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S UMMA RY 

An inventory  o f  granular   mater ia l   sources has  been conducted  along a 

cor r idor   ex tend ing  one (1 )   m i le  on  each s i d e   o f   t h e  Haines Road (Y.T. 

Highway #4) from  the  Yukon/Brit ish  Columbia  Border ( M . P .  95) to   t he  

i n t e r s e c t i o n  o f  Haines Road wi th   the  A laska Highway  (Y.T.  Highway #1) 

t o   M i l e   P o s t  1040. 

Resul ts o f  the   inventory   a re   p resented   in   th is  two  volume r e p o r t .  

Volume 1 con ta ins   t he   t ex t  and source  in format ion summaries from  the 

Yukon/Br i t ish  Columbia  border  north  to  Ki lometre  Post HR 178. I n f o r -  

mat ion   fo r   sources   nor th   o f  HR 178 are  conta ined i n  Volume I I .  Source 

in fo rmat ion   inc ludes  an a i rphotograph  showing  the  s i te   locat ion and 

d e t a i l s  of  the  geomorphic,  environmental and labo ra to ry  assessment. 

The t e x t  o f  t he   repo r t   con ta ins  a regional   overview of the  study  area, 

a d e s c r i p t i o n   o f   t h e   i n v e n t o r y  and a proposed management p l a n   f o r   t h e  

granular  resources. 

Subs tan t ia l   quant i t ies   o f   g ranu lar   resources  were  found t o   e x i s t   w i t h i n  

the  study  area.  Al though many potent ia l   sources do no t   appear   t o   exh ib i t  

overwhelming  concerns  of  an  environmental/social  nature,  aggregates 

s u i t a b l e   f o r   h i g h   q u a l i t y   a p p l i c a t i o n s   a r e   n o t   r e a d i l y   a v a i l a b l e   e v e r y -  

where. The l a r g e s t   q u a n t i t i e s  were  found t o  be concentrated  near  the 

south end o f  the  study  area where  user  requirements  are  expected  to be 

lower. 

Potent ia l   source  areas were c l a s s i f i e d   i n t o   t h r e e   g r o u p s :   p r i n c i p a l ,  

secondary and general f i l l .  Pr inc ipa l   sources   a re   those  tha t   con ta in  

good q u a l i t y   m a t e r i a l  and which  can be developed  wi thout undue env i ron-  

rnental/social  impact. Secondary  sources  are  those  that  are o f  marginal 

q u a l i t y   o r   w h i c h   c o n t a i n  good qua l i t y   aggregate   bu t  where  development i s  

r e s t r i c t e d  by  apparent  environmental/social  concerns.  General f i l l  

sources  are  areas where mater ia l   can be a c q u i r e d   w i t h   l i t t l e   r e g a r d   f o r  

q u a l i t y .   C r i t e r i a   a r e  suggested  for   appl icat ion  to   resource management. 
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1 .  INTRODUCTION 

1.1 Genera 1 

Th i s   repo r t   p resen ts   t he   resu l t s  of  a Granular   Mater ia ls   Inventory  

conducted  by EBA Eng ineer ing   Consu l tan ts   L imi ted   in   assoc ia t ion   w i th  

F. F. Slaney & Company (A lbe r ta )   L im i ted   a long   spec i f i ed   sec t i ons   o f  

the  Haines Road and Alaska Highway in   the   sou thern  Yukon T e r r i t o r y  

(Drawing No. 1 . 1 ) .  

The i n v e s t i g a t i o n  was undertaken a t   the   reques t  o f  the  Department o f  

Supply and Services (DSS)  a c t i n g  on beha l f  of the  Department of Ind ian 

A f f a i r s  and Northern  Development (DIAND) Canada, DSS F i l e  No. 04 S U C 7 1 1 1 -  

7-0171. 

The p r i n c i p a l   o b j e c t i v e  o f  the  s tudy was t o  "conduct an Inventory  o f  

Granular  Material  sources  along a co r r i do r   ex tend ing  one ( 1 )  m i l e  on 

each  s ide  o f   the  Haines Road (Y.T.  Highway #4) f rom  the  Yukon/Br i t ish 

Columbia  Border (M.P. 95) t o   t h e   i n t e r s e c t i o n   o f  Haines Road w i t h   t h e  

Alaska Highway a t  Haines  Junction and thence  west  along  the  Alaska 

Highway  (Y.T.  Highway # 1 )   t o   M i l e  Pos t  1040". 

Secondary o b j e c t i v e s  were to   p rov ide ;   (a )  recommendations on the  best 

locat ion  for   h ighway  borrow  p i ts ,  and spec i f i c   p rocedures   to  be fo l lowed 

in   deve lop ing  them, i n   o rde r   t o   reduce   t he   f requency   t o  a more reason- 

a b l e   y e t   p r a c t i c a l  number; (b)   recomnendat ions  concern ing  rest ra in ts   for  

minimizing  environmental  disturbances  during  development and opera t ion  

o f  these  borrow p i t s   i d e n t i f i e d  i n  (a ) ;   (c )  recommendations f o r  subse- 

quent methods o f   r e s t o r a t i o n ;  and (d)  general  recommendations for  
, management o f  the   g ranu lar   resources   iden t i f ied .  
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1.2 Pro iec t   Organ iza t ion  

The pro jec t   invo lved  th ree  components: 

1 .  Assessment o f  Granular  Material  Sources 

This  included an eva lua t i on  o f  l o c a t i o n ,   q u a n t i t y  and q u a l i t y  o f  

bo r row  ma te r ia l   ava i l ab le   i n   t he   s tudy   co r r i do r .  

I I .  Assessment o f  Environmental  Concern 

This  included an evaluat ion  o f   env i ronmenta l   concerns  assoc iated 

w i t h   m a t e r i a l   s o u r c e s   i d e n t i f i e d   i n  I ,  recommendations f o r  

development r e s t r a i n t s  and restorat ion  procedures.  

I l l .  Preparat ion o f  a Management P l a n   f o r  Resource  Development - 
conducted j o i n t l y  by EBA and Slaney.  This  included recommenda- 

t i o n s   f o r  p i t  l o c a t i o n  and  spacing i n   v i e w  o f  l i k e l y   f u t u r e  

development a s  w e l l  as procedures  to  be fo l lowed  dur ing  develop-  

ment  and subsequent  reclamation. 

1.3 Report  Organization 

Assembly of t he   repo r t  i s  i n  two  volumes, t h e   f i r s t   c o m p r i s i n g   t h e   t e x t  

o f  t he   repo r t  and source  assessment  information  from  the Yukon/ B r i t i s h  

Columbia  Border no r th   t o   k i l omet re   pos t  178. Assessment i n fo rma t ion   f o r  

the  remain ing  sources  is   conta ined  in  Volume I I .  

The text   por t ion  descr ibes  the  methodology  adopted  in   conduct ing  the 

study and presents a regional   overview o f  the  ex is t ing  geomorphologica l ,  

b i o l o g i c a l  and human use cond i t i ons   i n   t he   s tudy   a rea .   I nven to ry   resu l t s  

a r e  summarized i n   s e c t i o n  I l l  of the   tex t ,   fo l lowed by a proposed manage- 

ment p lan   fo r   g ranu lar   resources .  



4 

Source i n f o r m a t i o n   i s   p r e s e n t e d   i n  a n o r t h   t o   s o u t h  sequence  and includes 

a d e t a i l e d  assessment  sheet,  airphoto  showing  source  outl ine and t e s t  

p i t  l o c a t i o n s ,   l a b o r a t o r y   t e s t   r e s u l t s ,   t e s t  p i t  logs and environmental 

assessment  sheet. 

1.4 Methods of I n v e s t i g a t i o n  

1.4.1 P re l im ina ry   O f f i ce   S tud ies  
""""" """""""- 

overview 

poss ib le  

GSC Map 

I n i t i a l  work   invo lved  the   co l lec t ion  and eva lua t i on  o f  e x i s t i n g  

s u r f i c i a l  and bedrock   geo log ica l   da ta ,   in   o rder   to   p rov ide  an 

' o f  the  landforms  wi th in   the  s tudy  area and t h e i r  

p e t r o l o g i c a l   c h a r a c t e r i s t i c s .  

1019A, Geology o f  Dezadeash, Y . T . ,  prepared by E .  D .  

Kindle,   served  as  the  s tar t ing  po int .   Th is  was subsequently 

updated  using  informat ion  presented by Rampton ( 1976)  and 

personal  communication  with  Geological  Survey  personnel  cur- 

r e n t l y  mapping  areas  west o f  138' longi tude  a long  the  A laska 

H i ghway . 

A i r p h o t o   i n t e r p r e t a t i o n  was per fo rmed  to   iden t i f y   land forms 

conta in ing   po ten t ia l   g ranu la r   mater ia ls .   H igh   leve l   photos  were 

used t o   o b t a i n  a reg ional   overv iew o f  the   s tudy   cor r idor .  A 

1974 survey  o f .K luane  Nat ional   Park,   f lown  a t  an  approximate 

a l t i t u d e   o f  5,340 m ASL, provided  excel lent   coverage o f  the 

cen t ra l   po r t i on   o f   t he   s tudy   a rea .  A t  the  extreme  north and 

south  ends,  however,  only 1947 
were  these  photos  taken a t  a  h 

t h e   q u a l i t y   i s   p o o r ,  and  hence 

forms  near   the  nor thern  l imi ts  

hampered. 

coverage was avai  

i g h e r   a l t i t u d e  (6, 
i d e n t i f i c a t i o n  o f  

o f  the  study  area 

l a b l e .  Not o n l y  

100 m ASL) , but  

subt le   land-  

was somewhat 

I 
I 

1 
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Excellent  low  level photographs were also obtained along the 
entire highway corridor.' This survey, conducted in 1976, was 

flown at an average elevation o f  approximately 2000 m ASL. The 
resulting 1:8000 scale is too  large to accommodate the width of 

the entire study corridor on a single photograph. 

Available informat 

use  the  region was 

ion  relat 

also col 

ing to biological resources and land- 
1 ected and reviewed . 

A field reconnaissance program was conducted to check on 
potential sources identified  on  the airphotos during preliminary 

office studies. F i e l d  studies were conducted during the last 

week of September, 1977. 

Shallow test pits were excavated at a number of  sites along  the 
route, and samples for  laboratory analysis  were aquired. The 

large  number of existing borrow pits, both active and inactive, 

as well as road cuts, especially within the southern part of  the 

study area, provided exposures of  the subsurface  material, and 

permitted an assessment o f  soil conditions. 

Access to many o f  the  potential sources was facilitated by the 

existence o f  a telephone line and abandoned pipeline, both of 
which parallel  the highway on separate right-of-ways. A pocket 
level and Topofil  Chain were used to survey surface  elevations 
and distances. A Geonics EM31 inductive electromagnetic  device 

was used in some areas to measure shallow resistivity, and 
evaluate the nature of the subsurface material  indirectly. 
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1.4.3 Evaluat ion o f  Environmental  Concerns 
"""""""""""""""""" 

D u r i n g   t h e   f i e l d  program,  each s i t e  was eva lua ted   (scored)   in  

terms o f   po ten t i a l   conce rn   f o r   e igh t   env i ronmen ta l   f ac to rs  

u t i l i z i n g  a sca le   f rom  zero   to   f i ve .   Fac tors   eva lua ted  were 

r e l a t e d   t o   g e o t e r r a i n ,   v e g e t a t i o n ,   t e r r e s t r i a l   f a u n a ,   a c q u a t i c  

fauna,  surface  water,  land  use and s p e c i a l   i n t e r e s t .   D e t a i l s   o f  

e v a l u a t i o n   w i t h i n  each  category  are  given i n  the  source  assess- 

ment. Each ca tagory   ( f ac to r )  was separate ly   evaluated and a 

value  assigned.  Values  included: 

0 - i n d i c a t i n g  no  apparent  concern  for   the  factor  considered 

i n   v i e w   o f   p o t e n t i a l   e x t r a c t i o n  o f  g ranu la r   ma te r ia l .  

1-4 - ind ica t ing   inc reas ing   concern   fo r   the   fac to r   cons idered 

w i th   poss ib le   m i t i ga t i on   o f   t he   conce rn   t aken   i n to  

account. A s c o r e   o f  one  would i n d i c a t e  an e x i s t i n g  

concern  which  in   the  evaluators   v iew  could be q u i t e  

eas i l y   avo ided  us ing   appropr ia te  removal  procedures. A 

score o f  four   wou ld   ind ica te  a concern  which  could  not  

be eas i l y   avo ided.  

5 - i n d i c a t i n g  a very  h igh  concern  which  appeared  un l ike ly  

t o  be amenable to  m i t i g a t i v e   e f f o r t s .  Development i s  

no t  recommended due to  environmental   concerns.  

These scores   s imp ly   ind ica te   the   degree  o f   apparent   d i f f i cu l ty  

i n  overcoming  environmental  concerns a t  each s i t e .  A sco re   o f  5 
means t h a t  development i s  n o t   c u r r e n t l y  recommended. Dernon- 

s t r a t i o n   t h a t   e f f e c t i v e   m i t i g a t i o n   p r o c e d u r e s   c o u l d  (and  would) 

be used dur ing   deve lopment   cou ld   resu l t   in  a reduc t i on  of the 

sco re   t o   l ess   t han  5. 
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Following the field reconnaissance program an environmental 

assessment of  sites was completed.  This work involved  the 

examination of  approximately 40 sources of  granular materials 

previously  identified. A description and analysis o f  each area 

was prepared  summarizing available data on terrain, vegetation, 
fauna  habitat  value, surface water, land use,  heritage  resources 

and  special  interests. Site descriptions and evaluations are 

included in the source assessment  data. 

Field studies were followed by discussions with regional re- 

source managers in Whitehorse and  Public Works Canada officials 

in Vancouver. These discussions provided some background  data 

on present  resource management operations and future needs along 

the  highway,  and were used together with field observations, 

airphoto interpretation  and a review of reference publications 
to provide the final site assessment. Persons contacted are 

listed  following  the  bibliography. 

1.4.4 """"_ Laboratory ""* Analysis "- 

Sixty-five (65) granular samples collected  during the field 
program were subjected to  laboratory  testing. The purpose o f  

these tests was: 

(a )  to  verify  and  extend  the  field descriptions; 

(b) to obtain textural  data  (grain size distribution) for 

assessing  engineering properties; 

(c) to indicate  the uniformity of granular  material within a 

single deposit; and 
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(d )   to   p rov ide   genera l   pe t rograph ic   in fo rmat ion  for assessing 

de le te r i ous  components  and potent ia l   aggregate  performance 

i n   c o n s t r u c t i o n   m a t e r i a l s .  

Sieve and petrographic  analyses were performed  on  each of the 65 
samples.  Sulphate soundness t e s t s  were also  undertaken  on  three 

samples w i t h   d i f f e r e n t   p e t r o l o g i c a l   c h a r a c t e r i s t i c s ,   i n   o r d e r   t o  

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

1.4.5 Borrow Volume Calcu 
i n   I n t e r p r e t a t i o n  
""""  """"" 

l a t i o n s  and  Assumptions 
""""_""""""" 

Data acquired  dur ing  the  laboratory  analyses  were  integrated 

w i t h  f i e l d  reconnaissance  information and t h e n   u t i l i z e d  to  

u p d a t e   t h e   o r i g i n a l   a i r p h o t o   i n t e r p r e t a t i o n .  

Borrow  volume  est imates  were  usual ly  calculated by p lan imeter ing  

t h e   t o t a l   a r e a  o f  the   depos i t  as marked on  the  aer ia l   photographs, 

and then  es t imat ing   the   average  po ten t ia l   th ickness  o f  borrow 

m a t e r i a l   a v a i l a b l e .   S u f f i c i e n t   f i e l d   d a t a  were a v a i l a b l e  t o  

ca lcu late  the  d imensions o f  ce r ta in   eske rs  and  beach depos i ts  

w i t h  some accuracy. In  other  cases (kame complexes, f o r   i n -  

s tance)   the   to ta l   a rea   o f   the   depos i t  shown on  the   a i   rphoto  was 

reduced  by a factor   which  accounted  for   the  low- ly ing  areas 

within  the  source  which  appeared t o  have l i t t le g ranu la r   re -  

source   po ten t ia l .  More spec i f i c   i n fo rma t ion   conce rn ing   t he  

assumptions  used a t  each s i t e   a r e   p r e s e n t e d  i n  t h e   d e t a i l e d  

source  assessment  sheets. 

I 
r 
1 
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Probably  the most s ign i f i can t   assumpt ion   in   the   p resent   ana lys is  

concerns  the  un i formi ty  o f  the  deposi t .   Inherent   in   the  ca lcu-  

l a t i o n  o f  borrow  volume is   the  assumpt ion  that   the samples 

ob ta ined   f rom  tha t   depos i t   a re   en t i re l y   rep resen ta t i ve  o f  the 

granu lar   resource ,   bo th   in   g ra in   s i te  and pet ro logy.   Whi le  some 

deposits  are.known to  be r a t h e r   u n i f o r m   ( a c t i v e  flood p l a i n s ,  

fo r   ins tance)  , o thers   a re   charac ter is t i ca l l y   non-un i fo rm  (eskers  

and  kames). The present  study  must be viewed  as a reconnaissance 

inventory,  and f u r t h e r   f i e l d  and labo ra to ry  programs a re   requ i red  

t o   v e r i f y   t h e   q u a l i t y  and q u a n t i t y  o f  granular  resources. 



1 1  

I I .  REGIONAL OVERVIEW 

2.1 Geo 1 ogy 

The s t u d y   c o r r i d o r   l i e s   w i t h i n   t h e  Dezadeash map area,  the  geology of 

which was repor ted  by E. 0. K i n d l e   i n  1953. Recent p u b l i c a t i o n s  (1975) 
from  the  Geological  Survey o f  Canada's  Operation  Saint  El ias, Yukon 

T e r r i t o r y  have rev ised and updated some of  Kindle 's  work.  The fo l l ow ing  

geologica l   overv iew i s  a synopsis of a v a i l a b l e   r e p o r t s   i n   t h e   s t u d y  

area. 

The bedrock  geology o f  the  southwestern Yukon i s  complex.  Folded and 

faulted  igneous,  sedimentary and metamorphic  rocks  ranging i n  age 

Mid-Paleozoic  to  Tert iary  are  present.   Three  separate  physiograph 

regions  dominate  the  southwestern Yukon: the  S t .  El ias  Mountains, 

Coast Mountains and the  Kluane  Plateau. The broad Shakwak Va l ley  

separates  the S t .  El ias  Mountains i n  the  southwest  from  the  Kluane 

P la teau  in   the   nor theas t   a long a l inear   t rend  extending  f rom  the Yukon/ 

Alaska  border t o  Dezadeash  Lake. Southeast o f  Dezadeash  Lake the  Shakwak 

Va l l ey   d i v ides   t he  Coast  Mountains  from  the  Kluane  Plateau,  South o f  

Dezadeash  Lake the  Klukshu and Tatshenshini   River  val leys  separate  the 

S t ,  E l i a s  Mountains on the  west  from  the  Coast  Mountains  on  the  east. 

The s tudy  corr idor   occupies  the Shakwak Val ley  f rom  k i lometre  post  1674 

on  the  Alaska Highway south   to  Dezadeash  Lake,  and the  Klukshu and 

Tatshenshin i   R iver   va l leys  f rom Dezadeash Lake to the  Yukon/Br i t ish 

Columbia  border. 

The Kluane Ranges form the  eastern  marg in  o f   the S t .  El ias  Mountains. 

Bedrock  exposed  along  the  western  slopes of the  Kluane Ranges belongs to 

the  Upper Jurassic-Lower  Cretaceous Dezadeash  Group. The Dezadeash 

Group cons is ts   en t i re ly   o f   mar ine   f l ysch ,   ie .   sands tones ,   g reywackes ,  

s i l t s t o n e s  and shales,   deposi ted  mainly by t u r b i d i t y   c u r r e n t s   a l o n g   t h e  

d i s t a l   p o r t i o n   o f   t h e  subsea fan  (.Eisbacher, 1975).  Low-grade contac t  

from 

i c  

the  
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metamorphism  has a l te red   t hese  sed 

greywackes and meta-s i l t s tones ,  wh 

have been c l a s s i f i e d  as q u a r t z i t e s  

sec t i on   a re  metamorphosed shales. 

iments  into  meta-sandstones,  meta- 

i ch   fo r   the   purposes  o f  t h i s   r e p o r t  

. Slates  present  i n  t h e   s t r a t i g r a p h i c  

The Coast   Mounta ins  on  the  east   s ide  o f   the  southern  por t ion of the 

study  corr idor  are  represented  by  the  Boundary Ranges. Both  the  Boundary 

Ranges and the  Kluane  Plateau  are composed o f  rocks known as  the  Coast 

C r y s t a l l i n e  Complex. I n t r u s i v e   g r a n o d i o r i t e  i s  the  main  rock  type of 

the  Boundary Ranges. The Kluane  Plateau  consists  mainly  of   quartz-  

b i o t i t e   s c h i s t s   w h i c h   a r e   b e l i e v e d  t o  be the metamorphosed f a c i e s  of the 

ou te r  subsea f a n   o f   t h e  Dezadeash  Group (Ei  sbacher, 1975). 

Eisbacher (1975) repor ted a zone o f  h igh   ang le   reve rse   f au l t i ng   f o l l ' ow ing  

the Shakwak and Klukshu - Tatshenshini  River v a l l e y s .  The s t u d y   c o r r i d o r  

lies w i t h i n   s t r u c t u r a l l y   c o n t r o l l e d   v a l l e y s   w i t h  Coast C r y s t a l l i n e  

Complex rock   t h rus t   ove r  Dezadeash  Group mater ia ls .   P le is tocene and 

recent  sediments  have i n f i l l e d   t h e   v a l l e y s  and obscu red   t he   f au l t   l i ne .  

2 . 2  Geomorphology 

In   P le is tocene t ime most o f  the  study  area was covered by v a l l e y   g l a c i e r s  

t o  an e leva t i on   o f   app rox ima te l y  1800 m (GSC  Map 1019A). A b l a t i o n   p r o -  

cesses  have  produced a v a r i e t y  o f  g l a c i a l ,   g l a c i o l a c u s t r i n e ,  and g l a c i o -  

f l u v i a l   l a n d f o r m s ,  and these  have been mod i f ied   in   recent   t imes by 

f l u v i a l  processes. 

Much of the   h ighway  cor r idor   i s   covered by a b l a n k e t   o f   g r a v e l l y  

s i l t y  sand or sandy s i l t .  W h i l e   t h i s   d e p o s i t   i s  commonly n o n s t r a t i f i e d ,  

s o r t i n g  and s t r a t i f i c a t i o n  were  evident i n  some areas. 
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Large  areas i n   t he   no r the rn   pa r t   o f   t he   s tudy   a rea  have been designated 

as   und i f fe ren t ia ted   d r i f t .   Des t inc t i ve   land forms  a re   la rge ly   absent   except  

for a few g l a c i a l   f l u t i n g s  and bedrock   con t ro l led   r idges .   Mater ia ls   p re-  

sen t   inc lude  loessa l   sed iments   over ly ing   g rave l l y   s i l t y  and  sandy s i l t .  

Me l t ing   o f   the   va l ley   g lac ie rs   p roduced a l a rge   p rog lac ia l   l ake   (G lac ia l  

Lake Champagne). T h i c k   d e p o s i t s   o f   s t r a t i f i e d   s i l t s  ma.rk the   bo t tom  o f  

t h i s   l ake ,   wh i l e  beach deposi ts  of sand  and gravel  now mark the  former  lake 

per imeter.  Beach ridges  which  appear  throughout  the  study  area,  are 

genera l l y  exposed  between e leva t i ons  o f  700 and 850 m. 

Sand and gravel  accumulated i n  watercourses  wi th in,  upon,  and i n   f r o n t  

o f   s tagnat ing   i ce ,   fo rming   the   la rge  esker-kame  complexes  which  occur 

along  the  southern  sector o f  the  highway. The c r e s t s  o f  the  eskers  are 

general ly  accordant,  and somewhat lower i n   e l e v a t i o n   t h a n   c r e s t s   w i t h i n  

the  assoc iated kame complexes.  Although sand  and g rave l   a re   t he   ch ie f  

cons t i t uen ts  of most of the  eskers  examined, s i l t  and bou lders   a re   a lso  

present i n  places. Kame del tas  associated  wi th  these  esker  complexes 

a r e   t y p i c a l l y   f i n e   g r a i n e d  and poor ly   sor ted.   Moul in  kames examined 

near  Kloo Lake a l s o   e x h i b i t e d  a wide  range o f  g ra in   s izes   a l though 

i n d i v i d u a l  beds tended t o  be we l l   sor ted .  

S t r a t i f i e d   d r i f t  accumul 

and the   ad jacent   va l ley  

l a r g e  kame ter race.  Whi 

face has  been subsequent 

a ted  between the   marg in   o f   S tagnat ing   g lac ie rs  

wa l ls   sou th  o f  Klukshu Lake, leaving  behind a 

l e  much of the   i ce-contac t   fo rm  o f   the   te r race  

l y   d e s t r o y e d  by pos t -g lac ia l   p rocesses ,   t yp ica l  

ice-contact   features  have been exposed by present  borrow  removal  operations. 

In  recent  t ime  major  advances of  the  Lowell   Glacier  have dammed the 

A lsek   R iver ,   caus ing   the   r i ver   waters   to  back up and f l o o d  much o f  the  

study  area  northwest  of  Haines  Junction. The o l d   s h o r e l i n e s   o f  Lake 

Alsek,  as i t  was c a l l e d ,   a r e  marked  by well  developed  beaches, composed 

p r i n c i p a l l y  o f  sand  and gravel  in  high-energy  environments  such  as 

s p i t s ,  and much s i l t i e r   m a t e r i a l   i n   t h e  low-energy  bays. 
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Recent g l a c i a l   a c t i v i t y   i s   a l s o   e v i d e n c e d  by the  rock  g lac iers   which 

occur on the   gent le   s lopes  west o f  Dezadeash  Lake.  These are  charac- 

t e r i s t i c a l l y   l o b a t e ,   w i t h   a b r u p t l y  steepened  termini composed o f   a n g u l a r  

boulder  rubble  derived  from  the  bedrock c l i f f s  above. Concentr ic  lobes, 

wh ich   a re   c lear ly   ev ident  on  the  a i rphotos,   suggest  that   these  are  ice- 

cored. 

Recent  processes have a l s o  produced  two o f  the most prominant  types  of  

landforms  encountered  a long  the  s tudy  corr idor :   a l luv ia l   fans and 

a l l u v i a l  cones. The la rges t   fans   o r ig ina te   a long  the   wes t   s ide   o f   the  

highway n o r t h   o f  Haines  Junction. These vas t   depos i t s   o f  sand  and 

g rave l   a l so  commonly c o n t a i n   a c t i v e  meander p l a i n s ,  as w e l l  as a c t i v e  

and i n a c t i v e   f l o o d   p l a i n s .  

A l l u v i a l  cones occur  a long  the  east  s ide  of   the  Haines Road s o u t h   o f  

Klukshu  Lake. The mate r ia l   i n   t hese   depos i t s   i s   ve ry   poo r l y   so r ted  and 

may inc lude  boulders up t o  1 m in   d iameter .  

2.3 C 1  imate 

C l imate   in   the   a rea   i s   charac ter ized  by d r y ,   c o l d   c o n t i n e n t a l   c o n d i t i o n s ,  

caused i n   p a r t  by the  area 's   locat ion  in   the  ra inshadow of the S t .  E l i a s  

peaks . 

Cl imat ic   da ta   f rom  the   Ha ines   Junc t ion   meteoro log ica l   s ta t ion   a re   thought  

t o  be f a i r l y   r e p r e s e n t a t i v e  o f  va l ley   cond i t ions   in   the   s tudy   a rea .  

Average  annual r a i n f a l l  and snowfa l l   i s  low  (approximately 152 mm r a i n -  

fa1 1 and 1270 rnm s n o w f a l l ) .  The f r o s t - f r e e   p e r i o d  i s  shor t  (21  days 

average) and growing  degree  days  total   only an average 828. P lan t  

g rowth   i n   t he   a rea   i s   res t r i c ted  by both lack o f  mois ture and the sho r t  

growing  season.   Sur face  run-of f   is   genera l ly   low  a t  most s i t e s ,   r e f l e c t i n g  

l o w   t o t a l   p r e c i p i t a t i o n .  
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2.4 Vegetat ion 

The s t u d y   a r e a   i s   e n t i r e l y   w i t h i n   t h e  Kluane 

Boreal  Forest  Region (Rowe, 1972).  Forests 

Forest  Sect 

i n   t h i s   s e c t  

ion  o f  the 

i o n   r e f l e c t   t h e  

dry   co ld   reg iona l   c l imate   descr ibed  in   the   fo rego ing .   Fores t   s tands   a re  

genera l l y  open  and p a r k - l i k e ,  even a long   r i ve r   va l l eys .  From a commercial 

p o i n t  o f  v iew,   the   bes t   fo res t   s tands   a re   va l ley   assoc ia t ions   o f   wh i te  

spruce,  trembling aspen  and  balsam  poplar, On benchlands  along  the 

va l l ey   s ides ,   vege ta t i on   i s  composed o f   wh i te   spruce,   t rembl ing  aspen 

and Alaska  birch.   Lodgepole  p ine does no t   occu r   i n   t h i s   f o res t   sec t i on .  

