  p e r i o d s ;  

The maintenance o f  access; o f  t r i b u t a r y  streams and major 
groundwater s o u r c e s  now used as spawning and r e a r i n g  areas; 

The u s e  o f  enhancement t e c h n i q u e s  such as hatcheries and 
r e a r i n g  f ac i l i t i e s  as  well as  spawning channe l s  and the 
p r o v i s i o n  o f  access t o  s u i t a b l e  streams now i n a c c e s s i b l e  t o  
f i s h ;  

Fisheries management t o  r educe  p r e s s u r e  on s t o c k s  which have 
been temporarily stressed. 

t h i s  s t a g e  i n  o u r  a n a l y s i s ,  it would appear t h a t  p o t e n t i a l  
losses o f  salmon and steelhead t r o u t  can be l a r g e l y  m i t i g a t e d  
provided t h a t  a p p r o p r i a t e  measures are i n s t i t u t e d .  I' 

(McCart , 1979 ) 
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P o t e n t i a l  Enviranmental  Impacts  o f  t h e  
Proposed H y d r o e l e c t r i c  P r o j e c t s  

A Summary o f  P u b l i c  Concerns 

Objec t ion  t o  r a p i d  and unplanned development i n  the North 
The need f o r  a d d i t i o n a l  power has n o t  been established 
Des t ruc t ion  o f  the c h a r a c t e r  of' t h e  Grand Canyon 
Des t ruc t ion  o f  w i l d e r n e s s  r e c r e a t i o n a l  v a l u e s  
D e s t r u c t i o n  o f  w i l d l i f e  hab i t a t  and unique p l a n t  communities i n  
t h e  impoundment a r e a s .  Wildlife a d v e r s e l y  a f f e c t e d  i n c l u d e s  
mountain g o a t s ,  moose, and cari.bou 
Flooding of two b r idges :  
Greater access f o r  hun t ing ,  r e c r e a t i o n ,  and mine ra l  development 
Water p o l l u t i o n  from e x p l o r a t o r y  d r i l l i n g  programs and sewage 
d i  s po s a1 
A l t e r a t i o n  o f  s t reamflow by amount and season  and changes i n  
water t empera tu re ,  sediment  l o a d s ,  and o t h e r  water q u a l i t y  
characteristics r e s u l t i n g  i n  e c o l o g i c a l  d i s t u r b a n c e  t o  t h e  
Basin.  Loss of r i p a r i a n ,  water fowl ,  and wi ld l i fe  hab i t a t  i n  t h e  
e s t u a r y  and on t h e  del ta  may r e s u l t  i n  decreased fisheries,  
s h e l l f i s h ,  water fowl ,  and w i l d l i f e  product ion  
Negat ive s o c i a l  and economic impacts  may be f e l t  by r e g i o n a l  
communities 
I r r e v e r s i b l e  commitment of  t h e  area t o  energy  development b e f o r e  
Ind ian  l a n d  c l a i m s  are settled 

Highway 37 and BCR 

2. Excerp ts  from "Progress  Report  on F e a s i b i l i t y  S tud ie s" ,  
B.C. Hydro,, 1980 

P h y s i c a l  Environment 

"The r e s e r v o i r s  and the r e s u l t i n g  flow r e g u l a t i o n  a r e  expec ted  t o  have 
some effect  on t h e  t empera tu re  and ice reg imes  and t u r b i d i t y  i n  t h e  
downstream reaches  o f  t h e  S t i k i n e  River .  The r e s e r v o i r s  would i n t e r c e p t  
sed iments  which o r i g i n a t e  upstream d e c r e a s i n g  sediment  l o a d s  downstream 
and a l t e r i n g  the annua l  tempera ture  c y c l e  t o  some e x t e n t  by d z l a y i n g  
s p r i n g  warming and f a l l  coo l ing .  Temperature effects would be l i m i t e d  
because  o f  t h e  e x t e n t  o f  g l a c i e r - d e r i v e d  r u n o f f  i n  the downstream reaches. 

The I s k u t  and More creek r e s e r v o i r s  s i m i l a r l y  would i n t e r c e p t  s ed imen t s  
and a l t e r  t h e  annual  - t empera tu re  c y c l e  o f  the r i v e r .  Temperature effects 
on t h e  I s k u t  p r o j e c t s  would probably  b e  less than  on the S t i k i n e  because  
t h e  r e s e r v o i r s  would b e  smaller and woultd r e t a i n  water f o r  s h o r t e r  times. 