Forest   stands  are  interspersed wi th  open, grassy meadows, p a r t i c u l a r l y  

i n   t h e  Ha ines   Junc t ion   a rea .   Prev ious ly   d is tu rbed  s i tes ,  such as road- 

s ides,  abandoned t r a i l s  and the abandoned p ipe l ine   r igh ts -o f -way  a re  

f requent ly   covered  wi th   nat ive  grasses,   predominant ly  wheat grass ,  

(Calamagrostis - sp.) and rough  fescue  (Festuca  scabrel  la). 

On upland  slopes  the open f o r e s t   i s  composed o f  wh i te   spruce  w i th  an 

undergrowth o f  low-growing  wi l lows and b i r ches ,   g i v ing  way t o  shrubby o r  

grassy  barrens  at   about 1400 m e leva t i on .  

The e x i s t i n g   v e g e t a t i v e   c o v e r   o f  each po ten t ia l   bor row  a rea   i s   inc luded 

i n   t h e   s i t e   d e s c r i p t i o n s .  An assessment o f   t h e  commercial  and/or 

aes the t i c   va lue  o f  v e g e t a t i o n   i s  a component o f  an environmental  sensi- 

t i v i t y  index, shown in   the   source  assessment. 

2.5  Ter res t r i a 1 Fauna 

Areas  immediately  adjacent to  the  h ighway  corr idor   invo lved  in  t h i s  study 

may support  as many a s  150 d i f f e r e n t   b i r d   s p e c i e s  and  perhaps as many 

as 40 mammal species. Because t h e   c h a r a c t e r i s t i c   f o r e s t   h a b i t a t s   i n   t h e  

a rea   a re   re la t i ve l y   unp roduc t i ve ,  most b i r d s  an mammals occur  in  moderate 

t o  low  numbers.  Exceptions  do,  however,  occur and c e r t a i n   b i g  game animals 
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(g r i zz l y   bea r ,  moose, Dall sheep) a re   thought   to   occur   in   h igh  numbers 

r e l a t i v e   t o   o t h e r  Yukon areas .   Par t l y  as a r e f l e c t i o n  o f  t h i s   t h e  

Kluane Game Sanctuary was se t   as ide   i n  1942 to  p r o t e c t   w i l d l i f e   v a l u e s  

i n   t he   reg ion .  

O f  t he   va r ious   b i rd  and mammal spec ies   occur r ing   in   the   reg ion ,  few 

can be j udged   as   be ing   h igh l y   suscep t ib le   t o   ac t i v i t i es   wh ich  may a r i s e  

dur ing   the  removal o f   gravel   f rom  the  s tudy  area.  Most b i r d s   o c c u r r i n g  

in   the   a rea   a re   those o f  the   borea l   fo res t .  They c h a r a c t e r i s t i c a l l y  

remain  dispersed  throughout any area  they  inhabi t ,   thus  min imiz ing  the 

s e v e r i t y  o f  any disturbance  which  might  occur.  Gregarious  forms  such 

as  waterfowl  occur  only i n  small numbers  and i n   v e r y   r e s t r i c t e d   l a k e  

and marsh h a b i t a t s .  These a r e   r e l a t i v e l y  easy t o   a v o i d   i n   t i m e   o r  

space. Mammal species  which  might be s u s c e p t i b l e   t o   s i g n i f i c a n t   d i s -  

turbance  inc lude  the  gr izz ly   bear ,   Dal l  sheep  and perhaps moose. 

The g r i zz l y   bea r   (U rsus   a rc tos )   i s   w ide l y   d i s t r i bu ted   t h roughou t   t he  

vegeta ted   por t ion  o f  the  Kluane  area,  with an est imated  densi ty  o f  1 per 

25 km (Parks Canada, 1977). Sockeye  salmon runs in   the   Ta tshensh in i  

River  and i t 5  t r i b u t a r i e s   a r e  a f a v o u r e d   s o u r c e   o f   f o o d   f o r   g r i z z l i e s .  

Gr i zz l i es   a re   repo r ted  to  range  over a very  wide  area, up t o  125 km 

w i t h  dens genera l l y   i n   t he   suba lp ine  zone around 1000 t o  1400 m. Borrow 

opera t ions   w i th in   the  highway c o r r i d o r  and associated  no ise o f  const ruc-  

t i o n   a c t i v i t i e s   c o u l d   r e s u l t   i n   s t r e s s   t o   t h e   g r i z z l y   b e a r   p o p u l a t i o n s  

and  an increase  in   madbear   encounters .  The co r r i do r   sou th   o f   K lukshu  

i s  considered  the most c r i t i c a l   g r i z z l y  bear  range i n  terms of numbers 

present.  

2 

2 

D a l l  sheep ( h i s   d a l l  i) occupy  higher  mountain  slopes  in  the  genera 

area and may be s e n s i t i v e   t o   b o r r o w   o p e r a t i o n s   i n  some fan  deposi ts  

on va l l ey   s ides .  These  sheep can  range from the   va l ley   bo t tom t o  2 

o r  more  depending  on  time o f  year and a v a i l a b i l i t y   o f   f o r a g e .  

" 
1 

h i g h  

100 m 
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Moose (Alces  a lces)   are  present   in   the  K luane  area  but  because of  

genera l l y   non-gregar ious   hab i ts   a re   judged  un l i ke ly   to   occur   in  numbers 

su f f i c i en t   t o   rep resen t :  a s i g n i f i c a n t   d i s t u r b a n c e   t o   t h e   p o p u l a t i o n   n e a r  

potent ia l   borrow  sources. 

" 

The type o f  w i l d l i f e   h a b i t a t   a v a i l a b l e   a t  each p o t e n t i a l   b o r r o w   s i t e  has 

been assessed and a va lue   ass igned  in   the   env i ronmenta l   sens i t i v i t y  

i ndex. 

2.6 Aqua t i c Fauna 

The s tudy   a rea   i s   en t i re ly   w i th in   the   A lsek-Tatshensh in i   R iver   sys tem 

wh ich   d ra ins   in to  Dry Bay in   coasta l   A laska.  All f i ve   spec ies  o f  Paci -  

f i c  salmon are  ind igenous  to   th is   dra inage,   except   where  barr iers   prevent  

t he   m ig ra t i on  o f  f i s h .  

Rainbow t r o u t ,   D o l l y  Varden, a r c t i c   c h a r  and a r c t i c   g r a y l i n g   a r e   a l s o  

present  throughout most o f  the  drainage and some lakes  support   lake 

t r o u t ,   w h i t e f i s h  and nor thern   p ike .  The Kathleen Lakes  and Kathleen 

R iver   con ta in  a un ique  populat ion o f  landlocked kokanee  salmon,  as w e l l  

as   the   on ly   na t ive  ra'inbow t r o u t   p o p u l a t i o n s   i n   t h e   T e r r i t o r y .  

Commercial  use o f  the f i s h e r i e s   r e s o u r c e   i s   s u b s t a n t i a l .  In  the  1950's, 

commercial  fisherman i n   t h e  Dry Bay area  harvested an  annual  average o f  

27,825 sockeye, 102 p ink,  10,042 chum, 12,894  coho  and 1,347 chinook 

salmon from  the  Alsek  River  (Aro and  Shepard,  1967). I n   a d d i t i o n ,  

na t i ve   subs i s tence   f i she r ies  on the  Klukshu  River  take an  annual  average 

of   approximately 2,000 sockeye  and 100 each o f   ch inook  and  coho  salmon 

(Aro and Shepard,  1967) . 
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Sport  f ishing  occurs  throughout  the  Alsek-Tatshenshini  drainage  system, 

pa r t i cu la r l y   i n   t he   K lukshu   R ive r  and the  Kathleen Lakes  and River ,  

The po ten t i a l   f o r   i nvo l vemen t  o f  aqua t i c  systems a t  each s i t e  has  been 

eva lua ted   fo r   the   env i ronmenta l   sens i t i v i t y   index .  

2.7 Regional Land Status and Use 

Most lands   ad jacent   to   the  highway are  unoccupied  crown  lands,  except 

f o r   t h e   v i l l a g e  of  Haines  Junction. A f ew   sma l l   pa rce l s   o f   t i t l ed   l and  

used fo r   res idences  or lodges  are  located a t  Dezadeash  Lake, Kathleen 

Lakes  and  Bear  Creek. The Haines  Junction  Local Improvement D i s t r i c t  

occupies a 75 km area  on   the   nor th   s ide   o f   the  Dezadeash R i v e r   a t   t h e  

j u n c t i o n  o f  the  Alaska and  Haines  Highway. The v i l l a g e   o f  Haines 

2 

Junc t i on  has a p o p u l a t i o n   o f  268 ( 

Other  land  uses  encountered  within 

(graz ing)  , i n d u s t r i a l  (abandoned P 

976 census). 

t h e   c o r r i d o r   i n c l u d e :   a g r i c u l t u r a l  

p e l i n e  and  pumping s t a t i o n s ) ,  com- 

municat ion  ( te lephone  l ines) ,   Nat ive  Ind ian  hunt ing,   t rapping and 

r e c r e a t i o n a l  use,  the l a t t e r   i n c l u d i n g   b o t h  commercial  and i n d i v i d u a l  

p u r s u i t s .  

Horses  and c a t t l e  range  throughout much o f   t h e  highway c o r r i d o r .  A 

pet ro leum  p roduc ts   p ipe l ine ,  no l o n g e r   i n  use, adjoins  the  h ighway, 

c ross ing  it a t   s e v e r a l   p o i n t s .  Two abandoned  pumping s t a t i o n s  and a 

pe t ro leum  p roduc ts   s to rage   s i t e   a re   a l so   w i th in   t he   s tudy   a rea .  The 

p ipe l i ne   r i gh t -o f -way  and  access t r a i l s   f r o m   t h e  highway t o   t h e   p i p e l i n e  

cor r idor   w i th   upgrad ing ,   cou ld   serve  as haul  roads from borrow  sources. 

A t e l e p h o n e   l i n e   i s   p r e s e n t  i n  the  h ighway  corr idor.  



Areas  formerly  reserved  for   Nat ive  peoples  are  located a t  Dal ton  Post ,  

Klukshu  v i l lage,  Haines  Junct ion,  and Kloo Lake, bu t   the   ex ten t  o f  

fu tu re   I nd ian   l ands   i s   p resen t l y   under   nego t ia t i on .  

Reg is te red   ou t f i t t e r /gu id ing   a reas  and reg is te red   t rapp ing   a reas   a re  

designated for  a l l   t he   l ands   eas t  of the  Haines Road and the  Alaska 

Highway. 

Recreational  camping and p i c n i c   s i t e s  have  been es tab l i shed by the  

t e r r i t o r i a l  government a t   seve ra l   po in ts   a long   t he   co r r i do r .  The 

Kathleen  Lake  campsite is  operated  by  Parks Canada. 

Kluane  Nat ional   Park  is   the  predominant  landholding i n  the  reg ion.  The 

2200 km area was set   as ide  as a National   Park i n  1976 o u t   o f   t h e   l a r g e r  

Kluane Game Sanctuary   es tab l i shed  ear l ie r   as  a w i l d l i f e   p r e s e r v e .  A l l  

o f  the  study  area  west  of   Haines Road and the  Alaska Highway i s   w i t h i n  

the  Kluane Game Sanctuary.  National  Park  lands  border  the  highway  from 

Klukshu t o  approximately IO km n o r t h  o f  Haines  Junction. A 300 m b u f f e r  

s t r i p   p r e s e n t l y   e x i s t s  between  the  exist ing  highway  al ignment and the 

l ega l   pa rk   boundary   t o   a l l ow   fo r   poss ib le   h ighway   rea l i gnmen t   w i th in   t he  

c o r r i d o r .  I t  i s  expected  that  the  park  boundaries will be a d j u s t e d   t o  

abut  the  highway when paving and real ignment  are  complete  (pers.  comm. 

J. Masyk, Park  Superintendent). 

2 

I t  i s  a s t a t e d   p o l i c y   t h a t   g r a n u l a r   m a t e r i a l s  for o f f - p a r k  use s h a l l   n o t  

be  removed f rom  Park   lands .   Po ten t ia l   bor row  s i tes   iden t i f ied   w i th in  

park   boundar ies   a re   there fore   inaccess ib le   fo r   h ighway  o r   p ipe l ine   use  

un less   , pa rk   po l i c i es  change. In   the   env i ronmenta l   sens i t i v i t y   index ,  

shown i n  the   Source   in fo rmat ion ,   s i tes   w i th in   the   Park  have been g iven a 

maximum r a t i n g  o f  5. 
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Regulat ions  concerning  the  Kluane Game Sancturary   p rov ide   p ro tec t ion  for 

w i l d l i f e   b u t  do not  preclude  other  land  uses.  Borrow  operat ions  wi th in 

the  sanctuary  would be subject  to  p a r t i c u l a r   s c r u t i n y  by w i l d l i f e  mana- 

gers t o  avo id  undue s t ress  to  w i l d l i f e   p o p u l a t i o n s  and h a b i t a t .   S i t e s  

w i th in   t he   sanc tua ry  have  been g iven a s e n s i t i v i t y   r a t i n g  of 3 .  

The Canadian  Committee f o r   t h e   I n t e r n a t i o n a l   B i o l o g i c a l  Program ( I B P )  

has designated t w o  areas as poten t ia l   reserves   fo r   the   purpose o f  

s c i e n t i f i c   s t u d y .   B o t h  I B P  reserves  encountered i n  the   s tudy   co r r i do r  

a r e   w i t h i n   t h e  Kluane Game Sancturary  (IBP  Site5 16 and 16b),  thus  the 

involvement  of  these has been g iven a s im i la r   sens i  

game sanc t ua r y  . 

All other   land  uses  have been a s s i g n e d   s e n s i t i v i t y  

the   re la t i ve   impor tance  w i th in   the   a rea .  

2 .8  Her i tage Resources 

t i v i t y  r a t i n g  t o  the 

r a t i n g s  dependent  on 

Archaeologica l   invest igat ions i n  the  Kluane  region 

- tens ive,   but   work a t  some s i t e s   i n d i c a t e s   t h a t   t h e  

occupied  for   over  7000 years. I t  i s   p r o b a b l e   t h a t  

have no t  been ex- 

reg ion has  been 

the known s i t e s  do 

no t   rep resen t   t he   t o ta l   p reh is to r i c   reco rd .  The l i k e l i h o o d   o f   f u r t h e r  

d iscover ies  long  the  h ighway  corr idor  i s  h igh  because the   rou te   fo l lows 

ex is t ing  dra inage  channels  and known h i s t o r i c   t r a v e l   r o u t e s .  Known 

s i t e s  have been recorded  near   Dal ton  Post ,   K lukshu  v i l lage and east o f  

Dezadeash  Lake. Areas o f   h i s t o r i c   i n t e r e s t   a r e   r e c o r d e d   f o r   D a l t o n  

Post, Bear  Creek  and Kloo  Lake. 

The p o t e n t i a l  fo r  archaeologica l  and h i s t o r i c   d i s c o v e r i e s   i s   h i g h   a t  

many o f  the  designated  borrow  areas,  since  prominent  land forms such as 

beach terraces  are  favoured  s i tes  used by p r e h i s t o r i c   p e o p l e s .  Each 

proposed  excavation  area and access  road  should be f i e l d  checked by a 

qual i f ied  archaeologis t   before  development   is   under taken.  
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For  purposes o f  the  environmental   sensi t iv i ty  index,  deposi ts  were  rated 

i n   r e l a t i o n  t o  known archaeologica l  and h i s t o r i c   s i t e s   o n l y .  No f i e l d  

searches  were  undertaken. 

2.9 Spec ia l   I n te res t   S i tes  

Eleven  si tes  were  judged t o  have  spec ia l   a t t r ibu tes  because o f   p a r t i -  

cular  landscape fea tu  

Ratings  were  assigned 

o f  rec rea t i ona l  capab 

managers. 

es o r   r e c r e a t i o n   p o t e n t i a l .  

on  the  basis o f  t he   f i e ld   su rvey ,  

l i t y  and d iscuss ions   w i th   reg iona 

publ ished maps 

1 resource 
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1 1 1 .  INVENTORY OF GRANULAR RESOURCES 

3.1 Landforms  Along  the  Study  Corridor 

Drawing No. 3.1 shows those  por t ions  o f   the  Haines Road and Alaska 

Highway which  have been inc luded  in   the  present   s tudy.  The land-  

forms w i t h i n   t h i s   a r e a   a r e   p r i m a r i l y   g l a c i a l ,   g l a c i o f l u v i a l   o r   g l a c i o -  

l a c u s t r i n e   i n   o r i g i n ,   w i t h  some m o d i f i c a t i o n  by r e c e n t   f l u v i a l  pro- 

cesses. 

N o r t h   o f   t h e   B r i t i s h  Columbia/Yukon Terr i tory   border   (Drawing No. 3.2), 
the  Haines Road t raverses a terrace  which  abuts  against   bedrock on the  

eas t   s ide  and i s   d i s s e c t e d  by t h e   a c t i v e  meander p la in   o f   t he   B lanchard  

R iver   on   the   wes t .   A l luv ia l  cones o r i g i n a t e   a t   t h e  base of  each  bedrock 

gu lch ,   spread ing   ou t   over   the   te r race   in  a f a n - l i k e   p a t t e r n .   E s k e r s   i n  

t h i s   r e g i o n  commonly appear i n   l a r g e  complexes,  and a re   usua l l y  asso- 
c i a t e d   w i t h   a d j a c e n t  kame or kame-and-kettle  complexes. 

N o r t h   o f   t h e  Takhanne River  the  h ighway  t raverses a number o f  bedrock 

c o n t r o l l e d   d r i f t   r i d g e s  (Drawing No. 3 . 3 ) .  Near the  Klukshu  River  the 

th in   d r i f t   wh ich   cove rs   t he   bed rock  merges w i t h  a narrow kame te r race  

con ta in ing   i ce   con tac t   f ea tu res .   I n  some p l a c e s   t h i s   t e r r a c e  has  been 

d i ssec ted ,   e i t he r  by l a r g e   a l l u v i a l  cones o r i g i n a t i n g   i n   t h e   b e d r o c k  

above (as occu rs   a t  Vand Creek) o r  by l o c a l   g u l l y i n g   w i t h i n   t h e   t e r r a c e  

i t s e l f .  

A t  Klukshu Lake (Drawing No. 3 . 4 )  the  highway  swings  west Over a broad 

f l a t   a l l u v i a l   f a n   c o n t a i n i n g   t h e   a c t i v e   f l o o d   p l a i n  of Gribbles  Gulch, 

and then  north  through an esker-kame  complex  near Dezadeash  Lake 

(Drawing No. 3.5). 
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Narrow  rock  glaciers  occupy  the  lower  reaches o f  the  mountain  gulches 

a long  the  west   shore  o f   the  lake,   spreading  out   over   the  th in  d r i f t  and 

bedrock  surface to  w i t h i n  500 m o f  the  highway. A t  t h e   n o r t h  end o f  the  

lake  a s e r i e s   o f   g e n t l e  beach r idges  mark t h e   l i m i t s  o f  one  arm of  

G l a c i a l  Lake Champagne (Drawing No. 3 .6 ) .  The Haines Road t h e n   t r a -  

verses  approximately 13 km o f   u n d i f f e r e n c i a t e d   g l a c i a l   d r i f t .  Except 

f o r  a few r idges  and g l a c i a l   f l u t i n g s   n o r t h e a s t   o f   t h e   r o a d ,  few d i s -  

t i nc t   l and fo rms  can  be d i f f e r e n t i a t e d   i n   t h i s   a r e a .  

A se r ies  o f  well   developed beach ter races  occur   a t   Kath leen Lakes 

(Drawing No. 3 . 7 ) .  Where examined,  these  were  found t o   c o n s i s t   p r i -  

m a r i l y   o f   s i l t .  Sand and grave l   a re   abundant   bo th   w i th in  and  between 

the  esker-kame  complexes s i t u a t e d   i n   t h e  same v i c i n i t y .  

A s  Drawing No. 3.8 shows, the  present   day  tor rent ia l   watercourse of  

Q u i l l  Creek  occupied a  much b roader   f l ood   p la in   i n   t he   pas t ,   ove r l y ing  

the   coa rse r   g lac ia l   depos i t s   t o   t he   sou th  and d i s s e c t i n g   t h e   u n d i f -  

f e r e n t i a t e d   d r i f t   t o   t h e   n o r t h .  

The s tudy   cor r idor   c rosses   the   b ra ided  f lood   p la in   depos i ts  of the 

Dezadeash River  south o f  Haines  Junction, and then  fo l lows  the  A laska 

Highway to  the  northwest.   Along  the  southwest  s ide o f  the  r o u t e   l i e  a 

se r ies  o f  c o a l e s c i n g   a l l u v i a l   f a n s  and a c t i v e  meander p l a i n s .  To the  

nor theas t  1 i e  a s e r i e s   o f  Lake Alsek beach terraces  (Drawing No. 3 . 9 ) .  
Beyond Summit Creek  the  northeast  s ide o f  t he   rou te   cons i s t s   o f   und i f -  

f e r e n t i a t e d   d r i f t ,   e x c e p t   f o r  a s i n g u l a r  beach r idge  which  crosses  the 

highway  near  Kloo  Lake  (Drawing No. 3.10).  Low, c i r c u l a r  mounds a re  

apparent  on  the  airphotographs between Kloo Lake  and  Sulphur  Lake 

(Drawing No. 3 - 1 1 ) .  The i r   o r i g in   i s   uncon f i rmed   a t   t he   p resen t   t ime ,  

bu t   f ie ld   inspec t ion   suggests   tha t   these may  be bur ied  moul in  kames. 

I 
I 
I 
I 
I 
I 
1 
I 
I 
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3 . 2  Sources o f   G r a n u l a r   M a t e r i a l  

As no ted   i n   t he   p rev ious   subsec t i on ,   each   po ten t i a l   sou rce   has  

been g i ven  a t h r e e   d i g i t  number.  Each t e s t   p i t   w i t h i n  a source 

a l s o  commences w i t h   t h e  same number. Two symbols  have  been  used 

t o  d e s i g n a t e   t e s t  p i t  l o c a t i o n s :  

des ignates  a l oca t i on   where  a sample was r e c o v e r e d   f o r  

l a b o r a t a r y   a n a l y s e s ;  

@ des ignates  a l o c a t i o n   w h e r e   t h e   m a t e r i a l  was observed 

but  no  sample was obta ined.  

The fo rmer   genera l l y   occu r   where   su i tab le ,  or m a r g i n a l l y   s u i t -  

a b l e   m a t e r i a l  was excavated from t h e   t e s t   p i t .  The l a t t e r   o c c u r  

f r e q u e n t l y   i n   a r e a s   o f   s i l t y   u n d i f f e r e n t i a t e d   d r i f t ,  or i n  

d e p o s i t s  o f  be t te r   g rade  mater ia1   where   representa t ive   samples  

had a l r e a d y  been ob ta ined.  

3.2.2 

Each landform has p a r t i c u l a r   c h a r a c t e r i s t i c s   w h i c h   a f f e c t   n o t  

o n l y   t h e   t y p e  o f  g ranu la r   ma te r ia l   wh ich   can  be   expec ted   w i th in  

a d e p o s i t ,   b u t   a l s o   i t s   d i s t r i b u t i o n ,   h o m o g e n e i t y ,  and u n i f o r m i t y .  

A knowledge o f   t h e s e   c h a r a c t e r i s t i c s   i s   f u n d a m e n t a l   t o   t h e  

op t im iza t i on   o f   p i t   deve lopmen t   p rocedures .  
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E s k e r s   e x a m i n e d   d u r i n g   t h i s   s t u d y   g e n e r a l l y   o c c u r   i n   r e t i c u l a t e d  

or   bra ided  systems  which  connect   downstream  wi th   fans or kame 

d e l t a s   b u i l t   a t   t h e   g l a c i e r   t e r m i n u s .  Sand and g rave l   appear   t o  

be the   ch ie f   cons t i t uen ts ,   bu t   sub - rounded   bou lde rs  and t h i n  

beds of s i l t  were a l s o   e n c o u n t e r e d   i n  some exposures. I n  most 

places  the  sediments  are  crossbedded,  but   the  crossbedding 

much less  regular   than  in   outwash;   lenses and p o c k e t s   o f  t i  

s l i g h t l y  washed d r i f t  may a l s o  be present .   Granu lar   mater i  

bo th   eskers  and kames i s  u n s o r t e d ,   e x c e p t   w i t h i n   i n d i v i d u a l  

i s  

1 1  o r  

a1 i n  

sed imentary   s t ra ta .  The mean g r a i n   s i z e   o f   t h e   e s k e r   d e c r e a s e s  

c o n s i s t e n t l y  i n  the   downst ream  d i rec t ion .  Kame d e l t a s ,   w h i c h  

a r e   f o r m e d   a t   t h e   e s k e r   t e r m i n i s ,  may c o n t a i n   l a r g e  amounts o f  

s i l t   s i z e d   p a r t i c l e s .   T h i s   n a t u r a l   v a r i a b i l i t y  makes i t  d i f f i -  

c u l t  to  r e l i a b l y  assess t h e   d i s t r i b u t i o n  or q u a l i t y  o f  g r a n u l a r  

resources  wi th in   esker-kame  complexes  us ing a l im i ted   samp l ing  

and tes t ing   p rogram  such as t he  one  employed  here.  While  esker- 

kame c o m p l e x e s   a r e   b e l i e v e d   t o   c o n t a i n   l a r g e   q u a n t i t i e s   o f  

m a t e r i a l   s u i t a b l e   f o r   p r o d u c t i o n  o f  engineer ing  aggregates,  

large  scale  development  procedures for  these  sources  must  remain 

f l e x i b l e ,  so tha t   p rocess ing   techn iques   can  be ad jus ted  t o  s u i t  

t h e   s i t e - s p e c i f i c   r e q u i r e m e n t s .  

F l o o d   p l a i n   d e p o s i t s ,   w h i c h   i n c l u d e   a c t i v e   f l o o d   p l a i n s ,  i n -  

a c t i v e   f l o o d   p l a i n s  and a c t i v e  meander p l a i n s ,   c o n s t i t u t e  

another  major  source of g r a n u l a r   m a t e r i a l s   i n   t h e   s t u d y   c o r r i d o r .  

For  the  purposes o f  t h i s   r e p o r t   t h e   b r o a d   a l l u v i a l   f a n   d e p o s i t s  

of t h e   n o r t h e r n   s e c t o r   h a v e   a l s o  been inc luded  under   the  same 

te rmino logy .  

F l o o d   p l a i n   d e p o s i t s   o f t e n   e x h i b i t  a complex v e r t i c a l  and 

h o r i z o n t a l   s t r u c t u r e .   B r a i d e d   f l o o d   p l a i n s   i n   t h e   s t u d y   a r e a  

a r e   u s u a l l y  composed of  coarse   g ra ined  mater ia l   wh ich   can  be 

su i tab l y   p rocessed  to  provide  base  course,  sub-base  course  or 

concrete  aggregate.  Meander p l a i n s   a r e   g e n e r a l l y  medium g ra ined  
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(silty sand and  fine sand). Both types o f  landforms may contain 

associated  components  such  as  backswamps,  channel  fillings, 

oxbow lakes, point bars  and  natural  levees. These may be sub- 

sequently buried during vertical accretion and hence be diffi- 

cult to delineate on aerial photographs.  Detailed  subsoil 

exploration in such  deposits is imperative for  planning  effi- 

cient pit development. 

Terraces or ridges  representing  former beach  levels may contain 
a wide  range  of  grain  sizes  depending upon the  depositional or 
erosional  environment and the location of the source  material. 

Most of the deposits  south of Haines  Junction  contain  primarily 

sands  and  silts.  Some very coarse sand and  gravel is available 

in selected  areas o f  terraces  near Bear Creek.  While the 

smaller,  singular  ridges  are  difficult to develop, large ter- 

races  can  provide  excellent  granular  material.  Unfortunately, 

the larger terraces in the particular  area  also tend to be 
prominant  landforms, and this  makes it difficult to screen 

borrow  operations  from  sight lines o f  travellers  along  the 

highway. 

Alluvial  cones  are  accumulations o f  detrital  material  deposited 

by both water and gravity on relatively  gentle  slopes at the 

mouth of bedrock  gulches. Most of the material in the cones 

consists o f  poorly sorted,  angular to sub-angular,  silty  sands 

and gravels,  reflecting  the  proximity  of  the parent material and 

lack of  any reworking by fluvial processes.  Where  intermittent 

torrential  watercourses  occur  on  the  surface of  the  cone, the 

streambed  material i s  commonly well sorted. In some very high- 
energy  streams  only rounded cobble and boulder  sizes remain. 



Many o f  t h e   a l l u v i a l  cones   con ta in  too much s i l t  to  be considered 

exce l l en t   sou rces  o f  agg rega te   ma te r ia l .   De ta i l ed   samp l ing  

p r o g r a m s   a r e   r e q u i r e d   i n   a l l   p o t e n t i a l   c o n e   d e p o s i t s   i n   o r d e r   t o  

i d e n t i f y   s i t e   s p e c i f i c   d e v e l o p m e n t   p r o c e d u r e s .  

3.2.3 General   Petrology  and  Grain 
S i z e   C h a r a c t e r i s t i c s  
"""""""1"""""" 

Pet rog raph ic   examina t ion  o f  sample  specimens c o l l e c t e d   d u r i n g  

t h i s   s t u d y  shows t h a t   t h e   p r i n c i p a l  component o f  most d e p o s i t s  

i s  an a rg i l l aceous   me ta -sands tone   o r   me ta -s i l t s tone .  The most 

common v a r i e t y   o c c u r s  a5 grey-b lack,   subangular   b lades,   the 

l a r g e r   p a r t i c l e s   t e n d i n g   t o   b r e a k   a l o n g   b e d d i n g   p l a n e s .   T h i s  

m a t e r i a l   i s   h i g h l y   s i l i c e o u s  and  has  been c a l l e d  a q u a r t z i t e   i n  

t h i s   s t u d y .  A second common component i s  a brown-grey,   poor ly  

s o r t e d ,   f i n e  t o  medium grained  sandstone  which  has a l so  been 

r e c r y s t a l l i z e d   d u r i n g   m e t a m o r p h i s m .   T h i s   m a t e r i a l  i s  most  

app rop r ia te l y   t e rmed  a meta-greywacke,  however,  because of i t s  

s i l i c e o u s   n a t u r e  and eng ineer ing   behav iour  i t  has a l s o  been 

c l a s s i f i e d  as a q u a r t z i t e .  

Su lpha te   soundness   t es ts   i nd i ca te   t ha t   t he   qua r t z i t e  i s  q u i t e  

d u r a b l e ,   i n   s p i t e  o f  i t s   a r g i l l a c e o u s   n a t u r e .  The b lade shaped 

pa r t i c l es   sugges t   t ha t   l a rge r   rock   spec imens  may e x h i b i t  a 

s la tey   c leavage .  When p a r t i c l e s   h a v i n g   t h i s  shape are  used i n  

t h e   p r o d u c t i o n   o f   P o r t l a n d  cement c o n c r e t e   a g g r e g a t e ,   s i g n i f i -  

c a n t l y   h i g h e r  

workabi 1 i t y .  

i t  more d i f f i  

con ten ts  may 

cement con ten ts  may be r e q u i r e d   t o   a t t a i n   t h e  same 

S i m i l a r l y ,   t h e i r  use i n  aspha l t   aggregate  may make 

c u l t  t o  o b t a i n   h i g h   m i x   d e n s i t i e s ,  and aspha l t  

have t o  be increased t o  a c h i e v e   d u r a b i l i t y .  



G r a n o d i o r i t e   i s   t h e   m a j o r   r o c k   t y p e   f o u n d   i n   t h e   a l l u v i a l  cones 

near   t he   B r i t i sh   Co lumb ia /Yukon   Te r r i t o ry   bo rde r .   A l though  many 

o f  the  samples  examined  looked  fresh, some h igh ly   weathered 

cobb les   were   encountered   in   road-cu t   exposures .   Rhyo l i te ,  

b a s a l t  a n d   g r e e n s t o n e   ( a m p h i b o l i t e s )   w e r e   a l s o   i d e n t i f i e d   i n  

very  small  amounts. 

S i g n i f i c a n t  amounts o f   d e l e t e r i o u s   m a t e r i a l s   w e r e   p r e s e n t  i n  

many of the   land forms  a long  the   h ighway  cor r idor .   S la tes  and 

p h y l l i t e s  were  the  most common v a r i e t i e s ,  a5 were  amounts o f  a 

sof t ,   h igh ly   weathered,   crumbly  sandstone.  The l a t t e r   c o u l d  

o f t e n  be broken  apar t   in   the   f ingers .   Metamorph ics   showing 

r n u s c o v i t e / b i o t i t e   m i c a   w e r e   e n c o u n t e r e d   o n l y   i n f r e q u e n t l y  i n  

depos i t s .   Fo r   c lass i f i ca t i on   pu rposes ,   de le te r i ous   subs tances  

have a l l  been p u t   i n t o   t h e   s c h i s t   c a t e g o r y .   C r u s h i n g   o f   m a t e r i a l s  

c o n t a i n i n g   s u b s t a n t i a l  amounts o f   s l a t e ,   p h y l l i t e ,   o r   s c h i s t  may 

s i g n i f i c a n t l y   i n c r e a s e   t h e   p r o p o r t i o n  o f  f i n e s  i n  the  processed 

aggregate. 

Calcareous  coat ings  were  apparent   on  aggregates  in  some o f  the  

g r a n u l a r   d e p o s i t s .   S i g n i f i c a n t  amounts o f  CaCO coat ings  reduce 

bond ing   o f   aggregate  and  cement,  and  could a f f e c t   u t i l i z a t i o n  o f  

t h e   r e s o u r c e   f o r   t h e   m a n u f a c t u r e   o f   h i g h   q u a l i t y  cemented mix -  

tures.   For   the  purpose of t h i s   s t u d y   t h e  amount o f  c a l c i t e  

p resent  has  been c l a s s i f i e d   a s :  

3 

abundant - f o r  samples  having 50% o r  more of the  

f i n e   g r a v e l   p a r t i c l e s   c o a t e d   w i t h  a 

calcareous  dust ;  

some - when 20% - 49% o f  the   pa r t i c l es   appear  

coated ; 

m i  nor  - when 0 - 19% are   coa ted .  



The g e o l o g i c a l   o r i g i n   o f  

t h a t  some c o n s t i t u e n t s  i 

p e t r o l o g i c a l l y .   T h e r e  i 

behaviour  between a s i l i  

c o n s i d e r e d   d e l e t e r i o u s ) ,  

c o n s i d e r e d   s u i t a b l e   f o r  
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many o f   t h e   p a r e n t   r o c k   t y p e s   i s   s u c h  

n each  sample  are d i f f i c u l t  to  c l a s s i f y  

s o n l y  a v e r y   f i n e  1 i n e   i n   e n g i n e e r i n g  

ceous a r g i l l i t e  or s l a t e   ( n o r m a l l y  

and  an a r g i  1 l a c e o u s   q u a r t z i t e   ( n o r m a l   l y  

eng inee r ing   agg rega tes ) .   Th i s   l i ne  i s  

e x t r e m e l y   d i f f i c u l t   t o   d e f i n e  i n  hand  specimens.  Granular 

m a t e r i a l  i n  each of t h e   p r i n c i p a l   s o u r c e s   s h o u l d   t h e r e f o r e  be 

tho rough ly   t es ted  p r io r   to  f u l l  scale  development.   This  would 

ensu re   t ha t   t he   agg rega te   pe r fo rmance   spec i f i ca t i ons   can  be  met 

by t h a t   p a r t i c u l a r   m a t e r i a l .  

3 . 3  Recommended Sources for Development 

An e v a l u a t i o n  of t he   l and fo rms   a long   t he   h ighway   co r r i do r   i s   p resen ted   i n  

the   sou rce   eva lua t i on   sec t i ons .   I nc luded  i n  t h e   e v a l u a t i o n   a r e  s p e c i f i c  

c o n c e r n s   r e l a t i n g  to  development o f  each  deposi t   as a borrow  source. 

A l though most o f  the  landforms  examined  are  potent ia l   borrow  sources 

( t h e  number o f  e x i s t i n g   b o r r o w   p i t s   a d j a c e n t   t o   t h e   h i g h w a y   b e a r s   p r o o f  

o f  t h i s   f a c t ) ,   o n l y   c e r t a i n   o f   t h e s e  are recommended for development 

here.   Potent ia l   sources  have been d i v i d e d   i n t o   t h r e e   g r o u p s :  

P r i n c i p a l   S o u r c e s :   d e p o s i t s   w h i c h   c o n t a i n   s u b s t a n t i a l  

m a t e r i a l   w h i c h  i s  b e l i e v e d  to  be s u i t -  

a b l e  for t h e   p r o d u c t i o n  o f  base  course, 

sub-base  course,  asphal t   concrete  or  

P o r t l a n d  cement concrete  aggregate,  

and w h i c h   w e r e   n o t   f o u n d   t o   e x h i b i t  

extreme  concerns o f  an env i ronmenta l /  

s o c i a l   n a t u r e .  
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Secondary  Sources:  deposits  which  contain  material  which is 

only  marginally  acceptable for engineering 

purposes,  deposits  which  contain  acceptable 

material in undefined  quantities, and 
deposits  where  the  material is acceptable 

but development is prohibited by apparent 

environmental/social  restrictions. 

General Fill Sources:  deposits  which  contain  material  which i s  

primarily  useful as general  fill. 

A brief  description o f  each o f  these  sources is presented in Tables 3.1 
to 3.3. More  detailed  site  specific  recommendations  are  outlined in 
the source  evaluation  sections. 



T A l L E  3 . 1  

SUMMARY OF R E C O N M A I S S A N C E   I N F O R M A T I O N  
FOR P R I N C I P A L   S O U R C E S  

SOURCE 
NO. 

240 

350 

450 

5 i O  

530 

570 

590 

600 

G R A I N   S I Z E  

COCAT 1 ON GEOMORPHOLOGY D l  STRI BUT ION SHAPE PETROLOGY 
CaCDj 

C O A T I N G S  

K i l o   a t r e  P o s t  163 
Takh.lnne & 
T a t s u e n s h i n i   R i v e r s  

K i  101 e t r e   P o s t  1R1 
Vand Creek 

Souttl End o f  
Deza~!eash  Lake 

K i I or le t   re  Po5 t 
HR2 1 ( *  

Norttm End o f  
Dezat~eash  Lake 

Kathieen  Lake 

South o f  Oui I1 
Creel  

Qui  I 1  Creek 

esker-kame 
complex 

a l l u v i a l  
cone 

esker-kame 
corn 1 ex 

a l l u v i a l  
cone 

beach 
depos i t 

esker-kame 
comp 1 e x  

f l o o d   o l a i n  
i n a c t i v e  

a c t i v e  
f l o o d   o l a i n  

cobb I es, 
grave I , sand 
some areas 
s i l t y  

b o u l d e r s ,  
cobb les ,  
sand & 
grave I ; 
low s i  I t  

graver  & 

o f  silt 
sand, t r a c e  

cobb les ,  
g rave  I ,  

o f   s i l t  
sand,   t race 

sandy  grave I I 

t r a c e  of s i l t  

grave I f, 

o f  s i  I t  
sand, t race  

sandy  gra-  
v e l   w i t h  
cobb les  & 
bou I de rs  

grave I t 
sand, some 
b o u l d e r s ,  
t r a c e  o f  s i  I t  

subangular  

ed b lades  
to  subround- 

L r o l l e r s  

p r i m a r i l y   q u a r t z i t e  & 
g r a n o d i o r i t e .  some s l a t e  r, 
s o f t   s a n d s t o n e  

none t o  abun- 
dant  depend- 
i n q  on l oca -  
t i o n  

angu la r  
sphero ids  

p r i m a r i l y   q r a n o d i o r i t e .  
q u a r t z i t e ,  some <andstone 

none 

subanqular  
b l  ades,  
zphero id5  

subanqular  
b lades  

p r i m a r i l y   q u a r t z i t e ;   s o f t  
sandstone? f. s l a t e  

p r i m a r i  1y q u a r t r i t ~ .   w i t h  
5 o f t  sandstone f. s l a t e  

some 

? O M  

subanqular  

ed 
t o  qubrnund- 

p r i m a r i l y   q u a t - t ~ i t e ,   w i t h  
s r l f t   s a n d 5 t o n e .   < l a t e  

nene 

subanqular 
b lades  L 
5Dhero ids 

p r i m a r i l y   q u a r t z i t e ;   < l a t e ,  
s o f t   s a n d s t o n e .   z c h i 5 t  

abundant 

n o t   d c t e r -  
111 i ned, p rob -  
ab 1 y % a r w   a s  
Source No. 
600 

subanqular  
b lades  o f  s i l t s t o n e  

p r i m a r i 1 y   q u a r t l i c e .   t r a c e 5  

no t  d e t e r -  
17 i ned.  prob- 
ab1 y mme as  

600 
St~urce  No. 

abundant 

EST1 MATEC 
Q U A N T I T Y  

cub ic   me t res  
COMMENTS 

7 500 000 

3 000 001: 

8 000 ooc 
to  
I 600 OOC 

3 000 ooc 

200 ooc 

1 000 001 
t o  
z ooo oor. 

2 5 0  oor 

750 001 
to 

1 2 0  oor 
t o  
300 001 

good  access;  should  be  tested in  
d e t a i  1 for use as a source o f  con- 
s t r u c t i o n   a g g r e g a t e ;   p i t   o p e r a t i o n s  
m u s t   a l l o w  for f l e x i b i l i t y  to 
a c h i e v e   b l e n d i n g ,   e t c .  

c u r r e n t   i n f o r m a t i o n   s u g g e s t s   e x c e l -  
l e n t   p o t e n t i a l  as  source o f  c o n s t r u c -  
t i o n   a g g r e g a t e s ;   h e a v y   c r u s h  
requ i remen t  

a r e a   p a r t i a l l y   w i t h i n   p a r k ;  a:ea 
o u t s i d e   p a r k   c o u l d  be  developed a s  
source  of c o n s t r u c t i o n   a g g r e g a t e s  

p a r t i a l l y   w i t h i n   p a r k ;   c a n n o t  be 
worked   i n   ea r l y   season   due  t o  runo f  f 

sou rce  o f  sub-base or perhaps  b lend 
w i t h   c o a r s e   m a t e r i a l  from 510 

sood p o t e n t i a l   f o r   s u b - b a s e  - base 
c o u r s e   p o t e n t i a l  for a s p h a l t  
c o n c r e t e ,   p a r t i a l l y   w i t h i n   p a r k  

s o o d   p o t e n t i a l  for c o n s t r u c t i o n  
I n a t e r i a l s  

s o o d   p o t e n t i a l  f o r  c o n s t r u c t i o n  
m a t e r i a l s ,   p a r t i a i  l y  w i t h i n   p a r k  
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SOURCE 
NO. 

470 

490 

580 

610 

660 

680 

TABLE 3.2 

SUMMARY OF RECONNAISSANCE  INFORMATION 
FOR SECONDARY SOURCES 

GRAIN S 1 Z E  

LOCAT I ON 

K i  l ome t re   Pos t  HR201 
t o  Qu i l l  Creek 

West S ide  o f  Dezadeash 
Lake  Near   K i lometre 
Post  HR208 

North o f  and  Adjacent 
to Q u i l l  Creek 

K i l o m e t r e  Post HR243 
t o  Oezadeash R i v e r  

F ine   Creek  to  K i l o -  
me t re  Post AH1674  

N o r t h e a s t  o f  F i n e  
Creek  Near K i  l ome t re  
Post  AH1641 

GEOMORPHOLOGY DISTRIBUTION SHAPE PETROLOGY 
Cat03 

COATINGS 
ESTIMATED 
QUANTITY 

c u b i c   m e t r e s  
COMMENTS 

u n d i f f e r e n -  

d r i f t  t 
t i a t e d  

d r i f t   o v e r  
bedrock 

coa 1 esc i ng 
a l   I u v i a l  
cones 

i n a c t i v e  
f l o o d   o l a i n  

u n d i f f e r e n -  

d r i f t  
t i a t e d  

und i f f e r e n -  

d r i f t  
t i a t e d  

beach 
depos i t 

sand & g r a v e l  
some s i l t ,  
t r a c e  o f  
cobb les  

sandy   g rave l  
t r a c e  of s i l t  

g r a v e l  & 
sand,   sow 
s i l t  

g r a v e l  & 
sand, t r a c e  
o f  s i l t  

g r a v e l  & 
sand, some 
s i l t ,   v e r y  
s i l t y  i n  
some areas  

g r a v e l  & 
sand 
s i l t  & 
sand 
depend i ng 
on l o c a t i o n  

a n g u l a r  t o  
subangu la r  
b l a d e s  & 
s p h e r o i d s  

subangu la r  
b lades  

subangu la r  

e d   b l a d e s  
t o  subround-  

a n g u l a r  to  
sub  rounded 
b lades  

subangular  
b 1 ades 

subangular  
b 1 ades 

p r i m a r i l y   q u a r t z i t e  
w i t h  mi n o r   g r a n o d i o r -  
i t e ,   s a n d s t o n e ,   d i o r -  
i t e  G s l a t e   t r a c e s  o f  
s c h i s t ,   q n e i s s  6 
g r a n i t e  

p r i m a r i l y   q u a r t z i t e ,  
some s l a t e ,   t r a c e  o f  
qran i &e 

p r i m a r i  l y  q u a r t z i t e .  
t r a c e  o f  g r a n i t e  

p r i m a r i l y   q u a r t z i t e ,  
some s l a t e  and  sand- 
s tone ,  minor d i o r i t e  
s c h i s t ,   c a l c i t e  
6 r h y o l   i t e  

p r i m a r i l y   q u a r t z i t e  
G d i o r i t e ,   m i n o r  
s y e n i t e .   s l a t e  r. 
s c h i s t  

p r i m a r i  1y q u a r t z i t e  
m i  nor sandstone, 
s l a t e ,   d i o r i t e ,  
q r a n i t e  E s c h i s t  

none t o  abun- not 
dant   depend-   est imated 
ing  on l o c a -  
t i o n  

none 2 000 000 

none n o t  
e s t i m a t e d  

none 

minor 

n o t  
e s t i m a t e d  

n o t  
e s t i m a t e d  

abundant 

e x i s t i n g   p i t   a t  470-10 c o u l d  be ex- 
panded  as a source o f  base  and  sub- 
b a s e   m a t e r i a l  

some p o t e n t i a l  as a sou rce  of base 
and  sub-base m a t e r i a l  

some p o t e n t i a l  for c o n s t r u c t i o n  
m a t e r i a l s   i n   c e r t a i n   a r e a s ,   p a r t i a l l y  
w i t h i n   p a r k  

some p o t e n t i a l  for base  and  sub- 
b a s e   m a t e r i a l s   i n   a b a n d o n e d   p i t s  
610-1 and 610-8 and p o s s i b l y  
3 t h e r   a r e a s  

3 i t  660-3   and  poss ib Iy   o ther   a reas  
. l a v e   g o o d   p o t e n t i a ?   f o r   c o n s t r u c -  
t i o n   m a t e r i a l s  

1 000 000 c e r t a i n   a r e a s  o f  the   beach   depos i t  
to b v e   m a t e r i a l   s u i t a b l e  for a l l  
1 500 000 e n g i n e e r i n g   p u r p o s e s   b u t   d e l e t e r -  

ent i n   s i g n i f i c a n t  amounts,  area 
i o u s   m a t e r i a l s   a p p e a r   t o  be p r e s -  

i s  w i th in  N a t i o n a l   P a r k  



TABLE 3 . 3  

SUMMARY OF RECONNAISSANCE INFORMATION 
FOR SOURCES O F  GENERAL F I L L  

G R A I N  SIZE 

SOURCE 
NO. 

r.aco 3 ESTlMATEO 
COAT I NGS OUAFIT ITY 

c u b i c   m e t r e s  
LOCAT I ON XDHORPHOLOGY DISTRIBUTION SHAPE PETROLOGY COMMENTS 

K i l o m e t r e  P o s t  HR1:l 
t o  H R 1 6 3  d e p o s i t  

t e r r a c e  h i g h l y  
v a r i a b l e  
i n c  1 udes 
g rave  1 
sand & s i l t  

h i g h l y  
v a r i a b l e  
u n i f o r m  s i l t  
t o  sandy 
g r a v e l  

sand t 
g r a v e l ,  some 
s i l t  

a n g u l a r  
b lades  & 
sphero ids  

p r i m a r i l y   q r a n o d i o r i t e  
& q u a r t z i t e ,   m i n o r  
s c h i s t ,   s l a t e ,   d i o r i t e  
sands  tone 5 clreens  tone 

none n o t  some p o t e n t i a l   i n   c e r t a i n   a r e a s  
e s t i m a t e d  as  genera l  f i l l  

n o t  
e s t i m a t e d  

n o t  
e s t  i mated 

n o t  
e s t  ima t e d  

n o t  
e s t i m a t ~ d  

n o t  
e s t  i mated 

n o t  
e s t  i mated 

p o o d   p o t e n t i a l   i n   c e r t a i n   a r m s   a s  
genera l  f i 1 1  

K i l o m e t r e  P o s t  H R 1 7 4  
to  HR190 

subangu la r  
b lades  & 
sphero ids  

p r i m a r i l y   l u a r t z i t e ,  
m i n o r   q r a r l % > d i n r i t e ,  
d i o r i t e   a r 4   s a n d s t o n e .  
tracts o f  s c h i s t .  
qreenstone r. s l a t e  

p r i m a r i l y   q u a r t z i t e ,  
t r a c e 5  o f  ; la te ,   sand-  
s tone ,   q re , , . od io r i t e .  
d i o r i t e  & l n e i s s  

p r i m e r i  I I , u a r t 7 i  tt 

mi n o r  t o  
abundant 
dependinq on 
local ion 

kame 
t e r r a c e  

K i l o m e t r e  Post HR194 
t o  HRlgg 

aood p o t e n t i a l   a s   g e n e r a l  f i l l  u n d i f f e r e n -  

d r i f t  
t i a t e d  

angu I a r  
b 1 ades 

none to  some 
depending on 
l o c a t  ion 

qood p o t e n t i a l  as  genera l  f i l l  
P i t  a t  470-10 s h o u l d  be p rese rved  
a5 a secondary  source o f  eng i -  
n e e r i n g   a g g r e g a t e  

K i  lornetre  Post HR201 
to  Qui I I Creek 

undi f f e r e n -  

d r i f t  t 
t i a t e d  

d r i f t   o v e r  
bedrock 

i n a c t i v e  
flood p l a i n  

sand & 
g rave  I , some 
s i l t ,   t r a c e  
o f  cobbles 

angu ia r  to  
subangular  
b lades  & 
sphero ids  

none t o  
w i t h   m i n o   q r a n o d i o r i r e .   ; r b u n d a n t  
s a n d s t o n e .   d i o r i t e  F. depending  on 
s l a t e .  tr;.:es or s c h i s t .   l o c a t i o n  
g n e i s s  t ( ' r a n i   t e  

p r i m a r i l r ,   L 2 u n r t z i t e .  none 
t r a c t  o f  r ; m i t e  

N o r t h  o f  and  Adja- 
cen t  t o  Qu i l l  Creek 

g r a v e l  & sand 
some s i  1 t 

subansu la r  
t o  sub- 
rounded 
b lades  

a n g u l a r  t o  
subangotar  
b lades  

good p o t e n t i a l  as  genera l  f i l l  
c e r t a i n   a r e a s   s h o u l d  be rese rved  
for base  and  sub-base  mater ia ls ,  
p a r t i a l l y   i n   p a r k  

good p o t e n t i a l  as  genera l  f i 1 1  
e x c e p t   p i t s   6 1 0 - 1  and 610-8 which 
s h o u l d  be r e s e r v e d  for  base  and 
s u b - b a s e   m a t e r i a l s  

some p o t e n t i a l  as genera l  fiIl 
e x c e p t   p i t  660-3 a n d   p o s s i b l y   o t h e r  
a r e a s   w h i c h   h a v e   p o t e n t i a l  for con- 
s t r u c t i o n   m a t e r i a l s  

K i  l o m e t r e  Post HR243 
t o  Dezadeash R i v e r  

u n d i f f e r e n -  

d r i f t  
t i a t e d  

p r i m a r i l y   q u a r t z ;  t e ,  

m i n o r   d i o r i t e ,   s c h i s t  
s o w  s l a t e  1. sandstone,  

c a l c i t e  & r h y o l i t e  

none g r a v e l  E 
sand, t r a c e  
of s i l t  

P i n e   C r e e k   t o   K i l o -  
metre  Post  AH1674 

p r i m a r i l y   q u a r t z i t e   m i n o r  
& d i o r i t e ,   m i n o r  syen- 
i t e ,   s l a t e  t s c h i s t  

und i f f e   r e n -  

d r i f t  
t i a t e d  

g r a v e l  t 
sand, Some 
s i  I t ,  ve ry  
s i  I t y   i n  some 
a reas 

subangular  
b 1 ades 
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I V .  MANAGEMENT  PLAN 

4.1 O b i e c t i v e s  o f  P lan 

The g ranu la r   resource  management p l a n   i s   h e r e i n   d e f i n e d   a s :  a program 

fo r  the  development o f  a nonrenewable  resource  having a s  o b j e c t i v e s :  

( a )   d i s t r i b u t i o n  o f  t h e   r e s o u r c e   i n  some e q u i t a b l e   f a s h i o n  

t o  meet the  needs  o f   var ied  users;  

( b )  conserva t i on  o f  the  resource;  

(c) r e d u c t i o n  o f  the  env i ronmenta l   and  aesthet ic   impact  o f  

development. 

I f  t h e   p l a n  i s  t o   a c h i e v e   t h e s e   o b j e c t i v e s ,   t h e   f o l l o w i n g  must e x i s t :  

(a)  a s u i t a b l e   d a t a  base of  r e s o u r c e   q u a l i t y ,   q u a n t i t y  and 

loca t   i on ;  

(b)  a s u i t a b l e   d a t a  base of env i ronmenta l   fea tures ;  

( C )  g u i d e l i n e s  for  resource  development  aimed a t  a e s t h e t i c  

features  and  env i ronmenta l   impact ;  

( d l  a s u i t a b l e   d e f i n i t i o n  o f  user  needs  and of  p rocedures   t o  

be f o l l o w e d   i n   r e s o u r c e   a l l o c a t i o n  and u t i l i z a t i o n .  

The f o l l o w i n g   s u b s e c t i o n s   o u t l i n e   t h e   p r e s e n t   s t a t u s  o f  i n f o r m a t i o n  

w i t h i n   t h e   s t u d y   a r e a  and  suggest   add i t iona l   s teps   to  be t a k e n   t o  

p rov ide   adequa te   i n fo rma t ion  for p lan   imp lementa t ion .  
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Granular  Resource  Data Base 

W i t h i n   t h e   s t u d y   a r e a ,   s u b s t a n t i a l   q u a n t i t i e s  o f  g r a n u l a r   m a t e r i a l  have 

been i d e n t i f i e d .   T h e r e   a r e ,   h o w e v e r ,   t h r e e   s i g n i f i c a n t   f a c t o r s   w h i c h  

h a v e   a n   i m p o r t a n t   i m p a c t   o n   t h e   o v e r a l l   a v a i l a b i l i t y  o f  agg rega tes   f o r  

c o n s t r u c t i o n .  These f a c t o r s   a r e :  

(a)  much s m a l l e r   q u a n t i t i e s  o f  the resource   a re   j udged   to  be 

s u i t a b l e   f o r   h i g h   q u a l i t y  

aspha l t   concre te   and  Por t1  

( b )   t h e   g r e a t e s t   q u a n t i t i e s  o f  

uses  such  as  road  bases, 

and Cement (P.C.) conc re te ;  

h i g h   q u a l i t y   a g g r e g a t e s   a r e  

loca ted   near   the   sou th  end o f   the   s tudy   a rea   where  needs 

a r e   l e a s t ;  

(C 1 some good q u a l i t y   a g g r e g a t e   s o u r c e s   a r e   l o c a t e d   w i t h i n  

zones  where  development i s   r e s t r i c t e d  by env i ronmenta l  

f e a t u r e s   o r   l a n d  use r e s t r i c t i o n s   ( e . 9 .   w i t h i n   P a r k ) .  

The l a r g e s t   d e p o s i t s  o f  g r a n u l a r   m a t e r i a l s   s u i t a b l e   f o r   e n g i n e e r i n g  

purposes  are  concentrated  near   the  south  end of t h e   s t u d y   a r e a ,   w i t h i n  

the  esker   complexes  and  a l luv ia l   cones  south  o f   K lukshu  Lake.   Nor th  o f  

Klukshu  and  south o f  Kath leen  River ,   these same landforms,  where  present,  

a r e   g e n e r a l l y   s m a l l e r  and  more d i f f i c u l t   t o   d e v e l o p .   N o r t h   o f   t h e  

Ka th leen   R ive r   t h rough   to  Summit Creek some d e p o s i t s   o f   s u i t a b l e   r n a t e r -  

i a l   a r e   a v a i l a b l e  a t  regu la r   i n te rva l s   a long   t he   h ighway ,   bu t   t hese  

decrease i n  number and s i z e   n e a r   t h e   n o r t h  end o f  t h e   p r o j e c t   c o r r i d o r .  