Flow r e g u l a t i o n  r e s u l t i n g  from the proposed development would i n c r e a s e  
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the low w i n t e r  f lows and r educe  t h e  high summer f lows.  Effects o f  flow 
r e g u l a t i o n  would be most n o t i c e a b l e  i n  t h e  immediate v i c i n i t y  o f  t h e  
dams, and would decrease markedly i n  downstream p r o g r e s s i o n  because o f t h e  
l a r g e  t r i b u t a r y  r u n o f f  from i n c r e a s i n g l y  wetter downstream areas ,which 
are i n f l u e n c e d  by moi s t  Pacific climatic: c o n d i t i o n s .  

J u s t  below t h e  damsites, r e s e r v o i r  f i l l i n g  would r educe  May t o  J u l y  f lows 
t o  approximately 45 p e r c e n t ,  on ave rage ,  o f  normal un regu la t ed  flows and 
November t o  A p r i l  f lows would i n c r e a s e  t o  approx ima te ly  400 p e r c e n t ,  on 
a v e r a g e ,  o f  normal u n r e g u l a t e d  f lows.  Flows d u r i n g  August t o  October 
would be changed v e r y  l i t t l e  on average!, by t h e  proposed flow r e g u l a t i o n .  

For t h e  S t i k i n e  River  e s t u a r y ,  w i t h  r e f i l l i n g  o f  the r e s e r v o i r s  d u r i n g  
May t o  J u l y  post-development f lows would b e  approx ima te ly  81 p e r c e n t ,  on 
a v e r a g e ,  o f  t h e  n a t u r a l  un regu la t ed  f lows.  Winter post-development f l G w s  
would be abou t  184 p e r c e n t ,  on average, ,  o f  t h e  normal un regu la t ed  f lows.  
Average f lows would b e  v i r t u a l l y  unchanged by upstream r e g u l a t i o n  d u r i n g  
the months o f  August t o  October ,  and i n  p a r t i c u l a r ,  t h e  peak autumn 
f l o o d s  characterist ic o f  t h e  lower S t i k i n e  and I s k u t  rivers would be 
modif ied v e r y  l i t t l e  by upstream h y d r o e l e c t r i c  development. 

P h y s i c a l  effects would be  o b s e r v a b l e  n e a r  the e s t u a r y  where the r i v e r  
water l e v e l  is directly related t o  r i v e r  flow. F u r t h e r  downstream i n  t h e  
e s t u a r y ,  r i v e r  l e v e l s  are c o n t r o l l e d  by t i d a l  flows so no impoundment 
effects are expected.  Sediment i n t e r c e p t i o n  by t h e  r e s e r v o i r s  would 
r educe  downstream r i v e r  sediment  l o a d s  which may affect  t h e  ra te  a t  which 
the S t i k i n e  de l t a  grows. Sediment data is p r e s e n t l y  t o o  limited t o  
pe rmi t  c a l c u l a t i o n  o f  t h e  annua l  sediment  l o a d  or  t o  p r e d i c t  whether 
sediment  l o a d s  would d e c l i n e  s i g n i f i c a n t l y . .  . Impoundment would n o t  
i n t e r f e r e  w i t h  t he  i n t r u s i o n  o f  s a l t  water i n  the S t i k i n e  e s t u a r y  a s  the 
s a l t  wedge i s  c o n t r o l l e d  p r i m a r i l y  by t i d a l  phenomena. 

The shape  and complexi ty  o f  the r i v e r  channe l  is expec ted  t o  be altered 
i n  p l a c e s  by flow r e g u l a t i o n ,  p a r t i c u l a r l y  i n  a l l u v i a l  channe l  r e a c h e s  
immediately downstream o f  t h e  proposeal dam sites. This is expec ted  t o  
e l i m i n a t e  t h e  complex m u l t i p l e  channe l  reaches on t h e  I s k u t  River  below 
t h e  I s k u t  Canyon p r G j e c t  and may similarly affect  the middle t o  upper 
reaches below t h e  T a n z i l l a  p r o j e c t .  Vege ta t ion  overgrowth on bars and 
a l o n g  side channe l s  would a l s o  occur  and would t e n d  t o  s t ab i l i ze  these 
f e a t u r e s .  

Inc reased  w i n t e r  f lows and h i g h e r  w i n t e r  t empera tu res  caused by t h e  
r e s e r v o i r s  are expec ted  t o  i n f l u e n c e  t h e  downstram ice regime. More o f  
t h e  lower S t i k i n e  l i k e l y  would remain fi:ee o f  ice...  