I n   t h i s   s tudy ,   sou rces   have  been c l a s s i f i e d   a s :  

( a )   p r i n c i p a l ,   d e s i g n a t i n g   t h o s e   a r e a  s t h a t   c o n t a i n  good 

qua l i t y   agg rega te   su i tab le   f o r   road   bases   and   conc re tes ,  

and  which  can be deve loped  w i thout  undue  environmental 

i rnpact ; 



(b )   secondary ,   des ignat ing   those  a reas   tha t   con ta in  good 

qua l i t y   agg rega te   bu t   wh ich   a re   sub jec t   t o   deve lopmen t  

r e s t r i c t i o n s  (as w i t h i n   t h e   N a t i o n a l   P a r k )   o r   t h o s e  

a r e a s   t h a t   c o n t a i n   g r a n u l a r   r e s o u r c e s   o f   m a r g i n a l   q u a l i -  

t y   o r   l i m i t e d   q u a n t i t y .  

(C 1 genera l  fill, des ignat ing   those  a reas   in   wh ich   the  

q u a l i t y   i s   l e s s   t h a n   t h a t   r e q u i r e d   f o r   p r i n c i p a l   s o u r c e s .  

Resource   conse rva t i on   requ i res   t ha t   t hose   sou rces   des igna ted   as   p r i nc i -  

pa l   or   secondary be used   on l y   f o r   t he   supp ly  o f  road  bases  and  concrete 

aggregates.   Wi th in   source  areas  des ignated as  p r i n c i p a l ,   t h e r e   a r e  a 

l i m i t e d  number o f  a r e a s   w h i c h   a p p e a r   t o   o f f e r   t h e   g r e a t e s t   p o t e n t i a l   f o r  

the   manufac ture   o f   aggregates   fo r   concre tes .   Tab le  4 .1  shows a more 

d e t a i l e d   c l a s s i f i c a t i o n  of  t h e   p r i n c i p a l   s o u r c e s .  

I f  p r i n c i p a l   s o u r c e s   a r e   t o  be deve loped  in  a knowledgeable  fash ion,  i t  

i s   essen t ia l   t ha t   t he   p resen t   reconna issance   l eve l   i n fo rma t ion  be 

s u b s t a n t i a l l y   e x t e n d e d .   D e t a i l e d   d a t a  must be acqu i red   a t   each  o f   these 

s o u r c e s   t o   r e f i n e   q u a l i t y   d e f i n i t i o n s ,   t o   r e f i n e   q u a n t i t y   e s t i m a t e s  and 

t o   o b t a i n   r e q u i r e d   d a t a   o n   o v e r b u r d e n   c h a r a c t e r i s t i c s  and  topographic  

f e a t u r e s ,  An ou t1   i ne  of a d d i t i o n a l   e x p l o r a t i o n   i s   g i v e n   i n   T a b l e  4.1.  

Q u a l i t y   d e f i n i t i o n  f o r  p r i n c i p a l   s o u r c e s   s h o u l d   i n c l u d e   l a b o r a t o r y  

t e s t i n g   t o   d e f i n e :  

- g r a i n   s i z e   d i s t r i b u t i o n  

- d e t a i l e d   p e t r o g r a p h i c   c l a s s i f i c a t i o n  

- s p e c i f i c   g r a v i t y  

- sand e q u i v a l e n t   ( f i n e   m a t e r i a l   c l a s s i f i c a t i o n )  

- sulphate  soundness 

- Los Ange les   Abras ion   ( l im i ted   p rogram)  
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TABLE 4 . 1  

I N C I P A L  SOURCES OF GRANULAR  MATER t A L  

RECOMMENDED USE 
P R  f NC I PAL  GENERAL  SUB-BASE  BASE  ASPHALT  CONCRETE 

SOURCE F I L L  COURSE  COURSE ' A D D I T I O N A L   I N V E S T I G A T I O N  

240 NO YES  YES  YES  YES excavate   approx imate ly  40 t e s t   p i  s 
i n   a r e a s  t o  d e l i n e a t e  1 000 000 m 3 
o f  u s a b l e   m a t e r i a l  

350 NO YES  YES  YES NO excavate   approx imate ly  30 t e s t   p ' t s  
i n   a r e a   t o   d e l i n e a t e  1 000 000 rn 3 
o f  u s a b l e   m a t e r i a l  

450 NO YES  YES  YES NO excavate   approx imate ly  20 t e s t  p i t s  
i n   a r e a  to d e l i n e a t e   u s a b l e   m a t e r i a l  

51 0 NO YES  YES  YES  YES excavate   approx imate ly  20 t e s t   p i t s  
i n   a r e a  t o  d e l i n e a t e   u s a b l e   m a t e r i a l  

530 NO NO NO YES NO excavate   approx imate ly  10 t e s t   p i t s  
i n  a r e a   t o   d e l i n e a t e   u s a b l e   m a t e r i a l  

570 NO YES  YES NO NO excavate   approx imate ly  40 t e s t  p t s  
i n   a r e a  t o  d e l i n e a t e  1 000  000 m 5 
o f  u s a b l e   m a t e r i a l  



TABLE 4 . 1  
P R I N C I P A L  SOURCES OF GRANULAR MATERIAL 

RECOMMENDED US€ 
P R I N C I P A L  GENERAL  SUB-BASE BAS E ASPHALT CONCRETE 

SOURCE F I  L t  COURSE  COURSE 
ADDITIONAL  INVESTIGATION 

590 NO YES  YES  YES  YES excavate   approx imate ly  20 t e s t   p i t s  
i n  a rea  to  d e l i n e a t e   u s a b l e   m a t e r i a l  

600 NO YES  YES  YES  YES excavate   approx imate ly  IO L e s t   p ' t s  
i n   a r e a  to  d e l   i n e a t e  1 000 000 m 
o f  u s a b l e   m a t e r i a l  

3 

690 NO YES  YES N 0 NO excavate   approx imate ly  40 t e s t   p ' t s  
i n   a r e a   t o   d e l i n e a t e  1 000 000 m 
o f  u s a b l e   m a t e r i a l  

!3 

7 00 NO YES  YES  YES  YES excavate   approx imate ly  IO t e s t   p i t s  
i n  area t o  d e l   i n e a t e  1 000 000 rn3 
o f  u s a b l e   m a t e r i a l  

710 NO YES  YES  YES  YES excavate   approx imate ly  IO t e s t   p i t s  
i n   a r e a  to  d e l i n e a t e   u s a b l e   m a t e r i a l  

NO MO PI 0 YES NO excavate   approx imate ly  10 t e s t   p i t s  
i n   a r e a  t o  d e l i n e a t e   u s a b l e   m a t e r i a l  
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Secondary  sources  have  not  been  considered as p a r t  o f  any i n i t i a l  

development  program.  These  sources may be cons ide red   f o r   deve lopmen t   a t  

some fu tu re   da te .   Fo r   t he   p resen t  and n e a r   f u t u r e ,   n o   f u r t h e r   i n v e s t i -  

g a t i o n   s h o u l d  be under taken  in   these  areas.   Secondary  sources  inc lude 

source  numbers: 

- 470 a t  t e s t   l o c a t i o n  470-10 

- 490 

- 580 a t  t e s t   l o c a t i o n  580-3 and 580-4 

- 610 a t  t e s t   l o c a t i o n   6 1 0 - 1  and  610-8 

- 660 a t   t e s t   l o c a t i o n  660-3 
- 680 

General fill m a t e r i a l  can be ob ta ined  

f rom  most   depos i ts   in   the   s tudy   a rea .  

4.2 a r e   p a r t i c u l a r l y  recommended, p a r t  

i n   v i r t u a l l y   u n l i m i t e d   q u a n t i t i e s  

The seven  deposi ts shown i n   T a b l e  

l y  because o f   t h e i r   l o c a t i o n  

TABLE 4.2 

SUGGESTED  SOURCES OF GENERAL F I L L  

SOURCE NO. 

270 

320 

41 0 

470 

580 
610 

660 

a long  the  h ighway,   and  par t ly   because o f  the  absence o f  ma jor   env i ron-  

mental   concerns  in  each  area. The q u a l i t y  o f  e a c h   d e p o s i t   i s   u s u a l l y  

va r iab le ,   and  may i n c l u d e   m a t e r i a l   s u i t a b l e  for  sub-base. 
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Cur ren t   i n fo rma t ion   rega rd ing   genera l  f i l l  should  be  supplemented  by a 

more re f ined  reconna issance  s tudy   wh ich   wou ld   serve  t o  i d e n t i f y   a l l  

t e r r a i n   t y p e s   a l o n g   t h e   e n t i r e   l e n g t h  o f  highway,  and  not  only  those 

w i t h  p a r t i c u l a r   c o a r s e   g r a n u l a r   p o t e n t i a l .   T h i s   i n f o r m a t i o n   w o u l d  

permit  improved  judgement o f  borrow  requirements  and  of   borrow p i t  

l o c a t i o n s .  

4 . 3  Env i ronmenta 1 Data Base 

For   the  present   s tudy,  a p r o t o t y p e   s e n s i t i v i t y   i n d e x  has  been  developed 

tha t   recogn izes   e igh t   env i ronmen ta l   ca tegor ies   and   i den t i f i es   env i ron -  

menta l   concern   w i th in   each  ca tegory .  A s e n s i t i v i t y   r a t i n g  o f  1 through 

5 has  been  used f o r  each  area  examined.   Rat ings  are  inc luded  on  the 

source  assessment  sheets. 

The q u a n t i t a t i v e   s e n s i t i v i t y   r a t i n g   f o r   e a c h   s i t e  has  been  based  on 

r e c o n n a i s s a n c e   l e v e l   d a t a .   P r i o r   t o   t h e   f i n a l   s e l e c t i o n   o f   s o u r c e   a r e a s  

for  development,  an environmental  impact  assessment  should be completed 

f o r  each  s i te ,   Th is   assessment   shou ld   inc lude an a r c h a e o l o g i c a l   f i e l d  

survey.  

An env i ronmen ta l   p ro tec t i on   p lan   shou ld  be p repared   f o r   each   o f   t he  

source  areas  eventual ly   chosen  for   development .   Th is   p lan  should  in-  

c l u d e   r e s t r i c t i o n s   o n   r e m o v a l  and d i s p o s a l   o f   o v e r b u r d e n ,   r e s t r i c t i o n s  

on des ign o f  t h e   p i t  and f a c t o r s   a s s o c i a t e d  w i t h  rec lamat ion  and r e s t o r -  

a t i o n  of  t h e   p i t   a r e a .  Access  roads  must a l s o  be d e a j t   w i t h   i n   t h e  

p r o t e c t i o n   p l a n .  
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4.4 Guidel ines  for   Resource  Development 

The f o l l o w i n g   o u t l i n e  some g e n e r a l   g u i d e l i n e s   f o r   e n v i r o n m e n t a l   p r o -  

t e c t i o n   p l a n n i n g   f o r   d e s i g n   o f   p i t s  and  access  roads.  Guidelines  must 

b e  c a r e f u l l y   i n t e r p r e t e d   f o r   a p p l i c a t i o n   t o   s p e c i f i c   s i t e s .  

In   the  Haines  Road-Alaska  Highway  corr idor ,   borrow  s i tes  should 

g e n e r a l l y  be screened  from  the  highway by vege ta t i on   and /o r  

h e i g h t s   o f   l a n d .   E x i s t i n g   b o r r o w   a r e a s   a d j a c e n t   t o   t h e   h i g h w a y  

should be rec la imed,   shaped  to   b lend w i t h  na tura l   land forms,   and 

seeded w i t h  a s u i t a b l e   g r a s s   m i x t u r e .  

Where bo r row  a reas   a re   t o  be screened,  sources  should  be  located 

a t   l e a s t  200 m back  f rom  the  c leared  h ighway  r ight -of -way,   and 

a t  a g r e a t e r   d i s t a n c e   w h e r e   v e g e t a t i o n   i s   t h i n   o r   w h e r e   b o r r o w  

o p e r a t i o n s  may be w i t h i n   t h e   s i g h t - l i n e s  o f  h i g h w a y   t r a v e l l e r s .  

A t  s p e c i f i c   s i t e s ,  i t  may be f e a s i b l e   t o   l a n d s c a p e   a r e a s   a d j a -  

c e n t   t o   t h e   h i g h w a y   t o   p r o v i d e   f o r  open s i t e s ,   e x p o s i n g  a panor-  

ama and p r o v i d i n g   f o r  more d i s t a n t   v i s u a l   c o n t a c t .  

4.4.2  Design o f   P i t s  
"" """ "- 

The i n i t i a l   d e s i g n   o f   b o r r o w   e x c a v a t i o n s   s h o u l d   i n c l u d e   p l a n s  

f o r   r e s t o r a t i o n  as an i n t e g r a l   p a r t  o f  the  development  program. 

The c o n f i g u r a t i o n  o f  t h e   p i t   c l e a r i n g   s h o u l d   c o n f o r m   t o   t h e  

g e n e r a l   t e r r a i n   p a t t e r n .   C l e a r i n g   s h o u l d  be des igned  in   accord-  

ance w i th   na tu ra l   l and fo rms   ra the r   t han   as  a r e c t a n g u l a r   i n t r u -  

s ion   where   poss ib le .  
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I n   r o l l i n g   t e r r a i n  where a number o f  k n o l l s   a r e   e x c a v a t e d  for 

b o r r o w ,   s e v e r a l   i n t e r c o n n e c t e d   c l e a r i n g s   i n   a n   i r r e g u l a r   p a t t e r n  

will b lend  w i th   the   landscape.   Leav ing   und is tu rbed  " i s lands"  o f  

v e g e t a t i o n   b e t w e e n   p i t s  will break up the   l a rge   c lea red   a rea ,  

p r o v i d e  some c o v e r   f o r   w i l d l i f e  and  serve  as a seed  source  for  

n a t u r a l   r e v e g e t a t i o n .   S i m i l a r l y ,  a l a r g e   d e p o s i t   c o u l d  be 

excava ted   i n  a number o f   l o c a t i o n s   s e r v e d  by a s ing le   hau l   road  

system,  leaving  undisturbed  bands o f  vegetat ion  between  the 

p i t s .  Bo r row  s i t es   a long  a s ing le   hau l   road   shou ld  be excavated 

I n sequence. 

Small  volume p i t s   s h o u l d  be an  e longated  shape  for   ease  o f  

borrow  removal. I f  t h e   l o n g   a x i s  of t h e   e x c a v a t i o n   i s   o r i e n t e d  

i n  a n o r t h - s o u t h   d i r e c t i o n ,   o n l y  a s h o r t   s e c t i o n  o f  c u t   s l o p e  

will be  exposed t o   t h e  more  severe  f reete- thaw  condi t ions of  a 

southern   exposure .   F reeze- thaw  cond i t ions   a re   de t r imenta l   to  

young p lan t   g rowth .   Sou th   and   wes t   s lopes   w i th   re la t i ve l y  

g r e a t e r  amounts o f  s o l a r   r a d i a t i o n   a r e   f a v o u r e d   a n i m a l   h a b i t a t s  

Where poss ib le ,   bo r row  excava t ions   shou ld   be   ca r r i ed   ou t  on 

no r th   f ac ing   s lopes   o f   t e r races   and   eske rs .  

Deve lopment   p lans   fo r   each  s i te   shou ld  be s u b m i t t e d   p r i o r   t o  

issuance o f  a p e r m i t .  The p lans   shou ld   i nc lude   t he  maximum s i z e  

o f   c lear ing ,   loca t ion   o f   access   road(s ) ,   t im ing   and  method of 

c l e a r i n g  and s p e c i f i c   p l a n s   f o r   r e c l a m a t i o n .  As a f u r t h e r  

p r e c a u t i o n ,   t h e   s e t t i n g  and  design o f  b o r r o w   p i t s   s h o u l d  be 

f i e l d - c h e c k e d   b y   s p e c i a l i s t s   d u r i n g   t h e   i n i t i a l   l a y o u t  and 

s t a k i n g  phase t o   e n s u r e   t h a t  recommended des igns   a re   be ing  

f o l l o w e d   b y   f i e l d   p e r s o n n e l .  
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The suggested management p o l i c y   f o r   t h e   s t u d y   a r e a   i s   b a s e d  on 

the   concep t   t ha t  a f e w  major   bor row  s i tes   shou ld  be developed i n  

p r e f e r e n c e   t o  many s m a l l   p i t s .   E n v i r o n m e n t a l   d i s t u r b a n c e   i s  

t h e n   c o n f i n e d   t o  a minimal number o f   l o c a t i o n s ,   t h e  t o t a l  l e n g t h  

of access  routes  is   reduced,  and  comprehensive  reclamat ion  plans 

a r e  more r e a d i l y   j u s t i f i a b l e .   L a r g e   d e p o s i t s  may be excavated 

i n  a number o f   l o c a t i o n s   w i t h i n  one  area, as d e s c r i b e d   i n   t h e  

fo rego ing .  

4.4.4 Access Roads 
"""""" 

Access  roads to   borrow  sources  should  be  dog- legged  to   screen 

t h e   p i t  from view. I t  i s   f r e q u e n t l y   d e s i r a b l e   t o   d e v e l o p   t w o  

h a u l   r o a d s   f o r   s a f e t y ,  one f o r  access  and  one f o r   e g r e s s .   T h i s  

procedure  increases  road  length  and  the  area of d i s tu rbance .  

W h e r e v e r   p o s s i b l e ,   e x i s t i n g   t r a i l s  and c l e a r e d   r i g h t s - o f - w a y  

s h o u l d   b e   u t i l i z e d   r a t h e r   t h a n   d e v e l o p i n g  new r o u t e s .  

High  volume t r a f f i c  on  haul  roads will r e q u i r e   c u t  and f i l l  

cons t ruc t i on   s im i l a r   t o   h ighway   s tandards ,   and   s im i la r   con -  

s t r u c t i o n  and s t a b i l i z i n g   s a f e g u a r d s  a r e  e s s e n t i a l .   W i n t e r  

roads  should be l o c a t e d   t o   a v o i d   s e n s i t i v e   t e r r a i n .   R o u t e s  

a l o n g   r i d g e   a r e a s   a r e   p r e f e r r e d   t o   t h o s e   t r a v e r s i n g   v a l l e y s  or 

wet 1 ands. 

Where watercourses  must be crossed,  care  should  be  taken  in 

c o n s t r u c t i n g   s u i t a b l e   c r o s s i n g s   w h i c h  will a v o i d   s i 1  

b lockage of streams.  Temporary  structures  should be 

be fore   spr ing   b reakup to  avoid  washouts.   A l l -season 

r e q u i r e   c u l v e r t s   w h i c h  meet  highway  standards  and a1 

passage. 

a t  i o n   o r  

removed 

roads will 

ow for f i s h  



74 

D i t c h i n g ,   c u l v e r t s  and d i t c h   b l o c k s   s h o u l d   e n s u r e   t h a t   w a t e r  

f lows  a long  the   road  sur face   a re   channe l led   in to   und is tu rbed 

v e g e t a t i o n ,   p a r t i c u l a r l y   n e a r   s t r e a m s .  

One h e c t a r e   p e r   k i l o r n e t r e   i s   d i s t u r b e d  by c l e a r i n g  a 10 rn r i g h t -  

of-way,  thus  the  accumulated  area o f  d is turbance  f rom  roads may 

be more s i g n i f i c a n t   t h a n   t h e   a c t u a l   p i t   d e v e l o p m e n t .  

4 .4.5 Clear ing l -Ssr ipe inq """_ and S t o c k p i l i n g  o f  Overburden 
" """"" "" """"""" 

Clear ing   and   s t r i pp ing   shou ld  be c o o r d i n a t e d   w i t h   t h e   e x p e c t e d  

ra te   o f   bo r row  remova l  so  t h a t   s t r i p p i n g  o f  overburden  takes 

p l a c e   j u s t   p r i o r   t o   e x c a v a t i o n .  

Woody ma te r ia l   can  be d i s p o s e d   o f   b y   b u r y i n g ,   b u r n i n g   o r   c h i p -  

p i n g .   T h e r e   i s   g e n e r a l l y   l i t t l e  use f o r   t i m b e r   c l e a r e d   f r o m  

remote   s i t es .  

Reducing woody m a t e r i a l   t o  a mulch by means o f  c h i p p e r s   i s  an 

i d e a l  means of  waste   d isposa l .   Ch ippers   work   most   e f fec t i ve ly  

d u r i n g   t h e  summer when wood i s   n o t   f r o z e n .   C h i p p i n g   i s   e n v i r o n -  

m e n t a l l y  sound,  but i s  expens ive   s ince  i t  r e q u i r e s   s p e c i a l i z e d  

equipment .   However ,   on  large  pro jects   such  as Shakwak and t he  

F o o t h i l l s   p i p e l i n e ,   t h e  use o f  such  equipment may be  warranted 

f o r  many aspects  o f  the  work.   Mulch  prepared  f rom  ch ipp ing o f  

waste   cou ld  be d i s t r i b u t e d   o v e r   t h e   r e c l a i m e d   p i t  and access 

road t o   a i d   i n   c o n s e r v i n g   m o i s t u r e  and  promot ing  p lant   growth.  

B u r y i n g   d e b r i s   i n   t h e   b o t t o m  o f  the   excavat ion   and  cover ing  i t  

w i th   ove rbu rden   can   p rov ide   na tu ra l - l ook ing  mounds or t u  Orraces 

which do n o t   d e t r a c t  from t h e   r e s t o r a t i o n  of t h e   p i t .  
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B u r n i n g   o f   d e b r i s  must  conform t o   t e r r i t o r i a l   f i r e   r e g u l a t i o n s  

and be s t r i c t l y   c o n t r o l l e d .  

S t o c k p i l i n g   o f   o v e r b u r d e n   s h o u l d  be a r e q u i r e m e n t   f o r   a l l   s i t e s .  

When excava t ion   has   ceased   i n   a l l  or  p a r t   o f   t h e   p i t   t h e   o v e r -  

burden  can  then be respread  over   the   a rea .   Sur face   so i l s   con-  

t a i n   o r g a n i c   m a t t e r ,   n u t r i e n t s  and  seeds  which will a s s i s t   w i t h  

r e e s t a b l i s h i n g   v e g e t a t i o n .  

Waste bou lde rs  may be used t o   r e t a i n   t h e   t o e  o f  a s l o p e  o r  l i n e  

a d ra inage   channe l .   P i l es  o f  w a s t e   m a t e r i a l   u n s u i t a b l e   f o r  

borrow may be  shaped to  f o r m   " i s l a n d s "   o r   " p e n i n s u l a s "   i n   t h e  

p i t .  

Waste m a t e r i a l   r e m a i n i n g   a f t e r   e x c a v a t i o n   i s   c o m p l e t e d  may be 

b u r i e d   i n   t h e   p i t   f l o o r .   D e b r i s   f r o m   c o n s t r u c t i o n   a c t i v i t i e s  

may a l s o  be disposed of i n  abandoned  borrow p i t s   p r o v i d e d   t h a t  

a l l  waste i s  wel l   covered  by  overburden  and  no  waste  mater ia l  

d ra ins   i n to   wa te rcou rses .  

4.4.6 Recommended Restora t ion   Procedures  
"_"~""-l""""""""""" 

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

d u r i n g   t h e   e x c a v a t i o n   o p e r a t i o n s .  Upon c o m p l e t i o n   o f   t h e  

excavat ing ,   s lopes   shou ld  be a t  a maximum o f  3 h o r i z o n t a l   t o  1 

v e r t i c a l  t o  f a c i l i t a t e   r e v e g e t a t i o n .  Once t h e   s l o p e   i s   e s t a -  

b l ished,   overburden  can be pushed down over   the   s lope  f rom  above 

o r   b u i l t  up from  below. 

C r e a t i n g  a s e r i e s  o f  benches o r   t e r r a c e s   i n   t h e   p i t   s l c p e   d u r i n g  

t h e   e x c a v a t i o n  will a i d   i n   r e v e g e t a t i o n   a n d   e r o s i o n   c o n t r o l .  

The w i d t h  o f  a t e r r a c e  will depend  on  the amount o f  space 
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r e q u i r e d  for manoeuvering  equipment.  Terraces  should be w e l l  

d r a i n e d   t o   a v o i d   s l o p e   i n s t a b i l i t y .  

Fol lowing  removal  o f  b o r r o w   m a t e r i a l ,  a grooming  operat ion 

shou ld  be scheduled  as a f i n a l   c l e a n - u p  and  shaping  o f  a p i t  

before  equipment i s  moved o u t  o f  t h e   s i t e .  A p i t   f l o o r  con- 

tou red   w i th   dep ress ions ,  hummocks and r i d g e s  will be  more 

n a t u r a l  and will revege ta te  more r e a d i l y   t h a n  a f l a t  f l o o r .  

Overburden  s t r ipped f r o m  t h e   s i t e  and " f i n e s "   r e m a i n i n g   a f t e r  

p rocess ing   shou ld  be sp read   ove r   t he   p i t   a rea  t o  a i d  i n  revege- 

t a t i o n   p r o c e d u r e s .  Compact areas  should be s c a r i f i e d ?  and  any 

a v a i l a b l e   o r g a n i c   m a t e r i a l   s h o u l d  be  added t o   t h e   s u r f a c e   s o i l s  

and  worked  in. 

Seeding o f  agronomic  grasses i s  n o t  recommended f o r   b o r r o w   s i t e s  

we l l - sc reened   f rom  the   road .   I n   t he   a r i d   c l ima te   nea r   Ha ines  

Junc t ion ,   the   success  o f  seed ing   opera t ions  may be very  low,  and 

thus may no t   war ran t   the   cos t .   Nat ive   g rasses   appear   to   success-  

f u l l y   c o l o n i z e   d i s t u r b e d  areas  such as t h e   e x i s t i n g   p i p e l i n e .  

I f  b o r r o w   s i t e s  can  be  shaped  and  prepared t o  promote   p lan t  

growth,   natura l   revegetat ion  should  proceed  wi thout   the  neces-  

s i t y  o f  seed ing ,   and   t he   f i na l   resu l t  will b l e n d   w i t h   t h e  

na tura l   landscape.  Seeds o f   t h e   n a t i v e  wheat  grasses,  fescue 

and   ca lamagnos t i s   spec ies   a re   no t   read i l y   ava i l ab le   i n   t he  

q u a n t i t i e s   r e q u i r e d .  I f  a means of c o l l e c t i n g   n a t i v e  seeds i s  

dev i sed ,   o r  i f  seed i n   s u f f i c i e n t   q u a n t i t i e s   i s  grown t o   s u p p l y  

the needs o f  t h e   p r o j e c t ,   t h e n  a seed ing   p rogram  fo r   bor row 

s i t e s  c o u l d  be considered.  

For e x i s t i n g   b o r r o w   a r e a s  open t o  the  roadway, a comprehensive 

rec lamat ion  and  seeding  program  should be devised.  Hydro- 

seeding  techniques may be necessary  to   produce an e f f e c t i v e  

cove r ,   pa r t i cu la r l y   on   s teep   s lopes .  
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4.5 User Needs and A l l o c a t i o n  

Pub1 i c  Works Canada w i  1 1  r e q u i r e   a p p r o x i m a t e l y  1 300 000 m5 of sub-base, 

base  course  and  asphal t   aggregate as w e l l  as minor  amounts o f   c o n c r e t e  

agg rega te   f rom  sou rces   w i th in   t he   s tudy   a rea   du r ing   t he   recons t ruc t i on  

and  paving o f  the  Haines Road and  Alaska  Highway  west o f   H a i n e s   J u n c t i o n .  

Th is   recons t ruc t ion   and  pav ing ,   wh ich   has  been  termed  the Shakwak P r o j e c t ,  

will make P u b l i c  Works Canada t h e   l a r g e s t   u s e r  o f  g r a n u l a r   m a t e r i a l s  i n  

the   s tudy   a rea   i n   t he   nex t   f ew   yea rs .  

The  community o f  Haines  Junct ion will a l s o   r e q u i r e   g r a n u l a r   r e s o u r c e s  

f o r  use as concrete  aggregate  and  general  f i l l  d u r i n g   r e s i d e n t i a l   d e v e l o p -  

ment  and  improvement. I f  communi ty   expans ion   occurs   w i th   p ipe l ine  

development,   future  needs may a l s o   i n c l u d e  some p a v i n g   m a t e r i a l s ,   i n c l u d -  

ing  sub-base,  base  course  and  asphalt  aggregate. I t  i s   e s t i m a t e d   t h a t  

t h e   d i r e c t   f u t u r e  needs o f   t h e  community f o r  a l l  uses,  even i f  r a p i d  

expansion  does  occur,  would  not  exceed 150 000 m of base  and  sub-base 3 

course  mater ia l   and 100 000 m of asphal t   and/or   concrete  aggregate.  5 

F o o t h i l l s   P i p e l i n e  Company i s   a l s o   e x p e c t e d  t o  r e q u i r e   g r a n u l a r   m a t e r i a l  

d u r i n g   c o n s t r u c t i o n  o f  the  gas p i p e l i n e   a l o n g   t h e   A l c a n   r o u t e .  Both the  

q u a n t i t y  and q u a l i t y   o f   m a t e r i a l   r e q u i r e d  will depend, t o  a l a r g e   e x t e n t ,  

on  the  des ign  approaches  taken  to   cont ro l   f rost   heave,  as w e l l  as t h e  

work   pad  requ i rements   and  the   f ina l   rou te   a l ignment .  No e s t i m a t e   o f  

p i p e l i n e   r e q u i r e m e n t s   w i t h i n   t h e   s t u d y   a r e a   i s   c u r r e n t l y   a v a i l a b l e ,  

however, i t  i s   no t   un reasonab le   t o   expec t   t ha t   needs   cou ld  be 1 000 000 

t o  2 000 000 m . E s t i m a t e s   f o r   t h e   l i n e   i n   A l a s k a   o r   f o r   t h e   A r c t i c  Gas 

proposa l   a re  o f  l i t t l e   v a l u e ,   s i n c e   n e i t h e r   o f   t h e s e   a r e   a l o n g   e x i s t i n g  

3 

t r a n s p o r t a t  

There  are a 

study  area,  

These i n d i v  

on  routes.  

number o f  smal l ,   ind iv idua l   deve lopments   th roughout   the  

i n c l u d i n g   b o t h   r e s i d e n c e s   a n d   f i s h i n g   a n d   h u n t i n g   f a c i l i t i e s .  

dua l   deve lopmen ts ,   wh i l e   requ i r i ng   on l y   sma l l   quan t i t i es ,  
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must   a150  be  cons idered,   par t icu lar ly  i f  random e x c a v a t i o n  o f  m a t e r i a l  

exposed i n  h ighway  cuts   is   to   be  avoided.  

The p r i n c i p a l   u s e r s ,   t h e n ,   a r e :  ( 1 )  P u b l i c  Works  Canada, which will 

have  an  immediate  need f o r   s u b s t a n t i a l  amounts o f  e n g i n e e r i n g   m a t e r i a l  

a l o n g   t h e   e n t i r e   s t u d y   c o r r i d o r ;  ( 2 )  the  community o f  Haines  Junct ion 

which will need r e l a t i v e l y   s m a l l  amounts o f  m a t e r i a l   w i t h i n  a s h o r t  

d i s t a n c e  o f  the  community,  but  over a much longer   t ime   pe r iod ;  and ( 3 )  
F o o t h i l l s   P i p e l i n e  Company, which will r e q u i r e   u n d e f i n e d   q u a n t i t i e s  

along  the  Alaska  Highway  northwest o f  H a i n e s   J u n c t i o n   w i t h i n   t h e   n e x t  

f i v e   y e a r s .  

Large  users  can  probably be bes t  accommodated on a p e r m i t   b a s i s .  These 

users,  such as P u b l i c  Works and F o o t h i l l s ,  will not   requ i re   access   on  a 

c o n t i n u i n g   b a s i s .   P e r m i t   a p p l i c a t i o n s   s h o u l d   d e f i n e   t h e   q u a l i t y  of 

g r a v e l  needed  and q u a l i t y   r e q u i r e m e n t s .   A p p l i c a n t s   s h o u l d   a l s o  be 

r e q u i r e d   t o   d e s i g n a t e   t h e   p i t   a r e a  to  be worked,   rec lamat ion   and  res to r -  

a t i o n   p r o c e d u r e s   t o  be fo l l owed ,  and means o f   d i s p o s a l   o r   s t o c k p i l i n g   o f  

m a t e r i a l   r e j e c t e d  from the   p rocess ing   ope ra t i on .  

Smaller  users  such as l oca l   con t rac to rs   I n   t he   Ha ines   Junc t i on   a rea  may 

be  accommodated  by p r o v i d i n g  a s tockp i le   o f   unprocessed  aggregate ,  

s u f f i c i e n t l y   l a r g e r   t o  meet l o c a l  needs fo r  a 3 t o  5 yea r   pe r iod .   Th i s  

w o u l d   a l l o w   p i t   o p e r a t i o n s   t o  be c a r r i e d   o u t  on a l a r g e r   s c a l e  and 

t h e r e f o r e   e n s u r e   c o n t r o l  o f  rec lamat ion   ope ra t i ons .  The Government of 

Canada c o u l d   c o n t r a c t   f o r   p i t   e x c a v a t i o n  and r e s t o r a t i o n ,  w i t h  r e s a l e  of  

the   aggregates   to   loca l   users .  

Convenience p i t s  must be prov ided  no t   on ly   near   Ha ines   Junc t ion ,   bu t  

a l s o   a t   i n t e r v a l s   a l o n g   t h e   r o a d   w h e r e   p r i v a t e   d e v e l o p m e n t   o c c u r s .  

Gravel  removal  from  these p i t s   s h o u l d  become more  convenient  than 

remova l   f rom  d i tch   cu ts .  
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Borrow p i t   s p a c i n g   s h o u l d   n o t  be spec i f ied .   Requ i rements   fo r   bor row  a re  

a f u n c t i o n  o f  t h e   d e s i g n   o f  a s e c t i o n  o f  roadway.  Borrow  selection  must 

i n c l u d e   c o n s i d e r a t i o n s  o f  economic  and a hos t  o f  o t h e r   f a c t o r s .  P i t  

spac ing  should be p e r m i t t e d  t o  be q u i t e   c l o s e   i n   c i r c u m s t a n c e s   w h e r e  

l i m i t e d  amounts o f  f i l l  a re   ava i l ab le   f rom  road   cu ts   and   o the r   f ac to rs  

a r e   s u i t a b l e .   P i t s  may no t   be   requ i red   i n   o the r   sec t i ons   where  the 

t e r r a i n   i s   r o l l i n g  and d i t c h   c u t s   a r e   s u b s t a n t i a l .  

4 .6  Summa r v  

A management.plan  for  resource  development  can be  an e f f e c t i v e   t o o l   i n  

c o n s e r v a t i o n   o f   g r a n u l a r   r e s o u r c e s   a n d   e n v i r o n m e n t a l   p r o t e c t i o n .  Such a 

p l a n  must be implemented  from a sound  data  base o f   resource   and   env i ron -  

menta l   in fo rmat ion .  I t  must  be  an a p p l i c a t i o n  o f  g u i d e l i n e s ,   r a t h e r  

t h a n   r e g u l a t i o n s ,   i n   o r d e r   t h a t  i t  can  respond t o  t h e  needs o f  a v a r i e t y  

o f   users .  Some o f  the  data  base  has  been  prov ided  dur ing  the  current  

s tudy ,   bu t  more i n f o r m a t i o n   i s   n e c e s s a r y   t o   e s t a b l i s h   d e t a i l e d   s i t e -  

s p e c i f i c  recommendations f o r  some areas. 
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V. LIMITATIONS OF THE PRESENT STUDY 

A i r p h o t o   i n t e r p r e t a t i o n  has  been  used i n   c o n j u n c t i o n   w i t h   l i m i t e d   g r o u n d  

checks t o   p e r f o r m  a reconnaissance  survey of the   g ranu lar   resources  

w i t h i n   t h e   s t u d y   c o r r i d o r .  The su rvey   has   seve ra l   l im i ta t i ons :  

1. H igh   a l t i t ude   a i rpho tog raphs   nea r   t he   no r th   end   o f   t he  

s t u d y   a r e   p o o r   i n   q u a l i t y ,  

mapping o f   s u b t l e  geomorphi 

i n   t h i s   r e g i o n   a r e   g e n e r a l 1  

t i o n   o f   r e g i o n a l  geomorphol 

and may requ i re   re -eva l  ua t i 

a v a i l a b l e .  

u n s u i t a b l e   f o r   d e t a i l e d  

c features.   S ince  landforms 

y low  re1   ie f ,   the   de termina-  

o g y   p r o v e d   t o   b e   d i f f i c u l t ,  

on when more i n f o r m a t i o n  i s  

2. The  number of p o t e n t i a l   l a n d f o r m s   t o  be ground  checked 

was very  large,   hence,   the number o f  s i t e s   w h i c h   c o u l d  

be v i s i t e d  on  each  deposi t  was l i m i t e d .  

3 .  S i n c e   t h e   f i e l d   p r o g r a m   c o n s i s t e d  of hand  dug t e s t   p i t s ,  

e v a l u a t i o n   o f   o v e r b u r d e n   t h i c k n e s s  was l i m i t e d   t o   t h e  

s i t e s  where   na tu ra l   o r  man-made exposures  ( road  cuts ,  

g u l l   i e s ,   b o r r o w   p i t s )   w e r e   a v a i l a b l e .  

4. The assessment  of  the  performance o f  each  aggregate as 

an e n g i n e e r i n g   m a t e r i a l  i s  g e n e r a l l y  based on two  para- 

me te rs ,   t he   g ra in   s i ze   cu rve   and   t he   pe t ro logy   ana lys i s .  

Since i t  was sometimes d i f f i c u l t   t o   d i s t i n g u i s h  between 

a s i 1  i c e o u s   a r g i l  1 i t e   ( s l a t e s ,   f o r   t h e   p r e s e n t   p u r p o s e s )  

and an a r g i l l a c e o u s   q u a r t z i t e ,   t h e   p e t r o l o g i c a l   c l a s s i -  

f i c a t i o n  may n o t   b e   t o t a l l y   i n d i c a t i v e  o f  t h e   f i e l d  p e r -  

formance o f   t h e   m a t e r i a l .  



4. 

5. 

a2 

No borrow pit was  recommended for  the  exclusive use o f  

the  Haines  Junction  community. I f  one is required,  then 
an additional study should be initiated to investigate 
the potential for granular  material in a small area 
along  the  highways north and east o f  the community. 

This would  permit  recommendations  to be made for borrow 

development at a location  which is most  suitable to the 

community. 

Evaluation o f  environmental  concerns at potential  borrow 

sites  was based  on a general revi 

ing to the area and upon brief vi 
Eva1  uat  ions presented  are  potent i 
detailed  efforts  are  undertaken. 

ew o f  knowledge  pertain- 

sits to the  sites. 

ally suspect until more 



VI. GLOSSARY 

SYMBOL 

AC 

AFD 

AFP 

AMP 

B 

BD 

CAC 

D/B  
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D E S C R I P T I O N  

A l l u v i a l  Cone - a steeply  s loped  cone-shaped  granu- 

la r   depos i t   accumula ted   under   the   tw in   agenc ies  o f  

runn ing   water  and g r a v i t y .  

A l l u v i a l  Fan Deposi t  - a fan-shaped  deposi t  w i t h  i t s  

apex po in t i ng   ups t ream and w i t h  a convex  slope,  formed 

by a stream  where i t  suddenly  leaves a nar row  rav ine  

and e n t e r s  a l a r g e r   v a l l e y .  

A c t i v e   F l o o d   P l a i n  .- r e l a t i v e l y   f l a t   p o r t i o n  o f  a 

s t r e a m   v a l l e y   b u i l t  up o f  sed iments   depos i ted   dur ing  

t h e   p r e s e n t   r e g i m e n   o f   t h e   s t r e a m ,   s u b j e c t   t o   i n u n d a t i o n  

by the   annua l   f lood .  

A c t i v e  Menader P l a i n  - i n c l u d e s   t h e   a c t i v e  and inac -  

t i v e   f l o o d   p l a i n s  o f  meandering  streams,  character ized 

by p o i n t - b a r   d e p o s i t s ,  oxbows and  meander sca rs .  

Bedrock - ou tc rop ,   so l i d   rock   exposed  a t  t he   su r face .  

Beach  Deposits - an e s s e n t i a l l y   c o n t i n u o u s   r i d g e   o r  

t e r r a c e   o f  beach mater ia l   formed  by  the wave a c t i o n   o f  

a n c i e n t   o r   e x i s t i n g   l a k e s .  

C o a l e s c i n g   A l l u v i a l  Cones - a s e r i e s  o f  o v e r l a p p i n g  

a l l u v i a l  cones. 

Dr i f t  Over  Bedrock - t h i n   u n d i f f e r e n t i a t e d   d r i f t  

d e p o s i t s   o v e r l y i n g   b e d r o c k .  



SYMBOL 

DR 

EC 

E KC 

EM 

FP D 

GLB 

GT 

I FP 
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DESCRIPTION 

Drift Ridge - elongated  ridge,  usually  trending 
parallel to the  valley in which it exists.  Composed of 

undifferentiated  drift, may be bedrock  controlled. 

Esker Complex - a  network  of long and  narrow,  commonly 

sinuous,  ridges  composed of ice-contact  stratified 

drift. 

Esker-Kame  Complex - eskers and kames  occurring  within 

the  same  complex. 

End Moraine - ridge-like  accumulations of d r i f t  
constructed at the  margin of  former  valley  glaciers. 

Flood Plain Deposits - large  undifferentiated  area 

consisting o f  active  meander  plain, alluvial fan, 

active flood plain  and inactive flood plain deposits. 

Glacial Lake Basin - flat to rolling  glaciolacustrine 

sediments. 

Glaciofluvial  Terrace - a granular  deposit  formed by 

pro-glacial streams  which  subsequently  assumes an 

elevated  position  as a result of recent  erosion  along 

its margins. 

Inactive Flood Plain - includes  the  flat portion o f  a 

river valley adjacent,to  a  relatively high energy  stream 

which is infrequently inundated. 
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SYMBOL 

K 

KT 

KC 

RG 

S 

sw 

T 

UD 

DESCRIPTION 

Kame - an  irregular ridge, hill or mound of melt- 

water-laid stratified drift. 

Kame Terrace - an i rregular terrace- 1 i ke body of 
poorly  stratified materials located on the sides of 
valleys  formerly  occupied by glaciers. 

Kame  Complex - a series of interconnecting kame 

mounds and coalescing elongate kame  ridges. 

Rock Glacier - a lobate steep-fronted mass of coarse 
angular rock debris extending from the front of cliffs 

in a mountainous area. 

Spit - elongated deposits projecting  from  the shore 

into a body of water. 

Swamp - a low lying area  Characterized by organic 
terrain  and a water table coincident with the surface. 

Terrace - a relatively  flat elongate deposit of 

uncertain origin which may be bedrock controlled. 

Undifferentiated Drift - includes  undifferentiated 

material  existing as nondescript  landforms  deposited 

by glaciers and  by the action o f  meltwater streams and 

lakes associated with them. 



VII .  D E F I N I T I O N  OF ENVIRONMENTAL COMPONENTS P.ND 
RATING OF CONCERNS 

Each s i t e  was examined i n   t h e   f i e l d  and r a t e d   f o r   e i g h t  components 

on a s c a l e  o f  0 t o  5. 

Components i nc luded :  

1 .  Geoterra i n  

T h i s  component was r a t e d   w i t h   r e g a r d  t o  p a r t i c l e   s i z e  on l y .  S i t e s  

w i t h   f i n e   g r a i n e d   d e p o s i t s   w h i c h   c o u l d  be e a s i l y  moved by  wind or 

w a t e r   a c t i o n  were ra ted   h igh   wh i l e   coa rse   depos i t s   wh ich   wou ld  be 

r e s i s t a n t   t o   e r o s i o n  were r a t e d   l o w .   W h i l e   t h e   r a t i n g  was aimed a t  

p r e v e n t i n g   s i l t a t i o n  i n  a q u a t i c   h a b i t a t s ,   r a t i n g  was based s o l e l y   o n  

p a r t i c l e   s i z e  and ignored  the  presence  or   absence of wate rbod ies   t ha t  

m i g h t ,   i n   f a c t ,  be a f f e c t e d .  

2.  Veae ta t i on  

Vege ta t i on  was rated  dependant  upon  the  commercial  value of the   s tands  

i n v o l v e d ,   o r ,  i n  a g e n e r a l   c a t e g o r y ,   r e l a t e d  t o  t h e   e x t e n d   t o   w h i c h  i t  

c o n t r i b u t e d  t o  t h e   l o c a l   s e t t i n g .  The a e s t h e t i c   p o i n t  o f  v iew  was n o t  

a t tached  to s p e c i f i c s   o f   h a b i t a t  or rec rea t i ona l   use .  These l a t t e r  

va lues   were   ra ted   separa te l y .  

3 .  Fauna - T e r r e s t r i a l  

S i tes   were   ra ted   in   te rms o f  t h e   l i k e l y   p r e s e n c e  o f  an ima ls   genera l l y  

regarded as r e p r e s e n t i n g  a resource ,   and  wh ich   were   l i ke ly  t o  be a f f e c t e d  

be development o f  b o r r o w   p i t s .  I n  most  areas  animals  considered  were:  
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a )  sheep  which  congregate  on  and  rely upon s p e c i f i c   r a n g e s   d u r i n g  

c e r t a i n  seasons where  they  might be expected t o  be d i s t u r b e d  

by g r a v e l   m i n i n g   a c t i v i t y ;  . 

b )  g r i z z l y   b e a r s ,   w h i c h   b e c a u s e   o f   c o n f r o n t a t i o n s  w i t h  persons 

w o r k i n g   a t   g r a v e l   s i t e s ,   m i g h t  be s h o t   t o   p r o t e c t   w o r k e r s ;  and 

C )  wa te r fow l   wh ich   m igh t   concen t ra te   i n   l a rge  numbers i n   r e s t r i c t e d  

a r e a s   d u r i n g   m o u l t i n g   m i g r a t i o n   o r   b r o o d   r e a r i n g ,  and  be a d v e r s e l y  

d i s t u r b e d  by g r a v e l   e x t r a c t i o n   a c t i v i t y .  

Other   spec ies   wh ich   a re   no t  known t o  c o n c e n t r a t e   i n   l a r g e  numbers i n  

r e s t r i c t e d   a r e a s ,  o r  which  do  not become i n v o l v e d   i n   i n t e r a c t i o n s   w i t h  

humans (which  would  cause  them t o  be s h o t   s y s t e m a t i c a l l y   f o r   p r o t e c t i o n )  

were  not   inc luded.  As an example,  even i n   r e s t r i c t e d   w i n t e r   h a b i t a t  

moose o f ten   range  w ide ly ,   and  there fore   wou ld  be l i t t l e   a f f e c t e d  by 

a c t i v i t i e s   i n v o l v i n g   s e v e r a l   h e c t a r e s   i n   c l o s e   p r o x i m i t y   t o   t h e   r o a d .  

4 .  Aqua t i c Fauna 

Areas  were  ra ted  in   terms o f  the  presence o f  recogn ized   resource   f i sh  

popu la t i ons   wh ich   m igh t  be a f f e c t e d   b y   g r a v e l   p i t   d e v e l o p m e n t .  The 

p r e s e n c e   o r   a b s e n c e   o f ’ f i s h i n g  a t  t h e   s i t e  was ra ted   separa te ly   under  

the  heading o f  Land-Use. 

5. Water 

Areas were   ra ted   i n   t e rms  of  t h e   p o s s i b i l i t y  o f  water  movement ac ross  

t h e   s i t e   w h i c h   c o u l d   r e s u l t   i n   t h e   t r a n s p o r t  of f i n e s   t o   a q u a t i c  

h a b i t a t s  o f  commercial and spo r t   f i shes .   Lack  o f  p o t e n t i a l  movement 

o r   l a c k  o f  a r e c e i v i n g  body caused  low  scoring. 



6. Land-Use 

Areas  were  rated as  t o   o t h e r   p r e s e n t  and p o t e n t i a l   l a n d - u s e s ,   w i t h  

s c o r i n g   r e f l e c t i n g   t h e   e x t e n t  t o  w h i c h   g r a v e l   o p e r a t i o n s   m i g h t   a f f e c t  

those  uses. 

7. Land S ta tus  

A r e a s   w e r e   r a t e d   i n   t e r m s   o f   e x i s t i n g   l a n d   s t a t u s ,   r e f l e c t i n g   l e g a l  

and /o r   cu l tu ra l   c l a ims .   A reas   rese rved   f o r   na t i ona l   pa rks   f o r   examp le ,  

a r e   l e g a l l y   s a n c t i o n e d ,  and a s  p a r t   o f   t h a t   l e g a l   s a n c t i o n  a v e r y   l i m i t e d  

number o f  l a n d - u s e s   a r e   a l l o w e d .   I n   t h e   c u l t u r a l   a r e a  some lands  have 

h i s t o r i c a l l y  been used by n a t i v e   p e o p l e   f o r   c e r t a i n   l a n d - u s e s .  Such 

use c a r r i e s   w i t h  

i n   t h e  Yukon T e r r  

1 i zed  i t  a q u a s i - l e g a l   c l a i m   w h i c h  will s h o r t l y  be forma 

, i t o r y   t h r o u g h   n a t i v e   c l a i m s   s e t t l e m e n t .  

a. SDecia l   In terest   Areas 

A reas   were   ra ted   i n   t e rms   o f   spec ia l   i n te res t   t hey  may h o l d  fo r  a wide 

range o f  user  groups. For example ,   the   B lanchard   R iver   s i te   l ies   upon 

t h e   B r i t i s h  Columbia/Yukon  border  and i s  a p o i n t  o f  i n t e r e s t   t o   t r a v e l l e r s .  

S im i la r l y ,   t he   eske r   comp lex   sou th  o f  t h e  Takhanne R i v e r   i s  a c l e a r l y  

i d e n t i f i a b l e   e s k e r   d e p o s i t   w h i c h   i s   o f   v a l u e   a s  a p o i n t  o f  g e o l o g i c a l  

i n t e r e s t   t o   t r a v e l l e r s  and, i n   a d d i t i o n ,   s u p p o r t s  a type o f  v e g e t a t i o n  

v i r t u a l l y   u n i q u e   i n   t h e   r e g i o n .   T h i s   n o t   o n l y   a c c e n t u a t e s   t h e   g e o l o g i -  

c a l   i n t e r e s t   b u t   c r e a t e s   i n t e r e s t   i n   i t s e l f .  
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SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCATION 

MATER I AL 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i c a  1 

1 00- 1 

ILED SOURCE ASSESSMENT  SHEET DETA 

100 

100-6, 100-7,  100-8 

AMP and IFP a long   B lanchard   R ive r   a t  B.C. /Y.T.  border .  

sand  and g r a v e l ,   t r a c e  o f  s i l t ,   c o b b l e s  and bou lders  

900 000 m depending  on  depth  to   bedrock  beneath 
te r races .  A t  l e a s t  225 000 rn r e a d i l y   a c c e s s i b l e  

3 
3 

d i s t u r b i n g  pumping s t a t i o n .  

H I G H  LEVEL A1 1524-287 

LOW LEVEL A241 77-1 23 

The source i s  composed 

on   bo th   s ides  o f  t h e  B 

of  a c t i v e   f l o o d   p l a i n s  and i n a c t i v e  f 

lanchard   R iver .  Two l e v e l s   o f   d e p o s i t  

I FP 
w i t h o u t  

l o o d   p l a i n s  

i o n   a r e  

e v i d e n t   w i t h   t h e   a c t i v e   f l o o d   p l a i n s   i n c l u d i n g   c h a n n e l  and ba r   depos i t s ,  

occupy ing   the   lower   leve l ,  1 t o  5 rn above t h e   r i v e r  and t h e   i n a c t i v e  

f l o o d   p l a i n s   o c c u p y i n g   t h e   r e l a t i v e l y   f l a t   u p p e r   t e r r a c e  18 rn above  the 

r i ve r .   D ra inage  o f  t h e   s o u r c e   o n   b o t h   l e v e l s   i s   e x c e l l e n t .  An abandoned 

p e t r o l e u m   p r o d u c t   p i p e l i n e  and  pumping s t a t i o n  and  two  smal l   cabins  ex is t  

w i t h i n   t h e   p o t e n t i a l   s o u r c e   o n   t h e   e a s t   s i d e  o f  t h e   r i v e r .  The Blanchard 

R ive r  i s  9 to  17 ITI wide  through a s h a l l o w   r i f f l e  0.5 rn deep  over  cobbles 

and bou lders .  
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B i o t i c  

V e g e t a t i o n   i s  composed o f  sca t te red   wh i te   sp ruce  ana ba lsam  pop la r   w i th  

a t h i c k   u n d e r s t o r y  o f  w i l l o w  and some open  grass  and  sedge  areas. 

P r o m i n e n t   f l o o d   c h a n n e l s   t h r o u g h   t h e   v e g e t a t i o n   i n d i c a t e   t o r r e n t i a l  

sp r ing   f l ows .   F i l amen tous   g reen   a lgae   l i gh t l y  cover the  s t ream  bot tom 

sediments. The r i v e r ,  a p o r t i o n  o f  the  Ta 

system,  suppor ts   populat ions o f  Chinook sa 

s p e c i e s ,   t r o u t  and cha r .  The e n t i r e  a r e a  

g r i z z l y   b e a r .  

Recreat ion 

lmon, p o s s i b l y  o t h e r  

i s  u t i l i z e d  by moose 

t shensh in i  - A lsek   R iver  

sa 1 mon 

and 

The s o u r c e   i s  e n t i r e l y  w i th in   t he   K luane  Game Sanctuary .  Spor 

i s   a c t i v e  i n  the a r e a   w i t h  many access t r a i l s   e v i d e n t   f r o m  the 

t h e   r i v e r .  The a r e a   h a s   t o u r i s t   i n t e r e s t  hecause o f  i t s  l o c a t  

B . C . /Yukon  boundary . 

t f i s h i n g  

highway to 

i o n  a t  t he  

GRANULAR RESOURCES 

G r a n u l a r   m a t e r i a l s   i n   t h e   s o u r c e   a r e a   a r e   g e n e r a l l y  composed o f  g r a v e l l y  sand 

o r  sandy   g rave l   w i th  a t r a c e  o f  s i l t .   I n  some a r e a s   c l o s e   t o   t h e   r i v e r  

cobbles  and  boulders make up a la rge   percentage o f  t h e   d e p o s i t .  The main  rack 

t y p e   i s  a q u a r t z i t e  (63-70%). Accessory  rock types i n c l u d e   s l a t e ,   g r a n i t e ,  

rhyo l i t e ,   sch i s t ,   gne iss ,   sands tone ,   d io r i t e ,   basa l t ,   g ranod io r i t e ,   gabbro  and 

andes i te .  The s l a t e s ,   s c h i s t s  and  sands tones   a re   the   on ly   rock   types   tha t  

show evidence o f  w e a t h e r i n g .   I n   g e n e r a l   t h e   g r a n u l a r   p a r t i c l e s   a r e   r e l a t i v e l y  

hard,   angular  t o  subangular   b lades  wi th  a d u l l   r o u g h   s u r f a c e   t e x t u r e .  The 

volume o f  g r a n u l a r   m a t e r i a l  was ca lcu la ted   on   the   assumpt ion   tha t   an   average 

dep th  o f  3 m cou ld  be recovered  above  bedrock  from  the IFP e a s t  o f  t h e   r i v e r ,  

6 m f rom  the  IFP west o f  t h e   r i v e r ,  and 2 m a b o v e   t h e   w a t e r l i n e   i n   t h e  AFP 

areas.   Approx imate ly  40% of t h e   g r a n u l a r   m a t e r i a l s  a r e  l o c a t e d  on the  west 

s i d e  o f  the  Blanchard  River.   Overburden i s  a b s e n t   c l o s e   t o   t h e   r i v e r  and  on 

some t e r r a c e   l e v e l s .  Maximum overburden  cover i s  approx imate ly  0.2 m.  Road 
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access t o  the   depos i t s   on   t he   eas t   s ide  of  t h e   r i v e r  i s  e x c e l l e n t .  The Haines 

Road passes  through  the  source  area.   Granular   mater ia ls   on  the  west   s ide of 

t h e   r i v e r   c o u l d  be e x p l o i t e d  i f  a br idge  were  constructed.  Winter  access 

c o u l d  be achieved  by means o f  an i c e   b r i d g e .  

DEVELOPMENT 

The sou rce   i s   no t  recommended for   large  sca le  development   because of unavoid-  

a b l e   d i s t u r b a n c e   t o   f i s h   p o p u l a t i o n s  and t h e   s p e c i a l   i n t e r e s t  o f  t h e   B r i t i s h  

Columbia/Yukon  boundary t o   t o u r i s t s .  Some m a t e r i a l   c o u l d  be removed f rom  the  

i n a c t i v e   f l o o d   p l a i n   a r e a s   l o c a t e d  away from t h e   r i v e r .   F u l l   u t i l i z a t i o n  of 

t h e   i n a c t i v e   f l o o d   p l a i n   d e p o s i t s   o n   t h e   e a s t   s i d e  o f  the   r i ve r   wou ld   necess -  

i t a t e   t h e   d i s m a n t l i n g  o f  the  abandoned pump s t a t i o n .  

Ma te r ia l   su i tab le   f o r   bo th   aspha l t   agg rega te ,   bases  and  sub-bases i s   a v a i l a b l e  

w i t h i n   t h e   s o u r c e .  Some crushing  would  be  requi red for asphal t   aggregate.  

L o c a l   d e p o s i t s   w i t h   h i g h  sand con ten t   cou ld  be used for   b lending.   Weathered 

rock   types  make up a smal l   percentage o f  t o t a l   m a t e r i a l .  The r e l a t i v e l y   h i g h  

s la te   con ten t   p rec ludes   t he   use  o f  t h e s e   m a t e r i a l s   f o r   c o n c r e t e   a g g r e g a t e .  