The p resence  o f  , r e s e r v o i r s  is expec ted  t o  a l t e r  micro-cl imates  and  
i n c r e a s e  the i n c i d e n c e  o f  fogging.  The o v e r a l l  e f f e c t s  an climate are 
expec ted  t o  be small when compared t o  n a t u r a l  climatic v a r i a t i o n s .  
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The S t i k i n e  r e s e r v o i r s  would p a r t i a l l y  i n u n d a t e  some o f  t h e  Grand Canyon 
of  t h e  S t i k i n e ,  a n  area no ted  f o r  i t s  s c e n i c  v a l u e ,  f a s t - f lowing  water 
and unique geology. P a r t i a l  f l o o d i n g  o f  t h e  Grand Canyon would r educe  
t h e  q u a l i t y  o f  these f e a t u r e s .  Improved access i n t o  t h e  project area,  
however, e x p e c i a l l y  down i n t o  t he  canyon a l o n g  the T a n z i l l a  p r o j e c t  
r e s e r v o i r ,  would p r o v i d e  new o p p o r t u n i , t i e s  f o r  the p u b l i c  t o  view t h e  
Grand Canyon. The development would riot be compa t ib l e  w i t h  e f f o r t s  by 
a g e n c i e s  such as  Parks Canada t o  create a w i l d e r n e s s  n a t i o n a l  park i n  t h e  
canyon area, b u t  would n o t  p r e c l u d e  the c r e a t i o n  o f  o t h e r  k i n d s  o f  
pa rks .  The 45 m drawdown i n  t h e  Si te  Z r e s e r v o i r  cou ld  a g g r a v a t e  t h e  
impact  on s c e n i c  v a l u e s  i n  the area. In  p a r t i c u l a r ,  s lough ing  and bank 
e r o s i o n  i n  p o r t i o n s  o f  t h e  S i te  Z r e s e r v o i r  cou ld  t e m p o r a r i l y  detract  
from its o v e r a l l  appearance u n t i l  s l o p e  s t a b i l i z a t i o n  and r e v e g e t a t i o n  
took place. 

The p r o j e c t  would n o t  directly affect  t h e  S p a t s i z i  P l a t e a u  Wilderness  
p a r k ,  which i s  more t h a n  60 km s o u t h e a s t  o f  S i te  Z and is 15 t o  20 km 
s o u t h  o f  t h e  Si te  Z r e s e r v o i r .  I n d i r e c t  effects on w i l d l i f e  are 
p o s s i b l e .  S e v e r a l  Caribou h e r d s  u t i l i z e  t h e  Spats iz i  and m i g r a t i o n  t o  
a d j a c e n t  r ange  l a n d s  cou ld  be  affected by t h e  S i te  Z reservoir ... The 
I s k u t  Canyon a l s o  has s t e e p ,  overhanging canyon walls and a t u r b u l e n t  
f l owing  r i v e r  ... The I s k u t  b a s i n  is s u b j e c t  t o  s e v e r e  climatic 
c o n d i t i o n s  and ex t r eme ly  d i f f i c u l t  access. Although t h e  r e g i o n  is 
h e a v i l y  m i n e r a l i z e d  , . no i d e n t i f i e d  commercial mine ra l  r e s o u r c e s  would be 
f looded  by ei ther the S t i k i n e  o r  I s k u t  r e s e r v o i r s .  

B i o l o g i c a l  Environment 

One a d v e r s e  effect  o f  t h e  development would be t o  e l i m i n a t e  much o f  t h e  
hab i t a t  used by moose and c a r i b o u  f o r  w i n t e r  r ange  and f o r  browse. The 
effect  o f  t h i s  l o s s  o f  h a b i t a t  would be t o  r educe  t h e  number o f  a n i m a l s  
i n  the immediate v i c i n i t y  o f  the r e s e r v o i r s .  Some mountain g o a t  hab i t a t  
would be l o s t  through f l o o d i n g  a l though  t h e r e  p r e s e n t l y  a p p e a r s  t o  be 
unused h a b i t a t  both upstream and downstream o f  t h e  S t i k i n e  p r o j e c t  t h a t  
cou ld  s u p p o r t  the d i s p l a c e d  an ima l s .  

On the I s k u t  R ive r ,  hab i t a t  o f  some s p e c i e s  a l s o  would be f looded.  
P a r t i c u l a r l y  affected would be the b lack  bears which u s e  t h e  area. Some 
mountain g o a t s  a l s o  would be  affected, a l though  t h e  number of mountain 
g o a t s  is  s u b s t a n t i a l l y  less than  i n  t h e  S t i k i n e  Canyon. A major concern 
is  the p o t e n t i a l  f o r  improved access t o  areas t h a t  are n o t  readi ly  
accessible a t  p r e s e n t .  Access would p u t  i n c r e a s e d  hun t ing  p r e s s u r e  on 
w i l d l i f e  p o p u l a t i o n s  p r e s e n t l y  p r o t e c t e d  by their remoteness .  The need 
t o  c o n t r o l  access would r e q u i r e  i n n o v a t i v e  s o l u t i o n s  i f  w i l d l i f e  are t o  
be  p r o t e c t e d .  