L 
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LABORATORY A N A L Y S I S  

SOURCE NO. 100 

P I T  NO. 100-6 

EXPOSURE : t e s t  p i t  on AFP t e r r a c e  

SAND I GRAVEL 
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M A T E R I A L  TYPE: 

GEN I s I s (LANDFORM) : 

P E T R O G R A P H I C   A N A L Y S I S :  

q u a r t t i   t e  63% 
s l a t e  14% 
granod ior i t e  7% 
gnei  s s  5% 

GRAIN SIZE-MILLIMETRES 

g r a v e l l y  sand, t r a c e  o f  s i l t  

a c t i v e   f l o o d   p l a i n  

sands  tone 4% 
s c h i s t  It% 
d i o r i t e  3% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: blades,   angular  

REMARKS : 
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LABORATORY ANALYSIS 

SOURCE NO. 100 

P I T  NO. 100-7 

EXPOSURE : hand  excavated  test  p i t  

CLAY SILT I SAND I GRAVEL 
FINE I MEDIUM 1 CRSE I FINE 1 COARSE 

SIEVE SIZES 
100 : . , 
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M A T E R I A L  TYPE: 

GEN I S I S (LANDFORM) : 

P E T R O G R A P H I C   A N A L Y S I S :  

GRAIN SIZE-MILLIMETRES 

sand  and g r a v e l ,   t r a c e   o f  s i l t  

a c t i v e   f l o o d   p l a i n  

.......... 

,, .......... 

,, . . I . I ,. , I I 

........... 

.! .......... 

: ,  
.,.,, ,,,,. . .  
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............ 

.......... 
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, , .  
, ' I  

................ 
9 :  .: . 

q u a r t z i t e  69% 
s l a t e  12% 
g r a n i t e  6% 
d i o r i t e  4% 

schist 4% 
sands  tone 4% 
rhyo l  i t e  18 

MAIN F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: blades,  subangular 

REMARKS: minor   ca lcareous   coa t ings  

5 10 20 50 
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LABORATORY  ANALYSIS 

SOURCE NO. 1 00 

P I T  NO. 100-8 

EXPOSURE : terrace  on AFP 

32% 

64% 
Gravel: ................... 

M A T E R I A L  TYPE: gravelly  sand,  trace o f  silt 

GEN I S I S (LANDFORM) : active flood plain 

P E T R O G R A P H I C   A N A L Y S I S :  

quartzite 70% 
slate 14% 
granodiorite 6% 
diorite 5% 

sandstone 2% 
gneiss 2% 
s c h i s t  1 %  

blades and spheroids,  subangular 
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SOURCE NO. 100 

P I T  NO. 

EXPOSURE : 

100- 1 

hand dug t e s t  p i  t 

M A T E R I A L  TYPE: medium to  course  sand, some gravel 

GENES IS (LANDFORM) : AFP 

REMARKS : 

SOURCE NO. 100 

P I T  NO. 100-2 

EXPOSURE : hand  dug t e s t  p i t  beside  access road 

M A T E R I A L  TYPE: f i n e  sand, some g r a v e l  w i t h  cobbles and  boulders 

GENES I S (LANDFORM) : I FP 

REMARKS : 



SOURCE NO. 

P I T  NO. 

EXPOSURE : 

1 00 

100-3 

sur face  o f  point bar 

M A T E R I A L   T Y P E :  g rave l  w i t h  abundant cobbles and boulders 

GENES I S (LANDFORM) : AFP 

REMARKS : 

SOURCE NO. 100 

P I T  NO. 100-4 

EXPOSURE : surface exposure along access  road 

M A T E R I A L  TYPE: silty  fine  sand, trace o f  grave l  

100-9 

GENES I S  (LANDFORM) : AFP 

REMARKS : 
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SOURCE NO. 100 

P I T  NO. 100-5 

EXPOSURE : hand dug t e s t  pit 

M A T E R I A L  TYPE: very  dense  gravelly  fine  sand 

GENESIS   (LANDFORM):  IFP 

REMARKS : 

SOURCE NO. 

some evidence o f  material  having been moved,  probably 

during  construction o f  pumping  station 

P I T  NO. 

EXPOSURE: 

M A T E R I A L  TYPE: 

GENES I S (LANDFORM) : 

REMARKS : 



SOURCE : 

LANDFORM  AND  LOCATION: 

PARAMETER 

GEOTERRAIN:  

VEGETA 

TERRES 

I O N :  

R I A L   F A U N A :  

A Q U A T I C   F A U N A :  

SURFACE  WATER: 

LAND  STATUS  AND  USE:  

HERITAGE  RESOURCES:  

S P E C I A L   I N T E R E S T :  

1 0 0  

ACTIVE  MEANDER  PLAIN ,   BLANCHARD  R IVER 

ENVIRONMENTAL  CONCERN 

P O T E N T I A L  FOR EROSION 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y   B E A R   H A B I T A T  
WATERFOWL H A B I T A T  

TROUT  AND  SALMON I N  BLANCHARD  RIVER 

P O T E N T I A L  FOR  SLUMPING,  EROSION, 
S I L T A T I O N  OR A L T E R A T I O N  OF E X I S T I N G  
DRAINAGE  PATTERNS 

GAME  SANCTUARY 
INDUSTRIAL  USE  (ABANDONED  PUMPING 
STAT1  ON) 
SPORT F I S H I  NG 
R E C R E A T I O N   P O T E N T I A L  

NO INVOLVEMENT 

100-1 1 

E V A L U A T I O N  

2 

1 

3 

5 

3 

2 

0 

Y U K O N / B R I T I S H   C O L U M B I A  BOUNDARY - 
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DETAILED SOURCE ASSESSMENT SHEET 

SOURCE NO. 110 

110-1 

SAMPLE NOS.  not  sampled 

LANDFORM AND LOCATION a c t i v e  flood p l a i n  a long   B lanchard   R ive r   nea r   k i l o -  
metre post HR 153 

MATER 1 AL sandy g r a v e l  and g r a v e l l y  sand  (assumed) 

ESTIMATED VOLUME 200 000 m ad jacen t  o r i v e r  and  another  20 000 m i n  3 f 3 
r i v e r b e d  150 000 m e a s t   o f   r i v e r  and another  
15 000 m west o f  r i v e r .  3 

A I RPHOTO NOS. 

DETAILED ASSESSMENT 

ENVIRONMENT 

P h v s  i ca 1 

HIGH LEVEL A 11524-287 

LOW LEVEL A 24177-122 

Four s e p a r a t e   a c t i v e   f l o o d  p l a i n  depos i t s   a long   bo th   banks   o f   t he  

Blanchard R iver  comprise  Source No. 100. Each s u r f a c e   i s   a p p r o x i m a t e i y  

3 m above r i v e r   l e v e l ,  and  steep  s lopes  separate  the  areas  f rom  the 

h ighway.   River   width,   gradient  and d e p t h   a r e   s i m i l a r  to  those a t  Source 

No. 100. No c u l t u r a l  f e a t u r e s  were  ev ident .  

B i o t i c  

V e g e t a t i o n   c o n s i s t s  o f  w i l l o w s  a n d   s h r u b   b i r c h   w i t h  some open  areas 

cove red   w i th   g rasses  and  herbs.   Steeply  s loping  banks  above  the  s i te 

a r e  covered  w i th   ba lsam  pop la r  and s c a t t e r e d   w h i t e   s p r u c e   w i t h   j u n i p e r  

i n  t h e   u n d e r s t o r y .   F i s h e r i e s  and w i l d l i f e   c o n c e r n s   a r e   s i m i l a r   t o  

Source No. 100. 



36-0260 
1 1  0-2 

Rec rea t ion  

The s o u r c e   i s   e n t i r e l y   w i t h i n   t h e   K l u a n e  Game Sanc tua ry .   Spor t   f i sh ing  

i s   n o t   a c t i v e  because o f  the   s teep  s lopes   separa t ing   the   a reas   f rom  the  

highway. 

GRANULAR RESOURCES 

Poor  access d i d   n o t   p e r m i t   s a m p l i n g   o f   t h e   g r a n u l a r   m a t e r i a l s ,   h o w e v e r ,  i t  i s  

e x p e c t e d   t h a t   t h e   g r a i n   s i z e   d i s t r i b u t i o n  and p e t r o l o g y  o f  t h e   g r a n u l a r  

ma te r ia l s   wou ld  be s i m i   l a r   t o  Source No. 100. Volumes o f  the  sources  were 

c a l c u l a t e d   u s i n g  an   average  th ickness   o f  3 m f o r   t h o s e   a r e a s   e a s t   o f   t h e   r i v e r  

and 1 rn for   those  on  the  west   s ide.   Overburden  th icknesses  are  est imated t o  

range  f rom 0 t o  0.15 m .  

Because of steep s lopes  between  the  h ighway  and  the  potent ia l   borrow  sources,  

i t  would be necessa ry   t o   cons t ruc t   an   access   road   a long   t he   r i ve r   f rom a p o i n t  

near  Source No. 100. Such a road  could  have a p o t e n t i a l  f o r   d e g r a d a t i o n  o f  

t h e  r i v e r  channel .  A br idge  would be r e q u i r e d  t o  remove m a t e r i a l s   f r o m   t h e  

w e s t   s i d e   o f   t h e   r i v e r .  An i ce   b r i dge   wou ld   be   f eas ib le   du r ing   w in te r   mon ths .  

DEVELOPMENT 

D i f f i c u l t   a c c e s s  will be  the  main  deterrent   to   development  o f  Source No. 110. 

The volume c f  m a t e r i a l s   a v a i l a b l e   p r o b a b l y  will n o t   j u s t i f y   t h e   e x p e n d i t u r e s  

tha t   wou ld  be n e c e s s a r y   t o   c o n s t r u c t  a su i tab le   access   road.   D is tu rbance o f  

f i s h e r i e s   i s  also a n e g a t i v e   f a c t o r   w i t h   r e s p e c t   t o   d e v e l o p m e n t .  I t  i s  

expec ted   tha t   the   mater ia l   uses  and mater ia l   hand l ing   requ i rements   wou ld  be 

t h e  same as  Source No. 100. 



Source Nos. 110, 120 and 270 Airphoto No. A24177-122 
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SOURCE: 1 1 0  

LANDFORM  AND  LOCATION: A C T I V E  MEANDER PLAIN ,   BLANCHARD  R IVER 

PARAMETER  ENVIRONMENTAL  CONCERN E V A L U A T I O N  

1 
I 
I 
1 
1 
1 
b 
I 
I 
i 
I 
I 
i 
1 
1 
I 

S P E C I A L   I N T E R E S T :   R A P I D S  DOWNSTREAM 1 

G E O T E R R A I N :   P O T E N T I A L  FOR EROSION 

VEGETATION:  COMMERCIAL  AND/OR  AESTHETIC  VALUE 

TERRESTRIAL   FAUNA G R I Z Z L Y   B E A R   H A B I T A T  
WATERFOWL H A B I   T A T  

A Q U A T I C   F A U N A :  TROUT  AND  SALMON I N  BLANCHARD  RIVER 

SURFACE  WATER: P O T E N T I A L  FOR  SLUMPING,  EROSION, 
S I L T A T I O N ,   A L T E R A T I O N  OF E X I S T I N G  
DRAINAGE  PATTERNS 

1 

1 

3 

5 

2 

LAND  STATUS  AND  USE: 

HERITAGE  RESOURCES:  

GAME  SANCTUARY 
SPORT F I   S H I  NG 
R E C R E A T I O N   P O T E N T I A L  

NO INVOLVEMENT 

2 

0 
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DETAILED SOURCE ASSESSMENT  SHEET 

SOURCE NO. 

SAMPLE NOS. 

120 

n o t  sampled 

LANDFORM AND LOCATION 

MATER I AL 

ESTIMATED VOLUME 

A I RPHOTO NOS. 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys ica l  

g l a c i o f l u v i a l   t e r r a c e   a l o n g   B l a n c h a r d   r i v e r   a p p r o x i m a t e  
k i l omet re   pos t   HR l52  t o  HR155 

s t r a t i f i e d   g r a v e l  sands  and s i l t s  (assumed) 

r e q u i r e s   f u r t h e r   e v a l u a t i o n  

HIGH LEVEL A1 1524-287 

LOW LEVEL A24177-121 

This   source  area  ex is ts   as a l a r g e   g l a c i o f l u v i a l   t e r r a c e   b o r d e r e d   o n   t h e  

e a s t   b y   t h e   v a l l e y  o f  the   B lanchard   R iver  and  on  the  west by Tatshensh in i  

R i v e r   v a l l e y .   W i t h i n   t h e  Yukon T e r r i t o r y   t h e   t e r r a c e   i s   a p p r o x i m a t e l y  

t w o   m i l e s   l o n g .   D i f f i c u l t   a c c e s s   p r e v e n t e d   a n   o n - s i t e   i n s p e c t i o n   o f   t h e  

area,  however an exposure  a long the Blanchard   R iver   revea led  some 40 rn o f  

s l r a t i f i e d   g r a v e l s  sands  and s i l t s .  

B i o t i c  

No assessment of env i ronmen ta l   f ac to rs  was made. 



36-0260 
120-2 

Rec rea t i o n  

Source No. 120 i s  w i th in   the   boundary   o f   the   K luane Game Sanctuary. 

GRANULAR RESOURCES 

F i e l d   o b s e r v a t i o n s   i n d i c a t e   t h a t  a wide  range o f  s o i l   t y p e s   e x i s t   w i t h i n   t h e  

t e r r a c e .  A t h i c k   s e c t i o n  o f  s t r a t i f i e d   g r a v e l s ,  sands  and s i l t s  appears i n  

P l a t e  120.1. Loca t ion  o f  the  photograph i s  shown by  the  arrow 3n t h e   a i r p h o t o .  

A deta i led  sampl ing  program  would be necessa ry   t o   l oca te  and e v a l u a t e   p o t e n t i a l  

sources of  u s e a b l e   g r a n u l a r   m a t e r i a l s .  An e s t i m a t e  o f  g ranu la r   resource  

volumes i s  n o t   a p p r o p r i a t e  a t  t h i s   t i m e .  Access t o   t h e   g l a c i o f l u v i a l   t e r r a c e  

will present  problems, i f  and when s u f f i c i e n t   q u a n t i t i e s  o f  g r a n u l a r   m a t e r i a l  

a r e   l o c a t e d .  The E lanchard   R iver   wou ld   have  to   be   b r idged  and  re la t i ve ly  

l a r g e   e l e v a t i o n   d i f f e r e n c e s   b e t w e e n   t h e   s o u r c e  and the  highway  would  have  to 

be overcome . 

DEVELOPMENT 

Development  recommendations  cannot be made u n t i l  a deta i led   sampl ing   p rogram 

has been  completed. 



Source Nos. 110, 120 and 270 A i r p h o t o  No. A24177-122 



36-0260 

SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCATION 

MATER IAL 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

DETAILED SOURCE ASSESSMENT SHEET 

130,  140  and  150 

n o t  sampled 

AC on   eas t   s ide  o f  va l ley  wal l   above  road  between 
k i l o m e t r e   p o s t s  HR154 and HR155.5 

b o u l d e r y   g r a v e l   w i t h  some sand 

1 000 000 m3 (1 30), 500 000 m3 (140), 500 000 rn3 ( 1  50) 

HIGH LEVEL A1 1524-287 

LOW LEVEL A24177-118 ( o n l y   o n e   a v a i l a b l e )  

DETAILED ASSESSMENT 

ENV I RONMENT 

Phys ica l  

Sources 130,  140  and 150 a r e   a l l u v i a l  cones  s i tuated  on  the  west   fac ing 

mounta in   s lopes   we l l   above  the   leve l  o f  the  Haines Road. These d e p o s i t s  

c o n s i s t  o f  unsor ted   g ranu lar   mater ia l   accumula ted   under   the   tw in   agenc ies  

o f  runn ing  water  and g rav i t y .   Sma l l   i n te rm i t ten t   s t reams   can  be de tec ted  

above  the  cone  apices.   Slope  angles  are  approximately 10 degrees. 

B i o t i c  

Vegeta t ion   on   the   cones   and  on   h igher   s lopes   cons is ts   en t i re ly  o f  sh rub   b i r ch ,  

w i l low and a l d e r .  On s lopes  be low  the  cones  vegetat ional   cover   inc ludes 

sca t te red   ba lsam  pop la r  and  aspen w i t h  an unders to ry  o f  k i n n i k i n n i c k ,  

empterum,  and j u n i p e r .  



36-0260 

P o t e n t i a l   t h i n h o r n  sheep h a b i t a t s   l i e  above the  cones. The e n t i r e   v a l l e y  

i s   r e p o r t e d   t o  be h i g h - v a l u e   g r i z z l y   b e a r   h a b i t a t .  Moose s i g n  was observed 

a t   s i t e  150. F i she r ies   conce rns   a re   m in ima l  because o f   t h e   s u b s t a n t i a l  

separat ion  between  deposi ts  and la rger   s t reams and t h e   l a c k  o f  f i n e  

g r a i n e d   e r o d i b l e   m a t e r i a l s  i n  the   depos i t s .  

Recreat ion  

The area i s  u t i l i z e d   f o r   b i g  game hun t ing  and i s  a r e g i s t e r e d   o u t f i t t e r /  

g u i d i n g   d i s t r i c t .  A t e l e p h o n e   l i n e  and the  abandoned p i p e l i n e   r i g h t - o f -  

way t rave rse   t he  lower p o r t i o n s  o f  the  sources. 

GRANULAR RESOURCES 

Because o f  their   remoteness,  Source Nos. 130, 140  and  150  were  viewed  from a 

d i s t a n c e   o n l y .  I t  i s  expected  that   these  deposi  

g rave ls ,   cobb les  and bou lders .  Sand and g rave l  

sec t i ons  o f  the  cones, and cobbles  and  boulders 

s izes  near   the  bases.  The p e t r o l o g y   o f   t h e  sed; 

1 
I 
1 
I 
8 
I 
I 
I 
t 
I 
E 
1 
t 
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130, 140, 150-2 

t s   con ta in   unso r ted   sands ,  

would  predominate i n  the  upper 

will be t h e   p r i n c i p a l   g r a i n  

rnents  would r e f l e c t   t h a t   o f  

t h e   m o u n t a i n   r a n g e   f r o m   w h i c h   t h e y   o r i g i n a t e .   G r a n o d i o r i t e   i s   l i k e l y   t h e   m a i n  

rock   type ,  Volumes  were c a l c u l a t e d   u s i n g  an  average  th ickness of 3 m. 

Access t o  sources   wou ld   requ i re   ex tens ive   road  cons t ruc t ion  up s lopes o f  8 to  

10 degrees. Haul roads  would  cross i n t e r m i t t e n t  drainage  courses. The average 

d is tance  f rom  the  Haines Road t o   t h e  base of each  cone i s  0.5 km. 

DEVELOPMENT 

S u i t a b i l i t y   o f   t h e   g r a n u l a r   m a t e r i a l s   i n   t h e s e   s o u r c e s  i s  d i f f i c u l t   t o  a s s e s s  

without   sampl ing.  I t  i s   e x p e c t e d   t h a t  some process ing  would be r e q u i r e d  i f  

t h e   m a t e r i a l s   w e r e   t o  be used  for  any  purpose  except  general f i l l .  Environmental 

concerns  do  not  appear  to be l i m i t i n g .  The expense o f  cons t ruc t i ng   access  

roads may be  a m a j o r   d e t e r r e n t  t o  development. 

1 
I 
1;  
8 



Source Nos * 150 and 270 A i  rphoto No. A241 77-1 18 
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8 S P E C I A L   I N T E R E S T :  NONE 0 

130, 140, 150-4 

SOURCE : 1 5 0  

LANDFORM  AND  LOCATION: A L L U V I A L   F A N   D E P O S I T  

PARAMETER ENVIRONMENTAL  CONCERN E V A L U A T I O N  

G E O T E R R A I N :   P O T E N T I A L  FOR EROSION 

V E G E T A T I O N :  COMMERCIAL  AND/OR  AESTHETIC  VALUE 

T E R R E S T R I A L   F A U N A :  G R I Z Z L Y   B E A R   H A B I T A T  
S H E E P   H A B I T A T  

AQUAT IC FAUNA : NO INVOLVEMENT 

SURFACE  WATER: P O T E N T I A L  FOR SLUMPING  AND  EROSION 

0 

z 

3 

0 

1 

LAND  STATUS  AND U S E :  

HERITAGE  RESOURCES:  

INDUSTRIAL USE (ABANDONED PIPELINE) 
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNT I NG AREA 
O U T F I T T E R / G U I D I N G   A R E A  

NO 1 NVOLVEMENT 

1 

0 



Source No. 160 Ai rphoto No. A24177-116 



160-4 

SOURCE NO. 1 GO 

P I T  NO. 160- 1 

EXPOSURE : road  cu t  

M A T E R I A L  TYPE: ve ry   coa rse   g rave l ,  some bou lde rs  

GENES I S (LANDFORM) : AC 

REMARKS : g r a n o d i o r i t e   i s   p r i n c i p a l   r o c k   t y p e  

SOURCE  NO. 1 Go 

P I T  NO. 160-2 

EXPOSURE : road c u t  

M A T E R I A L  TYPE: coarse   bou lde ry   g rave l  

GENES I S (LANDFORM) : AC 

REMARKS : g r a n o d i o r i t e  i s  p r i n c i p a l   r o c k   t y p e  

1 
u 
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SOURCE : 

LANDFORM  AND  LOCATION: 

PARAMETER 

GEOTERRAIN:  

VEGETATION:  

TERRESTRIAL   FAUNA:  

AQUAT I C  FAUNA : 

SURFACE  WATER: 

LAND  STATUS  AND  USE: 

HZR I T.4GE RESOURCES : 

S P E C I A L   I N T E R E S T :  

1 6 0  

A L L U V I A L   F A N  DEPOS I T 

ENVIRONMENTAL  CONCERN 

P O T E N T I A L  FOR EROSION 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y   B E A R   H A B I T A T  
SHEEP  HABITAT 

NO INVOLVEMENT 

P O T E N T I A L  FOR SLUMPING,  EROSION, 
A L T E R A T I O N  OF I N T E R M I T T E N T  
DRA I NAGES 

I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  

NO INVOLVEMENT 

160-5 

E V A L U A T I O N  

0 

1 

3 

0 

2 

1 

0 

NONE 0 
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DETAILED SOURCE ASSESSMENT SHEET 

170-1 

SOURCE NO. 170 

SAMPLE NOS. 170- 1 

LANDFORM AND LOCATION AC s t radd l i ng   t he   Ha ines  Road a t   k i l o m e t r e   p o s t  H R 1 5 9  

MATER I AL g rave l  and  sand, some bou lders  up t o  2 rn i n  d iameter  

ESTIMATED VOLUME 1 350 000 m 3 

AIRPHOTO NOS.  H I G H  LEVEL A1 1524-287 

LOW LEVEL A24177-114 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys ica l  

Source No. 170 i s  a r e l a t i v e l y   l a r g e   a l l u v i a l   c o n e   w i t h  numerous 

abandoned  and in te rm i t ten t   s t ream  channe ls .  A r e l a t i v e l y   d e e p l y  

inc ised  s t ream  borders  the source  on  the  south  s ide.   Both  the 

Haines Road and the  abandoned p i p e l i n e   r i g h t - o f - w a y   c u t   a c r o s s   t h e  

c e n t r e   p o s i t i o n  o f  the  cone. Sample No. 170-1 was taken  f rom  an   o ld  

borrow p i t  on  the  ext reme  south  s ide o f  the  source. 

B i o t i c  and Recreat ion  

B i o t i c  and r e c r e a t i o n a l   c o n c e r n s   a r e   e x p e c t e d   t o  be s i m i l a r   t o   o t h e r  

a1 l u v i a l  cones   a long  the   va l ley  (Sites 150, 160 e t c . )  



36-0260 
170-2 

GRANULAR RESOURCES 

Source  170  contains a wide  range o f  g ra in   s izes .   Cobb les   and  bou lders   ex is t  

i n  a m a t r i x  of sand  and g r a v e l   w i t h  some s i l t .  The boulders  average 0.5 m i n  

d i a m e t e r   w i t h   t h e   l a r g e s t   b e i n g  2 m. A p e t r o g r a p h i c   a n a l y s i s  o f  the  coarse 

sands  and  gravels  revealed 70% g r a n o d i o r i t e ,  16% s l a t e  and 14% r h y o l i t e .  The 

p a r t i c l e s   a r e   s p h e r i c a l ,   a n g u l a r ,  and  have a d u l l  and  rough  sur face   tex tu re .  

Recoverable  volumes o f  g ranu la r   ma te r ia l   we re   es t ima ted   us ing  an average 

t h i c k n e s s   o f  3 rn. Road access t o  t h e   s o u r c e   i s   e x c e l l e n t .  

DEVELOPMENT 

A n a l y s i s  of Samp 

o f  b o u l d e r s   i n  a 

g r a d i n g   r e q u i r e s  

l e  170-1 i n d i c a t e s   t h a t   t h e   d e p o s i t   a t   t h i s   l o c a t i o n   c o n s i s t s  

m a t r i x  o f  sand w i t h  some g r a v e l   a n d   s i l t .   M a t e r i a l   w i t h   t h i s  

ex tens ive   p rocess ing ,   a l though i t  i s   n o t  known t o  what   extent  

t h i s   s i n g l e  sample r e f l e c t s   t h e   g r a i n   s i z e   d i s t r i b u t i o n  o f  t h e   e n t i r e   d e p o s i t .  

Usefu l   aggregate  could  be  developed  us ing  crushing and b lend ing   p rocedures .  

A two  s tage  c rush ing   opera t ion   wou ld   be   requ i red  t o  process  the  boulders.  

Environmental   concerns  regarding  source  development  are  minimal.  The expense 

i n v o l v e d   i n   p r o c e s s i n g   t h e   g r a n u l a r   m a t e r i a l s  may be p r o h i b i t i v e .  



Source No. 170 Airphoto No. A24177-114 

< 



1 70-4 

LABORATORY ANALYSIS 

SOURCE NO. 1 70 

P I T  NO. 170-1 

EXPOSURE : o l d  borrow p i t  

CLAY SILT SAND I GRAVEL 
FINE I MEDIUM I CASE I FINE I COARSE 

GRAIN  SIZE-MILLIMETRES 

MATERIAL T Y P E :  sand with  some  boulders,  gravel and silt 

GEN I S I S (LANDFORM) : alluvial  cone 

P E T R O G R A P H I C  ANALYSIS: granodiorite 70% 
slate 16% 
rhyolite 14% 

M A I N  FRACTION PARTICLE SHAPE E ROUNDNESS: 

REMARKS : 

spheroidal , angular 



I 
I 
I 
1 

170-5 

SOURCE: 1 7 0  

LANDFORM  AND  LOCATION: A L L U V I A L   F A N   D E P O S I T  

1 
1 
I 
I 
8 
1 
1 
1 
I 
1 
I 
I 
1 
I S P E C I A L   I N T E R E S T :  NONE 0 

PARAMETER  ENVIRONMENTAL  CONCERN 

GEOTERRA I N : P O T E N T I A L  FOR EROSION 

VEGETATION : COMMERCIAL  AND/OR  AESTHETIC  VALUE 

TERRESTRIAL   FAUNA:  G R I Z Z L Y  BEAR  HABITAT 
SHEEP  HABITAT 

A Q U A T I C   F A U N A :  NO INVOLVEMENT 

SURFACE  WATER: P O T E N T I A L  FOR SLUMPING  AND  EROSION 

LAND  STATUS  AND  USE: 

HERITAGE  RESOURCES: 

I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  

NO INVOLVEMENT 

E V A L U A T I O N  

0 

1 

3 

0 

1 

1 

0 
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SOURCE  NG. 

SAMPLE NOS. 

LANDFORM AND LOCAT I ON 

MATER I AL 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phvs i ca 1 

DETAILED SOURCE ASSESSMENT SHEET 

180 

180- 1 

AC border ing  the  Haines Road a t   k i l o m e t r e   p o s t  HR160 

180- 1 

sand  and g r a v e l   w i t h  some cobbles  and  boulders,   t race 
o f  s i l t  

500 000 m3 

H I G H  LEVEL A11521-413 

LOW LEVEL A24177-112 

Source No. 180 i s  comprised o f  t w o   c o a l e s c i n g   a l l u v i a l   c o n e s   t h a t   e x t e n d  

downslope t o   t h e  edge o f  the  Haines Road. The base o f  t h e   d e p o s i t  i s  

approx imate ly  350 m wide. A t e l e p h o n e   l i n e  and t h e   p i p e l i n e   r i g h t - o f - w a y  

t r a v e r s e   t h e   l o w e r   p o r t i o n   o f   t h e   s o u r c e   a r e a .  From t h e  road the  cones 

s lope  upward t o   t h e   e a s t  a t  8 t o  10 degrees. 

B i o t i c  and Recreat ion  

The b i o t i c   s e t t i n g  and t h e   r e c r e a t i o n a l   u s e  of Source No. 180 are  s i m i l a r  

t o   t h e   o t h e r   a l l u v i a l  cones. 