F o r e s t r y  r e s o u r c e s  would be affected .in the S t i k i n e  and Klappan P u b l i c  
S u s t a i n e d  Yield Un i t s .  However, t h e  effect  would be small wi th  less t h a n  
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t h ree  percent o f  the al lowable annual. c u t  removed from the  two PSYU 
because o f  f looding.  The annual timbe:r volume l o s t  through f looding i s  
estimated a t  19 400 cu. m. 

Effects on aquat ic  resources would be p r i n c i p a l l y  i n  terms o f  downstream 
e f f e c t s  on f i s h  and aquat ic  hab i ta t .  None o f  t he  rese rvo i r s  would b lock  
salmon migrations. In general, annual. operat ion o f  the  p r o j e c t  would 
reduce peak floods and tend t o  even ou t  flows: I n  cont ras t  t o  t h i s  
regime, short-term d a i l y  f low f l uc tua t i ons  could increase load v a r i a t i o n s  
i n  the  aquat ic  environment which might cause some m o r t a l i t y  i n  f ish 
r e a r i n g  downstream from the  darn. These e f f e c t s  could be avoided by 
s u i t a b l e  operat ing c r i t e r i a .  A l te red  temperature could a f fec t  egg 
incubat ion and f ish migrat ion.  Some f ish h a b i t a t  would be e l im ina ted  
becuase o f  t h e  an t i c ipa ted  changes i n  some r i v e r  reaches fom. m u l t i p l e  t o  
s i n g l e  channels. Increased w in te r  f lows might a l so  have e f fec ts  on 
h a b i t a t  b u t  these a re  n o t  known a t  t h i s  time. Pre l iminary assessment 
i nd i ca tes  t h a t  m i t i g a t i o n  a t  reasonable cos t  could l a r g e l y  p ro tec t  f i s h  
runs from the  e f f e c t s  o f  f low regu la t ion .  Although some f i s h  h a b i t a t  
would be l o s t  upstream o f  t he  dams, i t :  i s  poss ib le  t h a t  a v i a b l e  spo r t  
f i she ry  could develop i n  the reservo i rs .  

I n  the estuary the  e f f e c t s  of f low v a r i a t i o n s  from upstream regu la t i on  
are  no t  expected t o  a f f e c t  the  upstream mig ra t i on  o f  salmon. Other 
species o f  f i s h ,  such as eulachon and s t a r r y  flounder, occur i n  the  
estuary and are  o f  commercial or  spor t  j.mportance. 

Information on annual sediment load i s  inadequate a t  th is  t ime t o  
forecast  what e f f e c t s  changes i n  sediment load would have on the  sediment 
dynamics i n  the  estuary. Lower average r i v e r  l e v e l s  i n  June and Ju ly ,  
due t o  f low regu la t ion ,  may a l t e r  t he  frequency o f  summer f l ood ing  of t he  
meadows below the  S t i k ine / I sku t  River  confluence. Autumn floods would be 
v i r t u a l l y  unchanged by the  upstream hyd roe lec t r i c  development. Gecause 
f lood ing  i s  a p r i n c i p a l  f ac to r  i n  mainta in ing these meadows i n  t h e i r  
present eco log i ca l  s ta te ,  any s i g n i f i c a n t  reduc t ion  i n  f looding o f  the  
wet meadows i s  l i k e l y  t o  cause change i n  the  r i p a r i a n  h a b i t a t .  As a 
r e s u l t ,  meadows could become bogs and fo res ts  with consequent e f fec ts  O n  
w i l d l i f e  populat ions. Waterfowl populat ions a lso  could be affected, as 
they u t i l i z e  the  area dur ing  migrat ion.  

Soc ia l  and Economic Development 

Dease Lake, Isku t ,  Telegraph Creek and 80b Quinn Lake are  the c loses t  
communities t o  the  p r o j e c t  areas. The i n f l u x  o f  a l a rge  cons t ruc t ion  
work force and the  reg iona l  increases i n  populat ion requ i red  t o  support 
th is  work force would have s o c i a l  impacts on these smal l  communities. 
Careful planning would be requ i red  t o  minimize these impacts. Because 
Telegraph Creek i s  remote from p r o j e c t  access and cons t ruc t ion  a c t i v i t i e s  
i t  would be l e a s t  d i r e c t l y  a f fected.  
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A g r a z i n g  lease and several t r a p l i n e s  would be pa r t i a l ly  f looded as  well 
as some o f  the l a n d s  w i t h i n  s i x  g u i d i n g  t e r r i t o r i e s .  The p r i n c i p a l  
effects on the s o c i a l  and economic environment would be on the l i f e s t y l e s  
o f  t h e  r e s i d e n t s .  These would be caused mainly by c o n s t r u c t i o n  
a c t i v i t i e s ,  and t h e  l a r g e  work f o r c e .  

Regional  economic development cou ld  be  s t i m u l a t e d  by the S t i k i n e - I s k u t  
power development.. . The mining i n d u s t r y  c o u l d  be i n f l u e n c e d  p o s i t i v e l y  
by t h e  a v a i l a b i l i t y  o f  a better t r a n s p o r t a t i o n  network and power from t h e  
p r o j e c t  i f  w i t h i n  economic t r a n s m i s s i o n  d i s t a n c e .  This  may t e n d  t o  
accelerate n o r t h e r n  development and promote i n d u s t r i a l i z a t i o n  o f  t h e  
area. Such a c t i v i t y  would c o n f l i c t  w i t h  t h e  p r e s e n t  w i l d e r n e s s  l i f e s ty l e  
o f  t h e  l o c a l  r e s i d e n t s .  Rec rea t ion  a c t i v i t y  i n  the area, a l t h o u g h  
p r e s e n t l y  a t  a low rate o f  u s e  and restricted t o  g u i d i n g ,  h u n t i n g ,  
h i k i n g ,  r i v e r  r a f t i n g  and canoe ing ,  would l i k e l y  be expanded by t h e  
o p p o r t u n i t i e s  a f f o r d e d  through imporved t r a n s p o r t a t i o n . "  
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Aooendix 9. Areas o f  National Park and Landmark Interest  . .  
(excerpts f rom Regional Analysis o f  National 
Region 7 ,  Parks Canada, 1976.) 
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Appendix 9. Areas o f  Na t iona l  Park and 
Landmark 1:nterest  

SPATSIZI PLATEAU AREA 

NATIONAL PARK INTEREST 

LOCATION: NTS 94E; 94C; 104H; 1041: 

SETTING : The i n t e r i o r  o f  British Columbia roughly 340 a i r  miles 
nor thwes t  of  P r i n c e  George. 

PHYSIOGRAPHIC UNITS PRESENT: 
S t i k i n e  P l a t e a u  ( S p a t s i z i  P l a t e a u )  
Skeena Mountains 
Omineca Mountains 
Cassiar Mountains 

SIGNIFICANT FEATURES: 

- the S p a t s i z i  P l a t e a u  is one of  s i x  component p l a t e a u x  o f  t he  
S t i k i n e  P l a t e a u ,  c o n s i s t i n g  o f  s e v e r a l  t a b l e l a n d s ,  or i n d i v i d u a l  
p l a t e a u  u n i t s  i n  a y o u t h f u l  s t a g e  o f  d i s s e c t i o n ,  s e p a r a t e d  from 
each o t h e r  by a network o f  l a r g e ,  deep U-shaped v a l l e y s .  

- the P l a t e a u  rises t o  and is n e a r l y  surrounded by the  rugged r a n g e s  
o f  t h e  Cassiar, Qnineca and Skeeria Mountains. 

- h i g h l y  i n t e r p r e t a b l e  r e p r e s e n t a t i o n  of  t h e  t r a n s i t i o n  from 
mountain t o  p l a t e a u  u n i t s  is  p r e s e n t .  

- g l a c i a t i o n  i n  the P l a t e a u  o n l y  s l i g h t l y  modif ied the 
p re -P le i s tocene  topography w h i l e  t he  s u r r o u n d i n g  mountains d i s p l a y  
many o f  t h e  classic f e a t u r e s  o f  mountain g l a c i a t i o n .  

- t h e  area c o n t a i n s  t h e  headwaters o f  the  S t i k i n e  River system. 

- Boreal f o r e s t  and a l p i n e  tundra  are p r e s e n t e d ,  w i t h  t h e  rather 
s p a r s e  f o r e s t e d  areas l imited pirimarily t o  t h e  wide d r i f t - f i l l e d  
v a l l e y s .  

- t h e  S p a t s i z i  P l a t e a u  area is c o n s i d e r e d  t o  be one o f  t h e  most 
impor t an t  w i l d l i f e  areas i n  Canada, p r o v i d i n g  e x c e l l e n t  h a b i t a t  
f o r  l a r g e  p o p u l a t i o n s  o f  ungu. la tes  and c a r n i v o r e s .  The area 
encompasses the complete  ecosystem for  a v a r i e t y  o f  w i l d l i f e ,  
i n c l u d i n g  t h e  e n t i r e  (summer and w i n t e r )  r ange  f o r  such s p e c i e s  a s  
s t o n e  sheep ,  osborn c a r i b o u ,  mountain g o a t ,  moose, g r i z z l y  bear, 
wolf and numerous s p e c i e s  o f  f u r  b e a r i n g  an ima l s  and small mammals. 