180-2 
36-0260 

GRANULAR RESOURCES 

Source No. 180 c o n s i s t e d   o f  100% g r a n o d i o r i t e   i n   t h e   f o r m  o f  g rave l  and  sand 

w i t h  some cobbles and bou lders  and t r a c e s   o f   s i l t .  Maximum b o u l d e r   s i z e  i s  

2 m w i th   t he   ave rage   s i ze   be ing   l ess   t han  0.5 m. I n   genera l   t he   g ranu la r  

p a r t i c l e s   a r e   s p h e r o i d a l  and a n g u l a r .   S u r f a c e   t e x t u r e s   a r e   d u l l  and  rough t o  

p i t t e d .  An average  th ickness of 3 m was used f o r  volume e s t i m a t i o n s .  Road 

access t o  the  s o u r c e   i s   e x c e l l e n t .  

DEVELOPMENT 

The  sand  and g r a v e l   g r a d a t i o n  i n  Source No. 180 i s   s u i t a b l e  as a sub-base 

course, and may a l s o  be marg ina l l y   accep tab le   as  a base  course.  Cobbles  and 

bou lders  may have t o  be s c a l p e d   o r   c u l l e d   o u t .  Washing, sc reen ing  and b lend ing  

may produce  acceptable  concrete  aggregates,   but  i t  i s   e x p e c t e d   t h a t   t h e   d e p o s i t  

wou ld   p roduce  on ly   marg ina l   aspha l t  due t o   t h e   h i g h   s i l t   c o n t e n t s .  

Envi ronmenta l   concerns  in   the  source a rea  a r e   n o t   c o n s i d e r e d   l i m i t i n g .  
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Source No. 180 Airphoto No. A24177-112 



180-4 

LABORATORY  ANALYSIS 

SOURCE NO. I 80 

P I T  NO. 180-3 

EXPOSURE : o l d  borrow  area 

SAND I GRAVEL CLAY SILT FINE I MEDIUM I CRSE 1 FINE I COARSE 

45% 
,,,,,,,,, Gravel:  ... .... .. . .... .... . < .,,,,, ),,, 

M A T E R I A L  TYPE: 

GRAIN SIZE-MILLIMETRES 

sand and gravel, some cobbles  and  boulders,  trace o f  silt I 
GEN I S I S (LANDFORM) : alluvial  cone 

P E T R O G R A P H I C   A N A L Y S I S :  granodiorite 100% 

MAIN F R A C T I O N   P A R T I C L E   S H A P E  & ROUNDNESS: spheroidal,  angular 



SOURCE: 

LANDFORM  AND  LOCATION: 

PARAMETER 

GEOTERRAIN:  

V E G E T A T I O N :  

TERRESTRIAL   FAUNA:  

AQUATIC  FAUNA:  

SURFACE  WATER: 

LAND  STATUS  AND  USE: 

HERITAGE  RESOURCES: 

S P E C I A L   I N T E R E S T :  

1 8 0  

A L L U V I A L   F A N   D E P O S I T  

ENVIRONMENTAL  CONCERN 

P O T E N T I A L  FOR EROSION 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y  BEAR  HABITAT 
SHEEP  HABITAT 

NO INVOLVEMENT 

P O T E N T I A L  FOR SLUMPING  AND  EROSION 

I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  

NO INVOLVEMENT 

180-5 

E V A L U A T I O N  

0 

1 

3 

0 

1 

1 

0 

NONE 0 



190-1 

36- 0260 

DETAILED SOURCE ASSESSMENT SHEET 

SOURCE NO. 190 

SAMPLE NOS. 190-2 

LANDFORM AND LOCATION AC cross ing  Haines Road near   k i l omet re   pos t  H R 1 6 1  

MATER I AL sand  and g r a v e l   w i t h  some s i l t  and bou lde rs  

ESTIMATED VOLUME 1 200 000 m3 

AIRPHOTO NOS. HIGH LEVEL A1 1521-418 

LOW LEVEL  A24 177- 1 10 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys ica l  

Source No. 190 i s  one o f  t h e   l a r g e s t   a l l u v i a l  cones i n   t h e   s o u t h e r n  

p a r t  o f  t h e  study area  measur ing  approx imate ly  1,000 rn long  and 600 m 

i n   b r e a d t h   a t   i t s   w i d e s t   p o i n t .  The Haines Road, abandoned p i p e l i n e  

r i g h t - o f - w a y  and t e l e p h o n e   l i n e   t r a v e r s e   t h e  cone near i t s  base. 

B i o t i c  and  Recreation 

Source  190  has a s i m i l a r   b i o t i c   s e t t i n g  and r e c r e a t i o n a l   u t i l i z a t i o n  t o  

t h e   o t h e r   a l l u v i a l  cones i n   t h e   a r e a  (see Source Nos.  130,  140  and 150). 



36-0260 
190-2 

GRANULAR  RESOURCES 

The g r a n u l a r   m a t e r i a l s   i n   t h e   s o u r c e   w e r e   o b s e r v e d   i n  two road  cuts .   Both 

l o c a t i o n s  have  sand  and g r a v e l   w i t h  some s i l t ,   c o b b l e s  and boulders.   Grano- 

d i o r i t e  (96%) and  hard  s la te (4%) w e r e   t h e   o n l y   r o c k   t y p e s   i d e n t i f i e d   i n   t h e  

source.  Granular  volumes  were  est imated  using  an  average  cone  th ickness of 

3 rn. Road access t o   t h e   s o u r c e   i s   e x c e l l e n t .  

DEVELOPMENT 

More  de 

m a t e r i a  

no t   ser  

f u r t h e r  

According t o  sample 190-2, t h i s   s o u r c e   i s   o n l y   s u i t a b l e  fo r  genera l  f i l l .  

t a i l e d   i n v e s t i g a t i o n   w o u l d  be necessary   to   de termine   whether   be t te r  

1 i s   ava i l ab le   e l sewhere   i n   t he   depos i t .   Env i ronmen ta l   conce rns   a re  

ious  and  development  could be c a r r i e d   o u t  i f  s o i l   c o n d i t i o n s   w a r r a n t e d  

assessment. 



I Source No. 190 A i r p h o t o  No. A24177-112 I 



190-4 

LABORATORY  ANALYSIS 

SOURCE NO. 190 

P I T  NO. 190-2 

EXPOSURE : road   cu t  

CLAY SILT I SAND 1 GRAVEL 
FINE 1 MEDIUM CRSE I FINE I COARSE 

GRAIN SIZE - MlLLlMETRES 

M A T E R I A L   T Y P E :  sand  and g r a v e l ,  some s i l t  and  boulders 

GEN I S I S (LANDFORM) : a l l u v i a l  cone 

P E T R O G R A P H I C   A N A L Y S I S :  g ranod i o r  i t e  96% 
s l a t e  4 %  

MAIN FRACTION P A R T I C L E   S H A P E  .5 ROUNDNESS: s p h e r o i d a l ,   a n g u l a r  

REMARKS : 



SOURCE  NO. 

P I T  NO. 

EXPOSURE : 

190-5 

1 90 

190-1 

road c u t  

M A T E R I A L  T Y P E :  sand and grave l  , some s i  1 t 

GENES I S  (LANDFORM) : AC 

REMARKS : 

SOURCE NO. 

P I T  NO. 

EXPOSURE: 

M A T E R I A L   T Y P E :  

GENES I S (LANDFORM) : 

REMARKS : 



I 
1 
1 
I 
I 
t 
I 
1 
I 
1 
1 
8 
I 
I 
I 
1 
I 
1 

S P E C I A L   I N T E R E S T :  NONE 0 

E V A L U A T I O N  

0 

1 

3 

0 

1 

1 

0 

190-6 

SOURCE: 

LANDFORM  AND  LOCATION:   ALLUVIAL   FAN  DEPOSIT  

190 

PARAMETER  ENVIRONMENTAL  CONCERN 

G E O T E R R A I   N :   P O T E N T I A L  FOR EROSION 

VEGETATION COMMERCIAL  AND/OR  AESTHETIC  VALUE 

T E R R E S T R I A L   F A U N A :  GR I Z Z L Y  B E A R   H A B I T A T  
S H E E P   H A B I T A T  

AQUAT I C FAUNA:  NO INVOLVEMENT 

SURFACE  WATER: P O T E N T I A L  FOR SLUMPING  AND  EROSION 

LAND  STATUS  AND  USE: 

H L R  ITAGE  RESOURCES 

I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  

NO INVOLVEMENT 



200- 1 
36-0260 

DETAILED SOURCE ASSESSMENT SHEET 

SOURCE NO. 200 

SAMPLE NOS. n o t  sampled 

LANDFORM AND LOCATION AC above  Haines Road n e a r   k i l o m e t r e   p o s t  H R 1 6 1  

MATER I AL bou ldery  sand  and g rave l  

ESTIMATED VOLUME 350 000 m3 

A I RPHOTO NOS. HIGH LEVEL A11521-418 

LOW LEVEL A24177-109 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys ica l  

Located east  o f  and  above  the  Haines Road, Source No. 200 i s  a r e l a -  

t i v e l y   s m a l l   a l l u v i a l  cone.  Several  abandoned o r   i n t e r m i t t e n t   s t r e a m  

channe ls   w i th in   t he   cone   a re   apparen t   i n   a i rpho tog raphs .  

B i o t i c  and Recreat ion  

I t  i s  expected  that   Source No. 200 has  a s i m i l a r   b i o t i c   s e t t i n g  and  degree 

o f  r e c r e a t i o n a l   u t i l i z a t i o n  as o t h e r   a l l u v i a l  cones i n   t h e   a r e a   ( s e e  

Source Nos. 130, 140, and  150) a l t h o u g h   t h e   s i t e  was n o t   s p e c i f i c a l l y  

examined   du r ing   f i e ld   su rveys .  



36-0260 

GRANULAR RESOURCES 

200-2 

The source 

rock   types  

cones. Vo 

was n o t  

and g ra  

1 ume  Mest 

inspected i n  t h e   f i e l d ,  however i t  can  be assumed t h a t   t h e  

i n   s i z e   d i s t r i b u t i o n   a r e   s i m i l a r   t o   t h a t   f o u n d   i n   a d j a c e n t  

irnations a r e  based  on  an  average  thickness o f  3 m. Access 1 
source   wou ld   requ i re   t he   cons t ruc t i on  o f  a shor t   hau l   road.  

The base o f  the  cone i s  approx imate ly  200 m from the  Haines Road. 

t o   t h e  base of t he  

DEVELOPMENT 1 
A sampling  program  would be necessary t o  a s c e r t a i n   t h e   q u a l i t y  o f  t he   g ranu la r  I 
m a t e r i a l s  i n  t h i s  Source. A t  p resent  i t  can be  assumed t h a t   t h e   d e p o s i t  i s  

s i m i l a r  to the  ad jacent   Source No. 210  and t h e r e f o r e   s h o u l d  be c o n s i d e r e d   f o r  

genera l  f i l l  only .   Env i ronmenta l   concerns  are  min imal .   In   determin ing  the 

q u a l i t y   o f   t h e   s o u r c e ,   c o n s i d e r a t i o n   s h o u l d  be g i v e n  t o  the  economics  involved 

i n   c o n s t r u c t i o n  of  a haul  road, and the p r o x i m i t y  o f  s u p e r i o r   g r a n u l a r   m a t e r i a l s .  

1 
I 



Source No. 200 and 210 Airphoto No. A24177-108 



36-0260 

SOURCE NO. 

21 0-1 

DETAILED SOURCE ASSESSMENT SHEET 

210 

SAMPLE NOS. 210-1 
21 0-2 
21 0-3 

LANDFORM AND LOCATION AC c ross ing   the   Ha ines  Road n e a r   k i l o m e t r e   p o s t  H R 1 6 1  

MATER I AL g r a v e l ,  sand  and s i  1 t 

ESTIMATED VOLUME 2 000 000 til3 

AIRPHOTO N O S .  H I G H  LEVEL A1 1521 -418 

LOW LEVEL A241 77-1 08 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i ca 1 

Source No. 210 i s  a l a r g e   c o a l e s c i n g   a l l u v i a l   c o n e   t h a t   u n d e r l i e s  t h e  

Haines Road for  a d i s t a n c e   o f  650 m. Measurements  taken  along  the 

road  a l ignment  i n d i c a t e  t ha t   t he   cone  slopes towards i t 5  margins a t  

ang les   rang ing   f rom 1 t o  6 degrees. The base o f  the  cone  terminates 

a g a i n s t  a large  esker  complex  (Source No. 240). Several  small  abandoned 

s t ream  channe ls   charac ter ize   the   sur face  o f  t h e   c o n e .   I n   a d d i t i o n  t o  

the  Haines Road, the  abandoned p i p e l i n e   r i g h t - o f - w a y  and the   te lephone 

l i n e  cu t   ac ross   the   source .  

B i o t i c  and Recreat ion  

Source No. 210  has s i m i l a r   b i o t i c   s e t t i n g  and r e c r e a t i o n a l   u t i l i z a t i o n  

a s  t h e   o t h e r   a l l u v i a l   c o n e s  i n  the  area (see Source Nos. 130, 140 and  150). 



36-0260 
21 0-2 

GRANULAR RESOURCES 

The a l l u v i a l  cone was sampled a t   t h ree   l oca t i ons   ac ross   i t s   base .   I n   genera l  

the  source  sediments  cons is t  of sand  and g r a v e l   w i t h  some s i  I t  and t r a c e s  ~f 

cobbles.  One sample  taken  f rom  the  north edge o f  the  cone  has a r e l a t i v e l y  

h i g h   p e r c e n t a g e   o f   s i l t  (32%)  and a low  percentage o f  g rave l  ( 2 % ) .  Grano- 

d i o r i t e   i s   t h e  dominant  rock  type.  Small  amounts of r h y o l i t e  were  found i n  

the  sample  from  the  south  edge o f  the  cone. A l l  of t he   pa r t i c l es   a re   angu la t -  

and rough ly   sphero ida l   i n   shape .   Pa r t i c l e   su r face   t ex tu res  a r e  d u l l  and 

rough. Volume est imates  were made using  an  average  sediment  thickness o f  5 ITI 

Road access t o  t h e   s o u r c e   i s   e x c e l l e n t .  

DEVELOPMENT 

Sampling o f  Source No. 210 i n d i c a t e d   t h a t   t h e   c e n t r a l  and n o r t h   p a r t s   o f   t h e  

cone   con ta in   ma te r ia l s   t ha t   have  a h igh   percentage o f  f i n e s  and t h e r e f o r e   a r e  

useable  on ly   as  genera l  f i l l .  A sample  from  the  south  edge o f  the  source 

r e v e a l e d   m a t e r i a l   s u i t a b l e   f o r  sub-bases  and, w i t h  some sc reen ing   o f   coa rse  

g r a v e l s ,   m a t e r i a l   t h a t   c o u l d  be u t i l i z e d   f o r   a s p h a l t   a g g r e g a t e .  All o f  t he  

a l l u v i a l  cones   i nves t i ga ted   i n   t h i s   a rea   can  be e x p e c t e d   t o   e x h i b i t   t h i s  

c h a r a c t e r i s t i c   n o n - u n i f o r m l y  o f  g r a i n   s i z e s .   W h i l e   e x c e s s i v e   f i n e s  may 

prec lude  the   use  o f  much o f  the   cone   ma te r ia l ,   t hese   f i nes  may have s e l e c t i v e l y  

winnowed o u t   i n  some areas.  A more d e t a i l e d   i n v e s t i g a t i o n   w o u l d  be r e q u i r e d  

t o  assess   the   ex ten t  o f  th i s   po ten t i a l   bo r row  ma te r ia l .   Env i ronmen ta l   conce rns  

a t   t h i s   s i t e  were   no t   judged  to  be l i m i t i n g .  



I 
'I 
I 
I 
I 
I 
8 
I 

I Source No. 200 and 210 A i  rphoto No. A 2 4 1 7 7 - 1 0 8  I 



2 10-4 

LABORATORY  ANALYSIS 

SOURCE NO. 210 

P I T  NO. 210-1 

EXPOSURE : road cu t  

SILT SAND I GRAVEL 
FINE 1 MEDIUM I CASE I FINE 1 COARSE 

GRAIN SIZE-MILLIMETRES 

MATERIAL TYPE: sand, some g r a v e l  and s i l t ,   t r a c e  of cobbles 

GEN I S I S (LANDFORM) : a l l u v i a l  cone 

PETROGRAPHIC ANALYSIS: g r a n o d i o r i t e  100% 

MAIN  FRACTION PARTICLE SHAPE G ROUNDNESS: sphero ida l ,   angu la r  

REMARKS : 



21 @-5 

LABORATORY  ANALYSIS 

SOURCE NO. 210 

P I T  NO. 21 0-2 . . . . . . . 
" . 

EXPOSURE : road cut 

A 

G R A I N  SIZE-MILLIMETRES 

M A T E R I A L   T Y P E :  sand and gravel:  trace o f  silt and cobbles 

GEN I s 1s (LANDFORM) : alluvial cone 

P E T R O G R A P H I C   A N A L Y S I S :  granodiorite 90% 
rhyolite 10% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  & ROUNDNESS: spheroidal,  angular 

REMARKS : 



2 10-6 

LABORATORY A N A L Y S I S  

SOURCE NO. 230 

P I T  NO. 210-3 

EXPOSURE : road c u t  

CLAY S I L T  SAND I GRAYEL 
- 

FINE I MEDIUM I CRSE I FINE I COARSE 

G R A I N   S I Z E - M I L L I M E T R E S  

M A T E R I A L   T Y P E :  sand and silt, t r a c e  o f  gravel 

GEN I S I S (LANDFORM) : alluvial  cone 

PETROGRAPHIC A N A L Y S I S :  g ranod i or  i t e  100% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: 

REMARKS : 

spheroidal, angular  



SOURCE: 

LANDFORM  AND  LOCATION: 

PARAMETER 

GEOTERRAIN:  

VEGETATION:  

TERRESTRIAL   FAUNA:  

A Q U A T I C   F A U N A :  

SURFACE  WATER: 

2 1 0  

A L L U V I A L   F A N   D E P O S I T  

ENVIRONMENTAL  CONCERN 

P O T E N T I A L  FOR EROSION 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y   B E A R   H A B I T A T  
S H E E P   H A B I T A T  

NO INVOLVEMENT 

P O T E N T I A L  FOR SLUMPING  AND  EROSION 

LAND  STATUS  AND  USE:   INDUSTRIAL   USE  (ABANDONED  P IPEL INE)  
UTILITIES ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  

HERITAGE  RESOURCES:  

S P E C I A L   I N T E R E S T :  

NO INVOLVEMENT 

2 10-7 

- E V A L U A T I O N  

0 

1 

3 

0 

1 

1 

0 

NONE 0 



220-1 
36-0260 

SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCATION 

MATER I AL 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phvs ica l  

DETAILED SOURCE ASSESSMENT SHEET 

220 

n o t  sampled 

AC e a s t  o f  Haines Road near   k i l omet re   pos t  HR162 

sand  and g r a v e l ,  some s i  1 t and bou lde rs  (assumed) 

500 000 rn3 

H I G H  LEVEL A 1  1521-418 

LOW LEVEL A24 177- 108 

Source No. 220 i s  a r e l a t i v e l y   s m a l l   a l l u v i a l  cone  located  east  o f  t h e  

Haines Road. The cone  te rmina tes   aga ins t  a large  esker  complex  (Source 

No. 240).  The abandoned  pipe1  ine  r ight-of-way  and  the  telephone 1 i n e  

t r a v e r s e   t h e   l o w e r   t i p  o f  the  cone. 

B i o t i c  and Rec rea t ion  

Based on   observa t ions  o f  nea rby   s im i l a r   s i t es   Source  No. 220  would be 

e x p e c t e d   t o   h a v e   a   s i m i l a r   b o i t i c   s e t t i n g  and  degree of r e c r e a t i o n a l  

u t i 1   i z a t i o n  a s  a l l u v i a l  cones  previously  descr ibed  (see  Source No. 130, 

140  and  150). 



220-2 
36-0260 

GRANULAR RESOURCES 

The source was n o t   v i s i t e d   i n   t h e   f i e l d   b u t  i t  can be assumed t h a t   t h e   m a t e r i a l  

t ype ,   g rad ing  and p e t r o l o g y   a r e   s i m i l a r   t o   t h e   a d j a c e n t   S o u r c e  No. 210. 

The es t ima te  o f  mater ia l   vo lume was  made us ing  an  average  th ickness o f  3 m. 

Access t o   t h e  base o f   t h e   s o u r c e   w o u l d   r e q u i r e   c o n s t r u c t i o n  o f  a road  approx- 

ima te l y  150 m l o n g ,   o r   u t i l i z a t i o n   o f   t h e   p i p e l i n e   r i g h t - o f - w a y .  

DEVELOPMENT 

Source No. 220 r e q u i r e s  a s a m p l i n g   p r o g r a m   t o   e v a l u a t e   t h e   p o s s i b l e   u t i l i z a t i o n  

o f  t h e   g r a n u l a r   m a t e r i a l s .   U n t i l   f u r t h e r   w o r k   i s  done,   these  mater ia ls   should 

be  considered t o  be o f  the  same qua l i t y   as   Source  No. 210  and t h e r e f o r e   u s e f u l  

o n l y  a s  genera l  f i l l .  Env i ronmenta l   concerns   in   the   source   a rea   were   no t   d i rec t l y  

eva lua ted   bu t   a re   no t   expec ted  to  be l i m i t i n g  based  on  examination o f  s i m i l a r  

s i t e s   i n   t h e   a r e a .  Road access   cos ts   shou ld   no t  be h igh .  



I 
I 
I 
1 
I 
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Source Nos. 220, 240 A i  rphoto No. A24177-107 



36-0260 

SOURCE NO. 

SAMPLE  NOS. 

LANDFORM  AND  LOCATION 

MATER I A L  

E S T I M A T E D  VOLUME 

AIRPHOTO N O S .  

D E T A I L E D   A S S E S S M E N T  

ENVIRONMENT 

Phys i c a  1 

The esker  complex 

230-1 

D E T A I L E D  SOURCE  ASSESSMENT  SHEET 

230 

none 

EKC on  west   s ide   o f   Ta tshensh in i   R iver   a t   approx imate  
k i  lometre  post  HR163 

suspected sand and grave l  

4 500 000 m3 

H I G H   L E V E L  A11521-417 

LOW LEVEL none a v a i l a b l e  

which  comprises  Source N o .  230 i s  located  above  and 

west o f  t h e  Tatshenshini   River.   This  complex i s  a c o n t i n u a t i o n  of 

Source No. 240. Because o f  p o o r   a c c e s s   t h e   s i t e , w a s   n o t   v i s i t e d ,  

however, i t  appears   f rom  a i rphotographs   tha t   the   phys ica l   charac ter -  

i s t i c s  of the  two a r e a s   a r e   s i m i l a r .  

B i o t i c  

Vegeta t ion  and w i l d 1   i f e   a r e   e x p e c t e d   t o  be the  same as  Source N o .  240. 

The s o u r c e   i s   e n t i r e l y   w i t h i n   t h e   K l u a n e  Game Sancturary .  



36-0260 
230-2 

GRANULAR RESOURCES 

Since  the  source  area was o r i g i n a l l y  a p a r t  o f  Source No. 240, i t  can be 

assumed t h a t   t h e   m a t e r i a l   t y p e ,   g r a d i n g ,   p e t r o l o g y ,  and the   overburden  th ick -  

n e s s   a r e   s i m i l a r .  Volumes o f  g r a n u l a r   m a t e r i a l   w e r e   c a l c u l a t e d   i n   t h e  same 

manner a s  Source No. 240. 

Road access t o  the   sou rce   wou ld   requ i re   cons t ruc t i on  o f  a br idge   ac ross   t he  

Ta tshensh in i   R i ve r .   I n   v iew  o f  t h e   p r o x i m i t y  o f  abundant   borrow  mater ia l  

w i th in   Source  No. 240, no  development o f  t h i s   d e p o s i t   i s   c u r r e n t l y  recommended. 

8 



36-0260 
240- 1 

DETAILED SOURCE ASSESSMENT  SHEET 

SOURCE NO. 240 

SAMPLE Ni3S. 240- I ,  240-2,  240-4, 240-5 

LANDFORM AND LOCATION esker  complex  near  confluence o f  Takhanne  and 
Ta tshensh in i   R i ve rs ,   app rox ima te   k i   l ome t re   pos t  ~ ~ 1 6 1  
to  HR164 

r . .  

MATER I AL sand  and g r a v e l ,   t r a c e  o f  s i l t ;  cobbles  and  boulders 

ESTIMATED VOLUME 7 500 000 m3 

AIRPHOTO NOS. HIGH LEVEL A11521-417 

LOW LEVEL  A24 177-1 07 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i ca 1 

Source No. 240 i s  an i r r e g u l a r  shaped esker  complex,  si tuated  between  and 

above  the  Takhanne  and  Tatshenshini   River  val leys.  Numerous accordant ,  

w e l l   d r a i n e d   e s k e r   r i d g e s  15 t o  18 m h i g h  make up the  complex.   In   genera l  

t h e   r i d g e s   t r e n d   i n  a n o r t h - s o u t h   d i r e c t i o n   i n   a n   a n a s t a m o s i n g   p a t t e r n .  

I n t e r - e s k e r   a r e a s   a r e  5 t o  10 rn l ower   t han   t he   r i dge   c res ts  and g e n e r a l l y  

d ry .  The  Haines Road t r a v e r s e s   t h e   e a s t e r n   s i d e  o f  the  complex  and a 

number o f  the   esker  r idges  are   exposed   i n   cu ts .  The abandoned p i p e l i n e  

r i gh t -o f -way  and a t e l e p h o n e   l i n e   a l s o   c r o s s   t h e   s i t e .  A few o f  the  

esker   r idges   ad jacent  t o  the  road  have been  used a s  borrow  areas.  



240-2 

36-0260 

B i o t i c  

V e g e t a t i o n   o n   t h e   s i t e   i s  open  and pa rk - l i ke   w i th   g rassy   ho l l ows   be tween  

r idges  covered  wi th   spruce,   ba lsam  poplar  and  aspen. K i n n i k i n n i c k ,  

j u n i p e r  and some s h r u b   b i r c h ,   w i l l o w  and a lde r   f o rm  the   unders to ry .  The 

v e g e t a t i o n  i s  a t t r a c t i v e  and v a r i e d ,   w i t h  che th ickes t   s tands   occupy ing  

n o r t h - f a c i n g   s l o p e s .  

The area i s  good g e n e r a l   h a b i t a t   f o r  moose, deer,   smal l  mammals and 

upland game b i rds .   The re   a re  no aquat ic  concerns  and l i t t l e   p o t e n t i a l  

f o r   e r o s i o n .  

Recreat ion  

Most o f   t h e   e s k e r   r i d g e s   l i e   w i t h i n   t h e   K l u a n e  Game S a n c t u a r y .   A t t r a c t i v e  

l a n d f o r m s ,   d r y   t e r r a i n  and  open, v a r i e d   v e g e t a t i o n  make the s i t e  of 

p a r t i c u l a r   i n t e r e s t   f o r   r e c r e a t i o n a l   u s e ,  

GRANULAR RESOURCES 

The esker ridges, where  examined,  are composed of  p o o r l y   s t r a t i f i e d  sands  and 

g r a v e l s   w i t h  some cobbles  and  boulders and t r a c e s   o f  s i l t .  Some o f  the  

r i dges   obse rved   i n   road   cu ts   a re   p redominan t l y  sand  and o t h e r   a r e   p r e d o m i n a n t l y  

g r a v e l .   Q u a r t z i t e   i s   t h e   m a i n  rock t ype   w i th   the   ma jor   accessory   be ing  

g r a n o d i o r i t e .   M i n o r   r o c k   c o n s t i t u e n t s   i n c l u d e   r h y o l i t e ,   s l a t e ,   d i o r i t e ,  

sandstone,  schist   and  gneiss.  The i n d i v i d u a l   p a r t i c l e s   a r e   a n g u l a r  t o  s u b -  

rounded  and  have a w i d e   v a r i e t y  of shapes.  Weathering i s   e v i d e n t  i n  the  

sandstone  and  schist .  The volume  est imate i s  based  on the  assumption t h a t  

o n l y  50% of t h e   c o m p l e x   i s   e f f e c t i v e l y  composed o f  eskers,  and the  remainder 

i s  composed of f i n e r   m a t e r i a l   n o t   s u i t a b l e  as a g ranu lar   resource ,   a l though 

a r e s i s t i v i t y   p r o f i l e   a c r o s s   o n e  of t h e   r i d g e s   s u g g e s t s   t h a t   t h i s  may be 

conserva t i ve .  