- t h e  P l a t e a u  comprises  one o f  the l a r g e s t  areas o f  low r e s o u r c e  
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Appendix 9. (cont - conflict  ' i n  the Province, w i t h  minimal private land ownership, and 
o n l y  minor mineral and forestry potential. 

- land access t o  the area via the recently upgraded Stewart-Cassiar 
Highway, and the soon to  be completed B r i t i s h  Columbia Railroad, 
i s  excellent. 

- the area provides excellent wilderness recreational potential 
including canoeing, camping, nature interpretation, backpacking 
and so on. 

- two Class A provincial parks are  located i n  the immediate area. 
The recently announced (Nov . !!975) Spatsizi Plateau Wilderness 
Park covers a large portion of the area o f  interest  - w i t h  a core 
Ecological Reserve (82,000 acres) surrounded by a park area o f  
1,668,000 acres. Tatlatui Provincial Park (261,500 acres) borders 

' the area of in te res t  t o  the south. 
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Appendix 9.  ( c o n t )  

EDZIZI/COAST MOUNTAINS AREA 

NATIONAL PARK INTEREST 

LOCAT I O N  : NTS 1048’; 104F; 104G; 1045 

SETTING : Northwestern B r i t i s h  Columbia a d j a c e n t  t o  the Alaska 
Panhandle approximately 175 miles n o r t h  o f  P r i n c e  Rupert .  

PHYSIOGRAPHIC UNITS PRESENT: 
S t i k i n e  P l a t e a u  (Klas t l j -ne  P l a t e a u  ; Tah l t an  Highland) 
Coast  Mountains (8oundary Ranges 

SIGNIFICANT FEATURES: 

area v i v i d l y  p o r t r a y s  the t r a n s i t i o n  between a var ie ty  o f  
l a n d s c a p e s ,  and encompasses p o r t i c n s  o f  Regions 6 and 7. 

r o l l i n g  upland p l a t e a u  s u r  faces are mainly unwooded, l i e  above 
5000 feet ,  and have been deep ly  i n c i s e d  by r i v e r s .  

a s l o p i n g  and h e a v i l y  dissected b e l t  o f  t r a n s i t i o n a l  h i g h l a n d s  
l ies  between p l a t e a u  and mountain systems. 

the extremely rugged and serrated peaks o f  t he  Coast  Mountains 
comprise t h e  wes te rn  p o r t i o n  o f  t h e  area. 

h i g h l y  i n t e r p r e t a b l e  r e p r e s e n t a t i o n  o f  v o l c a n i c  a c t i v i t y  is 
p r e s e n t .  Lava f lows ,  c i n d e r  cones ,  and breccia p i p e s  are  found i n  
the v i c i n i t y  o f  M t .  Edziza, ( e l e v a t i o n  9,143 feet) ,  a huge 
dome-like composi te  volcano ; nearby,  b r i l l i a n t l y  co lou red  a l tered 
l a v a s  u n d e r l i e  the Spectrum Range. In  the Boundary Ranges is  
found t h e  s p e c t a c u l a r  Hoodoo mountan, an e x t i n c t  o r  p o s s i b l y  
dormant volcano.  

ev idence  o f  i n t e n s e  P l e i s t o c e n e  g l a c i a t i o n  is e v i d e n t  t h roughou t  
t he  area. Upland p l a t e a u  s u r f a c e s  have been subdued by e r o s i o n  
and the d e p o s i t i o n  o f  d r i f t ,  and d ruml ins  are p r e s e n t ;  a l l  
classical  f e a t u r e s  o f  mountain g l a c i a t i o n  are p r e s e n t  i n  t h e  Coas t  
Mountains. 

e x t e n s i v e  icefields are p r e s e n t  i n  t h e  Coast  Mountains a l o n g  w i t h  
g l a c i e r s ,  some o f  which ex tend  t o  r i v e r s  edge a l o n g  t h e  S t i k i n e  
River .  

r i v e r s  o f  the coastal d r a i n a g e  system dominate the area, 
p r i n c i p a l l y  t h e  lower S t i k i n e  River and its t r i b u t a r i e s ,  i n c l u d i n g  
the I s k u t .  The r i v e r s  g e n e r a l l y  have a steep g r a d i e n t  and heavy 
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silt c o n t e n t  due t o  g l a c i a l  meltwater. 

f l u v i a l  p r o c e s s e s  are dramatical.ly p o r t r a y e d  by t h e  Grand Canyon 
o f  t h e  S t i k i n e  R i v e r ,  i n  which t h e  r i v e r  has eroded a s p e c t a c u l a r  
canyon approximately 40 miles l o n g  wi th  n e a r l y  v e r t i c a l  walls 
s e v e r a l  hundred feet deep, i n  l a v a s  t h a t  o r i g i n a t e d  from M t .  
Edziza. A similar canyon o f  somewhat smaller dimensions has been 
created by Mess Creek, which j o i n s  t he  S t i k i n e  j u s t  below 
Telegraph Creek. 

r e p r e s e n t a t i o n  o f  f o u r  major l a n d  ecosystems is p r e s e n t .  A 
c e n t r a l  c o r e  o f  a l p i n e  t u n d r a  and icefields is surrounded by t h e  
c o a s t  f o r e s t  which e x t e n d s  up t17e S t i k i n e  and I s k u t  R ive r s .  The 
s u b a l p i n e  f o r e s t  predominates  on t h e  upper I s k u t ,  w i t h  t h e  b o r e a l  
f o r e s t  found i n l a n d  a l o n g  t h e  S t i k i n e  v a l l e y .  

w i l d l i f e  o f  the area is f e l t  t o  be r e p r e s e n t a t i v e ,  w i t h  seals  
b e i n g  a n o t a b l e  a d d i t i o n ,  m i g r a t i n g  up  t h e  S t i k i n e  River t o  
c a p t u r e  salmon d u r i n g  spawning run .  

M t .  Edziza P r o v i n c i a l  Park encompasses a p o r t i o n  o f  the area, 
c e n t e r i n g  on a Class A P r o v i n c i a l  Park (326,000 acres) su r rounded  
by  a Rec rea t ion  Area (249,000 acres),  bo th  es tab l i shed  i n  1972. 

l a n d  access t o  the e a s t e r n  portiton o f  t h e  area is e x c e l l e n t ,  v i a  
the r e c e n t l y  upgraded Stewart-Cassiar Highway, and the soon t o  be 
completed B r i t i s h  Columbia Ra i l road .  

e x c e l l e n t  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 y ,  i n c l u d i n g  canoe ing ,  
camping, n a t u r e  i n t e r p r e t a t i o n ,  h i k i n g ,  e tc .  

some mine ra l  d e p o s i t s  are known t:o e x i s t  and e x p l o r a t i o n  c o n t i n u e s .  
A p o s s i b l e  r a i l r o a d  l i n k  i n t o  the Edziza area has been d i s c u s s e d .  
F o r e s t r y  p o t e n t i a l  is g e n e r a l l y  low, e x c e p t  f o r  some merchantable  
s t a n d s  a l o n g  the lower r i v e r  v a l l e y s .  The development o f  hydro 
power on t h e  S t i k i n e  and I s k u t  R i v e r s  is cons ide red  t o  be 
feasible,  b u t  no p l a n s  t o  u t i l i z e  i t  have been announced. 

h i s t o r i c a l  v a l u e s  a s s o c i a t e d  w i t h  t he  Klondike Gold Rush of 1898 
are p r e s e n t :  t h e  S t i k i n e  River  provided access t o  one o v e r l a n d  
r o u t e  t o  t h e  Yukon; the Telegraph Trail  a l s o  passes through t h e  
area. 

t h e  S t i k i n e  River  has been recomniended a s  a Na t iona l  Wild River .  
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.Appendix 9. ( c o n t )  

GRAND CANYON OF THE STIKINE 

NATIONAL LANDMARK INTEREST 

LOCATION: NTS 104 G ,  J ,  130 degrees 1 O ' W  - 121 d e g r e s  05'W 
57 d e g r e e s  54'N - 58 degres 08'N 

PHYSIOGRAPHIC REGION: 
S t i k i n e  P l a t e a u  

THEME REPRESENTATION: 
Volcanic  and F l u v i a l  Landforms 

SOURCE : Roed, M.A. Ltd.  Theme Study o f  Geoloqic and Related 
F e a t u r e s  and Phenomena i n  Part  o f  Western Canada. Parks 
Canada Document No. 103C19R3. A p r i l  1973. 

DESCRIPTION A N 0  GEOLOGICAL SIGNIFICANCE:: 

- t h e  Grand Canyon o f  t h e  S t i k i n e  is approximately 50 miles i n  
l e n g t h  e x t e n d i n g  from just east o f  Blamey Creek t o  t h e  town of  
Telegraph Creek. The u n g l a c i a t e i j  s u r f a c e  o f  t h e  Canyon's v o l c a n i c  
f lows s u g g e s t s  t h a t  t h e  p r e s e n t  S t i k i n e  Canyon was excava ted  by 
t h e  t u r b u l e n t  waters o f  the St ikjhe River  i n  Recent time. 

- a tremendous v a r i e t y  o f  v o l c a n i c  s t r u c t u r e s ,  t e x t u r e s  and rock  
t y p e s  are found a l o n g  t h e  S t i k i n e  Canyon walls. Along t h e  canyon 
from Blamey Creek t o  K l a s t l i n e  R i v e r ,  Upper Cre t aceous  and 
Paleocene conglomerate ,  s a n d s t o n e ,  shale and minor c o a l  occu r  w i t h  
pre-Upper Cre t aceous  v o l c a n i c  r o c k s ,  minor conglomerate ,  
greywacke, chert and a r g i l l i t e .  The r i v e r  i n t e r s e c t s  Permian 
l i m e s t o n e  j u s t  east o f  the 'Tanzi l la  River  conf luence .  From 
K l a s t l i n e  River  t o  E i g h t  Mile Creek pre-Upper J u r a s s i c  v o l c a n i c  
r o c k s ,  minor conglomerate ,  greywacke, and a r g i l l i t e  occu r  wi th  
basalt ,  r h y o l i t e  ash, t u f f  and agglomerate  o f  P l e i s t o c e n e  a g e .  
The S t i k i n e  Canyon i n t e r s e c t s  i n t r u s i v e  r o c k s  j u s t  sou thwes t  of  
Tah l t an  and a t  Latham Creek. I n  s e v e r a l  p l a c e s  a l o n g  the canyon 
l a v a  beds directly o v e r l y  f1uvia:l g r a v e l  beds. 

- l o c a t e d  n e a r  t h e  j u n c t i o n  o f  t h e  Tah l t an  and S t i k i n e  R i v e r s ,  a 
s t r i k i n g  c r o s s - s e c t i o n  o f  a l a r g e  Q u a t e r n a r y  basalt flow d i s p l a y s  
rad ia l  columnar j o i n t i n g  and a small c e n t r a l  l a v a  tube .  Upper 
Triassic p i l l o w  l a v a  o u t c r o p s  on t h e  f l o o r  o f  t h e  v a l l e y .  This 
l o c a l i t y  is referred t o  as Tah l t an  8utte which is i n  i t se l f  a n  
i n t e r e s t i n g  e r o s i o n a l  remnant o f  t h e  above rocks .  
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Appendix 9. 1:cont) 

SITE ANALYSIS: 

- Tenure: 

- Resources: 

- S e t t i n g s :  

- I m p l i c a t i o n s :  

- C o n f l i c t s :  

Mainly 6.C. Crown, some p r i v a t e ,  some Ind ian  Reserve 

S c i e n t i f i c ,  i n t e r p r e t i v e ,  s c e n i c ,  f i s h i n g  

The s teep-walled canyon is a l o n g  the  boundar i e s  o f  
the T a n z i l l a  P l a t e a u ,  K l a s t l i n e  P l a t e a u ,  Nahlin 
P l a t e a u  and the Tah l t an  Highland w i t h i n  t h e  S t i k i n e  
P l a t e a u .  A road  connec t ing  Telegraph Creek w i t h  
Tah l t an  o c c u r s  on the n o r t h  side o f  the canyon f o r  
a b o u t  15 miles. 

J u s t  t o  t h e  n o r t h  o f  Mount Edziza P r o v i n c i a l  Park 

Town, road  and r anch  development a l o n g  t h e  wes te rn  
15 miles o f  t h e  canyon on t h e  n o r t h  side. Ind ian  
Reserve a t  Tah l t an .  P o s s i b l e  s i t e  f o r  m i n e r a l  and 
h y d r o - e l e c t r i c  development. 

PHENOMENA EVALUATION: - High: A t r u l y  s p e c t a c u l a r  f e a t u r e  o f  t h e  Canadian 
no r thwes t .  

ADDITIONAL INFORMATION: 

- The S t i k i n e  River  was i n v e s t i g a t e d  by t h e  wild River Survey i n  the 
Summer o f  1973 and was c o n s i d e r e d  t o  be t h e  most s p e c t a c u l a r  o f  
t h e  wi ld  r i v e r s  surveyed i n  n o r t h e r n  B.C. 

- The Grand Canyon o f  t h e  S t i k i n e  is a s teep-walled canyon many 
hundred? o f  feet deep, eroded by t h e  r i v e r  af ter  it was d i v e r t e d  
from its o l d  channe l  by P l e i s t o c e n e  and Recent l a v a  f lows 
o r i g i n a t i n g  a t  Mount Edziza. 

I 
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