I 1 



36-0260 
240-3  

DEVELOPMENT 

The f i e l d   i n v e s t i g a t i o n   r e v e a l e d   t h a t   e a c h   e s k e r ,  and i n  some c a s e s   c e r t a i n  

p a r t s  o f  t h e  same esker,  has a c h a r a c t e r i s t i c   g r a i n   s i z e   d i s t r i b u t i o n .  Some 

s a m p l e s   c o n t a i n e d   e x c e l l e n t   m a t e r i a l   f o r   c o n c r e t e  and asphal t   aggregates,   base 

courses and  sub-bases w h i l e   o t h e r s   c o n t a i n e d  sands s u i t a b l e   o n l y   f o r   g e n e r a l  

f i l l  o r  for b l e n d i n g   w i t h   c o a r s e r   m a t e r i a l s .   I n   g e n e r a l   c o b b l e s  and bou lders  

were   p resent   on ly   in   t race   amounts .  The q u a n t i t y  o f  de le te r i ous   subs tance  

( s l a t e  and  weathered  mater ia ls)   ranged  f rom 3 t o  17 p e r c e n t .   M a t e r i a l   h a n d l i n g  

p r o c e s s e s   a n t i c i p a t e d   f o r   t h i s   s o u r c e   i n c l u d e  some screen ing  and b lend ing .  

Envi ronmenta l   concerns  for   the  source  area are  modera te   bu t   no t   necessar i l y  

l i m i t i n g .   C a r e f u l   p l a n n i n g  o f  gravel   removal   should be p o s s i b l e   w h i l e   m a i n t a i n i n g  

h a b i t a t  and r e c r e a t i o n a l   v a l u e s .  

The esker   complex  has  excel lent   potent ia l   as a source of g r a n u l a r   m a t e r i a l ,  

e s p e c i a l l y  i f  development i s   c a r r i e d   o u t  as a l a r g e   s c a l e   o p e r a t i o n .  I t  i s  

recommended t h a t   f u r t h e r   s a m p l i n g  be  done i n  o r d e r   t o   a c c u r a t e l y   o u t l i n e   a r e a s  

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



Source Nos. 220,  240 Ai rphoto No. A24177-107 



I Source Nos. 240 and 250 Airphoto No. A24177-106 



240-6 

LABORATORY ANALYSIS 

SOURCE  NO. 2 40 

P I T  NO. 240- 1 

EXPOSURE : road cut  

CLAY SILT I SAND I GRAVEL 
FINE I MEDIUM I CRSE I FINE 1 COARSE 

SIEVE SIZES 200 100  60 40 30 20 16 1 8 4 % $  
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GRAIN SIZE-MILLIMETRES 

M A T E R I A L   T Y P E :  sand  and g r a v e l ,   t r a c e  of  s i l t ,   c o b b l e s  and bou lde rs  

GEM I S I S (LANDFORM) : esker  

P E T R O G R A P H I C   A N A L Y S I S :  q u a r t z i t e  77% 
d i o r i t e  9% 
g r a n o d i o r i t e  7% 
s l a t e  5% 
sandstone 1% 
s c h i s t  1% 

J l a r  M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: blades  and  spheroids,  subangl 

REMARKS: sample from sandy lens 



LABORATORY  ANALYSIS 

SOURCE  NO. 2 40 

P I T  NO. 240-1 

EXPOSURE : road cut 

I SAND GRAVEL 
CLAY SILT FINE I MEDIUM I CRSE I FINE 1 COARSE 

M A T E R I A L  TYPE:  

GRAIN S I Z E - M I L L I M E T R E S  

gravel and sand,  trace o f  silt 

GEN I S I S (LANDFORM) : esker 

P E T R O G R A P H I C   A N A L Y S I S :  q u a r t z  i te 59% 
slate 14% 
granodiorite 12% 
diorite 8% 
rhyol i te 4% 
sandstone 3% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  & ROUNDNESS: blades and rollers,  angular 

REMARKS : sample of gravel lens 
minor  calcareous c o a t i n g s  



240-8 

LABORATORY  ANALYSIS 

SOURCE NO. 2 40 

P I T  NO.  240-2 

EXPOSURE : road cut 

CLAY SILT SAND 1 GRAVEL 
FINE I MEDIUM I CRSE 1 FINE I COARSE 

M A I N  FRACTION P A R T I C L E   S H A P E  & ROUNDNESS: 

REMARKS : sample from sand lens 

2 

M A T E R I A L   T Y P E :  

GEM I S I S (LANDFORM) : 

P E T R O G R A P H I C   A N A L Y S I S :  

GRAIN SIZE-MILLIMETRES 

sand, t r a c e  o f  s i l t  

esker 

sample not analysed 



240-  1 0 

LABORATORY  ANALYSIS 

SOURCE NO. 2 40 

P I T  NO. 240-4 

EXPOSURE : e x i s t i n g   b o r r o w   a r e a  

SAND I G R A V E L  
CLAY FINE 1 MEDIUM I CRSE I FINE I COARSE SILT 

SIEVE SIZES 

24% 
G r a v e l :  .............. 

62% 
Sand: ................ 

.... 

.... 
14% 

S i l t  and C l a y :  ............ 

GRAIN SIZE - MlLLlMETRES 

M A T E R I A L  TYPE: g rave l ly   sand ,  some s i l t ,  cobbles and boulders 

GEN I S I S (LANDFORM) : esker 

P E T R O G R A P H I C   A N A L Y S I S :  

q u a r t z i t e  66% 
g r a n o d i o r i t e  12% 
s l a t e  8% 
sandstone 4% 

M A I N   F R A C T I O N   P A R T I C L E  SHAPE & ROUNDNESS: 

REMARKS : abundant  calcareous  coat ings 

gneiss 4% 
d i o r i t e  3% 
s c h i s t  3% 

spheroids  and  blades,  subangular 



LABORATORY A N A L Y S I S  

SOURCE NO.  240 

P I T  NO. 240-2 

EXPOSURE : road  cu t  

CLAY SILT SAND GRAVEL 
FINE I MEDIUM I CRSE I FINE I COARSE: 

100 

90 

80 
29% 

, ,  

Gravel : .......................... ,.: 

69% .................... * . . . . . . . .  

2% 
and C lay :  . . . . . . . . . . . . . . . . .  

" t ' 

"' 

20 

10 

0 
.o( 

I I , , , , , I , 

GRAIN SIZE - MlLLlMETRES 

M A T E R I A L  TYPE: g r a v e l l y  sand, t r a c e  o f  s i  I t  

GEN I S I S (LANDFORM) : esker 

P E T R O G R A P H I C   A N A L Y S I S :  g r a n o d i o r i t e  70% 
q u a r t z i t e  23% 
r h y o l  i t e  4% 
s l a t e  3% 

blades  and  spheroids,  subangular MAIN F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: 

REMARKS : sample  f rom  road  cut   tabus 



240-1 1 

LABORATORY  ANALYSIS 

SOURCE NO. 240 

P I T  NO. 240-5 

EXPOSURE : e x i s t i n g   b o r r o w   a r e a  

SAND I GRAVEL CLAY FINE I MEDIUM I CRSE I FINE I COARSE S I L T  

M A T E R I A L   T Y P E :  

GEN I S I S (LANDFORM) : 

PETROGRAPHIC A N A L Y S I S :  

GRAIN SIZE - MlLLlMETRES 

gravel   and  sand,   t race o f  s i l t ,  abundant  cobbles 

esker 

q u a r t z i t e  49% 
g ranod i or  i t e  26% 
d i o r i t e  18% 
s l a t e  5% 
s c h i s t  2% 

MAIN F R A C T I O N   P A R T I C L E   S H A P E  6 ROUNDNESS: blades  and ro l  l e rs ,   subangular  

REMARKS : 



240-1 2 

SOURCE  NO. 240 

P I T  NO. 

EXPOSURE : 

240-3 

hand dug t e s t   p i t  

M A T E R I A L   T Y P E :  c layey  s i l t  w i t h  organics 

GENES I S (LANDFORM) : EC 

REMARKS : 

SOURCE  NO. 

P I T  NO. 

p i t  dug i n  low area between  eskers 

240 

240-6 

EXPOSURE: hand dug t e s t   p i t   a l o n g   r o a d  

M A T E R I A L   T Y P E :  g r a v e l l y  sand w i t h  organ ics  

GENES I S  (LANDFORM) : E C  

REMARKS : road  t raverses  top o f  esker 



240-1 3 

SOURCE NO. 240 

P I T  NO. 240-7 

EXPOSURE : road  cu t  

M A T E R I A L   T Y P E :  medium to  coarse  sand,  t race of g r a v e l  

GENES IS (LANDFORM) : EC 

REMARKS : 

SOURCE NO. 

P I T  NO. 

240 

240-C 

EXPOSURE : road  cu t  

M A T E R I A L  TYPE: medium t o   c o a r s e  sand, t r a c e  of g r a v e l  

GENES I S (LANDFORM) : EC 

REMARKS : 



240-1 4 

SOURCE : 2 4 0  

LANDFORM  AND  LOCATION: ESKER  COMPLEX 

PARAMETER - ENVIRONMENTAL  CONCERN 

GEOTERRAIN:   POTENTIAL  FOR EROSION 

V E G E T A T I O N :  

TERRESTRIAL   FAUNA:  

A Q U A T I C   F A U N A :  

SURFACE  WATER: 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

GENERAL  HABITAT 

NO INVOLVEMENT 

NO IMPACT 

LAND  STATUS  AND U S E :  GAME SANCTUARY 
INDUSTRIAL USE (ABANDONED PIPELINE) 
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
RECREATION  POTENTIAL  

HERITAGE  RESOURCES: NO INVOLVEMENT 

E V A L U A T I O N  

0 

2 

2 

0 

0 

3 

0 

S P E C I A L   I N T E R E S T :  ATTRACTIVE  LANDFORM 3 



36-0260 

SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCATION 

MATER I AL 

ESTIMATED VOLUME 

AIRPHGTO NOS. 

DETAILED SOURCE ASSESSMENT SHEET 

250 

none 

KC ad jacent   to   Source Number 240 

g r a v e l l y   f i n e  sand t o  sandy s i l t ,   t r a c e   o f   g r a v e l  

1 000 000 m based  on 8% o f   m a t e r i a l   b e i n g   c o a r s e  
g ranu la r  

3 

H I G H  LEVEL A11521-417 

LOW LEVEL A24 177- 106 

250-1 

DETAILED ASSESSMENT 

ENV I RONMENT 

Phys i ca 1 

Source No. 250  has  been  designated  geomorphological ly as a kame complex. 

I t  i s  a re la t i ve l y   l a rge   undu la t i ng   a rea   wh ich   p robab ly   deve loped   as  a 

s e r i e s   o f   s m a l l   d e l t a s   o r   f a n s   b u i l t   o u t w a r d   f r o m  a s t a g n a n t   i c e   f r o n t .  

The e x i s t i n g   o u t l i n e  o f  the   sou rce   a rea   i s  a r e s u l t   o f   p o s t - g l a c i a l  

erosion by  the Takhanne R i v e r   t o   t h e   n o r t h  and the  shape o f   t h e   a n c i e n t  

i c e   f r o n t   t o   t h e   s o u t h .   E x c e p t   f o r   s c a t t e r e d   l o c a l   d e p r e s s i o n s   t h e  

s o u r c e   i s   w e l l   d r a i n e d .  An unmaintained  gravel   road, as w e l l  as  the 

Haines Road, an  abandoned p i p e l i n e   r i g h t - o f - w a y  and  a te lephone   l i ne ,  

cross  the  source.  



36-0260 250-2 

B i o t i c  

Both   the   t ree ,   unders to ry   spec ies  and t h e   w i l d l i f e   u t i l i z a t i o n   i n   t h e  

sou rce   a rea   a re   s im i l a r  t o  those  in   Source No. 2 4 0 .  

Recreat ion 

Most o f  t h e   s o u r c e   a r e a   l i e s   w i t h i n   t h e   K l u a n e  Game Sancturary .  The 

g e n e r a l   r e l i e f   a f f o r d s   s c e n i c   v i e w s   t o   t h e   n o r t h .  

GRANULAR RESOURCES 

The g r a n u l a r   m a t e r i a l   i n   t h i s   d e p o s i t  was o b s e r v e d   i n   f i v e   t e s t   p i t s ,  and 

c o n s i s t e d  of g r a v e l l y   f i n e  sand t o  sandy s i l t   w i t h  traces o f   g r a v e l .  The 

n o r t h  end o f   t h e   s o u r c e   c o n t a i n e d   t h e   f i n e r   g r a i n e d   m a t e r i a l s   ( s a n d y   s i l t )  

w h i l e   t h e   s o u t h  end c l o s e   t o   t h e   e s k e r s   c o n t a i n e d   t h e   g r a v e l l y   s a n d s .  No 

samples  were  taken.  Because o f  t h e   g e n e t i c   r e l a t i o n s h i p  o f  the  source t o  the  

eskers,  however, i t  can be assumed t h a t   t h e   p e t r o l o g y  o f  the  sands  and  gravels 

i s   t h e  same as  Source No. 240.  Volume es t ima tes  f o r  t h i s   s o u r c e   a r e   v e r y  

approximate.  An average  mineable  th ickness o f  12 m was used   ove r   t he   en t i re  

a r e a   w i t h  8% o f  t h e   m a t e r i a l  assumed t o  be coarse   g ranu lar .   Overburden  th ick -  

ness  averages  0.15 m. 

Access t o   t h e   a r e a   i s   e x c e l l e n t .  The Haines Road cu ts   ac ross   t he   no r theas t  

c o r n e r   o f   t h e   s o u r c e  and runs   ad jacen t   t o   t he   sou theas t   marg in .  

DEVELOPMENT 

Source No. 250 may be u t i l i z e d   f o r   g e n e r a l  f i l l .  I s o l a t e d   a r e a s   w i t h   b e t t e r  

g r a d e   g r a n u l a r   m a t e r i a l s  may be p resen t   bu t  i t  i s   n o t   e x p e c t e d   t h a t   t h e i r  

l i m i t e d  volumes  would j u s t i f y   t h e  expense o f  development. 



Source No. 250 Airphoto No. A24177-106 



250-4 

SOURCE NO. 250 

P I T  NO. 

EXPOSURE : 

250- 1 

hand  dug t e s t  p i t   a l o n g  access  road 

M A T E R I A L   T Y P E :  grave l  l y  f i n e  sand 

GENES 1s (LANDFORM) : KC 

REMARKS : 

SOURCE NO. 250 

P I T  NO. 250-2 

EXPOSURE : hand dug p i t   a d j a c e n t  to p i p e l i n e   r i g h t - o f - w a y  

M A T E R I A L   T Y P E :  g r a v e l l y  fine sand 

GENES IS (LANDFORM) : KC 

REMARKS : 



250-5 

SOURCE NO. 250 

P I T  NO. 250-3 

EXPOSURE : access road cut  

M A T E R I A L  T Y P E :  f i n e  to medium sand, t r a c e  o f  g r a v e l  

GENES IS (LANDFORM) : KC 

REMARKS : 

SOURCE NO. 250 

P I T  NO. 250-4 

EXPOSURE : road  cut 

M A T E R I A L  TYPE:  sandy s i l t ,  t r a c e  o f  g r a v e l  

GENES IS (LANDFORM) : KC 

REMARKS : 



250-6 

SOURCE  NO. 250 

P I T  NO. 250-5 

EXPOSURE : access  road  cut  

M A T E R I A L  TYPE: s a n d y  s i l t  w i t h  t r a c e  o f  g rave l  

GENES I S (LANDFORM) : KC 

REMARKS : 

SOURCE NO. 250 

P I T  NO. 250-6 

EXPOSURE: road  cu t   a long  Ha ines  R o a d  

M A T E R I A L  TYPE: f i n e  sandy s i l t  

GENES I S (LANDFORM) : KC 

REMARKS : 



260-1 
36-0260 

SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCATION 

MATER I AL 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

DETAILED ASSESSMENT 

DETAILED SOURCE ASSESSMENT SHEET 

260 

260-4 
260-5 

AMP a long Takhanne R i v e r   a t   k i l o m e t r e   p o s t  HR165 

f i n e   s i  1 t y  and o v e r l y i n g   c o a r s e  sand g rave l  

150 000 m 3 ( h i g h l y   s p e c u l a t i v e )  

H I G H  LEVEL A11521-363 

LOW LEVEL A241 77-1 04 

ENVIRONMENTAL 

Phys i ca 1 

Source No. 260 i s  made up o f   a c t i v e  meander p l a i n   d e p o s i t s   i n   t h e  

Takhanne R i v e r   v a l l e y .   A c t i v e  meander p l a i n   t e r r a i n   i n c l u d e s   b o t h  

t h e   a c t i v e  and i n a c t i v e   p o r t i o n s   o f   t h e   f l o o d   p l a i n  o f  meandering 

streams. 

The depos i t   ex tends   app rox ima te l y  1 100 m west  from  the  Haines Road 

b r i d g e  and for a   d i s t a n c e   o f  2 km eastward up t h e   v a l l e y  o f  the  Takhanne 

R ive r .  The su r face  of t h e   d e p o s i t   e x i s t s   a t   h e i g h t s   o f  1.5 t o  3 m above 

r i v e r   l e v e l ,  i s  r e l a t i v e l y   f l a t   b u t   w e l l   d r a i n e d .  



260-2 
36-0260 

The Haines Road a5 we l l   as   t he  abandoned p i p e l i n e   r i g h t - o f - w a y   t r a v e r s e  

the  source.  A s m a l l   c a m p s i t e / p i c n i c   s i t e  and a ne twork   o f   g rave l   roads  

l e a d i n g   t o  a nearby   water fa l l   a re   loca ted   on   the   wes t   s ide  o f  the  road.  

B i o t i c  

V e g e t a t i o n   i s  composed o f   s c a t t e r e d   s p r u c e  and  balsam  poplar  wi th  shrub 

w i l l o w ,   b i r c h  and r e d   o s i e r  dogwood. The s u r r o u n d i n g   v a l l e y   s i d e s   a r e  

th ick ly   covered  wi th   spruce  aspen  and  ba lsam  poplar ,   w i th   spruce  dominant  

on   nor th - fac ing   s lopes .  The e n t i r e  Takhanne v a l l e y  i s  r e p o r t e d   t o  be 

h i g h - v a l u e   g r i z z l y   b e a r   h a b i t a t .  Moose s i g n  was o b s e r v e d   a t   t h e   s i t e ,  

and t h e r e   i s  some s m a l l   p o t e n t i a l   f o r   w a t e r f o w l   u s e .  A t  the  highway 

b r i d g e   t h e  Takhanne R i v e r   i s  20 t o  30 m wide and f lows  th rough a sha l l ow  

r i f f l e  0.15 t o  0.45 m deep. The water  was v e r y   c l e a r   d u r i n g   f i e l d  

su rveys .   F i l amen tous   a lgae   cove red   t he   r i ve r   bo t tom  cobb les   i n  some 

areas.  The r i v e r ,  a pa r t   o f   t he   Ta tshensh in i -A l sek   sys tem,   suppor t s  

t r o u t  and g r a y l i n g ,   w i t h  salmon occu r r i ng   be low  the   f a l l s   downs t ream  f rom 

the  h ighway  cross ing.  

Recreat ion 

West o f  the  Haines Road the  source i.s w i th in   t he   K luane  Game Sanctuary.  

A t e r r i t o r i a l   c a m p / p i c n i c   s i t e   i s   l o c a t e d   n e x t   t o   t h e   H a i n e s  Road b r i d g e .  

Eas t   o f   t he   h ighway ,   hun t ing  and t r a p p i n g   a r e   p e r m i t t e d .   S p o r t   f i s h i n g  

i s   a c t i v e   i n   t h e   a r e a .  The r i v e r   v a l l e y  and f a l l s   a r e   s c e n i c  and p r o v i d e  

m o d e r a t e   t o u r i s t   i n t e r e s t .  

GRANULAR RESOURCES 

T e s t   p i t s   e x c a v a t e d  on the   source   a rea   ind ica te   tha t ,   except   immedia te ly  

a d j a c e n t   t o   t h e   r i v e r ,   t h e   s t r a t i g r a p h y   c o n s i s t s  o f  f i n e   s i l t y  sand o v e r l y i n g  

coarse  sand  and  gravel. The th i ckness  o f  t h e   f i n e  sand layer  ranges  f rom 0.3 

m t o   i n  excess o f  1 .3  m. A p e t r o g r a p h i c   a n a l y s i s  was performed  on a sample 

taken  f rom a p o i n t   b a r   d e p o s i t ,  1 m above r i v e r   l e v e l .  The rock  types  appear 

I 
I 
8 
8 
1 
I 
I 
8 
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t o  be s i m i l a r  t o  bedrock  exposures mapped ups t ream  f rom  the   s i te .  Grano- 

d i o r i t e   i s   t h e   m a i n   c o n s t i t u e n t   w i t h   q u a r t z i t e  as the  major   accessory.   Traces 

of d i o r i t e ,   s y e n i t e  and s l a t e  were a l s o   n o t e d .  All o f  these   rock   t ypes   a re  

r e l a t i v e l y   h a r d  and are  subangular t o  subrounded.  Organic  overburden was 

absen t   i n  most p laces.   Tota l   recoverable  vo lumes o f  c o a r s e   g r a n u l a r   m a t e r i a l  

a r e  based  on  the  assumption  that 1.0 m of granu la r   ma te r ia l   wou ld  be a v a i l a b l e  

above  the   water   tab le   over  25% o f  the  AMP a r e a   w i t h i n  k km o f  the  highway. 

Road access t o  the  source i s  e x c e l l e n t .  A number o f  gravel   roads  a l - ready 

ex is t   th roughout   the   source   a rea .  

DEVELOPMENT 

A l t h o u g h   t h i s   d e p o s i t   c o n t a i n s  5ome coz rse   g rave l l y   ma te r ia l   wh ich   wou ld  be 

s u i t a b l e  a5 concrete  aggregate,   negat ive f a c t o r s  such  as t h e  present  land-use 

( c a m p i n g ,   p i c n i c i n g )   a r e   l i m i t i n g   f a c t o r s .  The p o t e n t i a l   i m p a c t  o f  development 

on f i s h e r y   r e s o u r c e s  and t h e   p r o x i m i t y  o f  a l t e r n a t e   g r a n u l a r   r e s o u r c e s   i n   S o u r c e  

No. 240 make development o f  t h i s   s o u r c e   u n d e s i r a b l e   a t   t h e   p r e s e n t  t ime,  



Source No. 260 Ai rphoto No. A24177-104 
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LABORATORY  ANALYSIS 

SOURCE NO. 260 

P I T  NO. 260- 4 

EXPOSURE : hand excavated test pit 

I SAND I GRAVEL CLAY SILT FINE I MEDIUM I CRSE I FINE . I COARSE 

66% 

32% 

2% 

................... 

................... 
Clay: ............ 

. I , , , . , . 

. . . . . . . . . . . . .  

. ,  , ., . 

I .  . . . . . . . . . . . . . . .  

M A T E R I A L  TYPE: 

GEN I S I S (LANDFORM) : 

PETROGRAPHIC A N A L Y S I S :  

GRAIN SIZE - MILL1 METRES 

gravel  and sand,  trace of silt 

active  meander plain (Takhanne R . )  

granodiorite 62% 
quartzite 28% 
diorite 6% 
syeni te 3% 
slate 1 %  

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: blades and rollers,  subangular to 

REMARKS : 
subrounded 
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LABORATORY  ANALYSIS 

SOURCE NO. 260 

P I T  NO. 260-5 

EXPOSURE : hand  excavated test p i t  

CLAY SILT SAND I GRAVEL 
FINE I MEDIUM 1 CRSE I FINE I COARSE 

M A T E R I A L   T Y P E :  

GEN 1 S I S (LANDFORM) : 

PETROGRAPHIC A N A L Y S I S :  

GRAIN SIZE - MILL1 METRES 

s i  1 ty sand, t r a c e  of gravel 

a c t i v e  meander p l a i n  (Takhanne R . )  

sample not   ana lysed 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  G ROUNDNESS: 

REMARKS : 
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SOURCE NO. 260 

P I T  NO. 260- 1 

EXPOSURE : hand dug t e s t  p i  t 

M A T E R I A L   T Y P E :  f i n e  sand 

GENES I S  (LANDFORM) : AMP 

REMARKS : low t h i c k  v e g e t a t i o n  

SOURCE N O .  

P I T  NO. 

EXPOSURE : 

M A T E R I A L   T Y P E :  

260 

ZGC-2 

r i v e r  bank 

medium sand o v e r l y i n g  coarse grave l  

GENES I S  (LANDFORM) : AMP 

REMARKS 



SOURCE NO. 260 

P I T  NO. 260-3 

EXPOSURE : r i v e r  bank  exposure 

M A T E R I A L   T Y P E :  v e r y  f i n e  sand  and some s i l t  

GENES IS (LANDFORM) : AMP 

REMARKS : sand i s   u n i f o r m  and  micaceous 

SOURCE NO. 

P I T  N O .  

EXPOSURE: 

M A T E R I A L  TYPE:  

GENES I S (LANDFORM) : 

REMARKS: 

260 

260-6 

hand  dug t e s t   p i t   a d j a c e n t  t o  p a r k i n g  l o t  

clayey s i l t  

AMP 

260-8 



SOURCE: 

LANDFORM  AND  LOCAT  ION : 

PARAMETER 

GEOTERRAIN:  

VEGETAT  ION : 

TERRESTRIAL   FAUNA:  

AQUATIC  FAUNA:  

SURFACE  WATER: 

LAND  STATUS  AND  USE: 

HERITAGE  RESOURCES: 

S P E C I A L   I N T E R E S T :  

2 6 0  

A C T I V E  MEANDER PLAIN ,   TAKHANNE  R IVER 

ENVIRONMENTAL  CONCERN 

P O T E N T I A L  FOR EROSION 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y  BEAR  HABITAT 
WATERFOWL H A B I T A T  

TROUT I N  TAKHANNE  RIVER 
SALMON I N  TAKHANNE  DOWNSTREAM FROM 
S I T E  

P O T E N T I A L  FOR SLUMPING,  EROSION, 
S I L T A T I O N  AND A L T E R A T I O N  OF 
E X I S T I N G   D R A I N A G E   P A T T E R N S  

GAME SANCTUARY  (WEST OF H A I N E S  ROAD) 
YTG C A M P S I T E / P I C N I C   S I T E  
I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
HUNTING/TRAPPING  AREA 
O U T F I T T E R / G U I D I N G  
SPORT F I S H I N G  

NO INVOLVEMENT 

F A L L S  DOWNSTREAM  FROM S I T E  

260-9 

E V A L U A T I O N  

3 

3 

4 

5 

3 

4 

0 
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DETAILED SOURCE ASSESSMENT SHEET 

SOURCE NO. 270 

SAMPLE N O S .  270-8 
270-9 

LANDFORM AND LOCATION T a long   eas t   s ide   o f   B lanchard  and Tatshensh in i  
R ivers   ex tend ing  from k i l o m e t r e   p o s t  HR151  to  

MATER I AL 

ESTIMATED VOLUME 

h i g h l y   v a r i a b l e ,   i n c l u d e s   g r a v e l ,  sand  and s i l t  

no t   es t ima ted  

AIRPHOTO NOS. 

DETAILED ASSESSMENT 

H I G H  LEVEL A11524-287 

LOW LEVEL A24177-118 

ENVIRONMENT 

Phys i ca 1 

Source No. 270 i s  a l o n g   d r i f t   c o v e r e d   t e r r a c e   b o r d e r e d   o n   t h e   w e s t  by 

the   B lanchard  and Ta tshensh in i   R i ve r   va l l eys  and  on  the  east  by  the 

bedrock  s lopes and a s s o c i a t e d   a l l u v i a l   c o n e s  of the  Boundary  Ranges. 

Most of the  Haines Road alignment  between  the  B.C./Yukon  boundary and 

Takhanne River   is   founded  on  Source No. 270  sediments. 

B i o t i c  

I n   g e n e r a l   t h e   f o r e s t   v e g e t a t i o n   c o n s i s t s   o f   w h i t e   s p r u c e ,   t r e m b l i n g  

aspen  and  balsam  poplar.   Nat ive  grasses  include  wheat  grass and 

rough   fescue .   Observa t i ons   a t   spec i f i c   s i t es   were  not made 'dur ing  

f i e l d   s u r v e y s .  



36-0260 270-2 

G R A N U L A R  RESOURCES 

H i g h l y   v a r i a b l e   g r a v e l ,  sand  and s i l t   d e p o s i t s   w e r e   o b s e r v e d   d u r i n g  the 

i n v e s t i g a t i o n   o f   t h i s   d e p o s i t .  Most o f  t h e   m a t e r i a l   c o n t a i n s   s i g n i f i c a n t  

s i l t   s i z e s ,  however,  and  therefore i s   o n l y   s u i t a b l e  as genera l  f i l l .  Grano- 

d i o r i t e  and quar t z i t e   a re   t he   ma in   rock   t ypes .  

DEVELOPMENT 

Development o f  g ranu lar   resources   a re   no t  recommended on a l a r g e   s c a l e .  

Sand d e p o s i t s   w i t h   l o w   s i l t   c o n t e n t s  may be  used as b l e n d i n g   m a t e r i a l ,  and 

some of  the e x i s t i n g   b o r r o w   p i t s  may c o n t i n u e   t o   p r o v i d e   g e n e r a l  f i l l on a 

cont ro l led   bas is .   Procedures   shou ld  be i n i t i a t e d   t o   p r e v e n t   i n d i s c r i m i n a n t  

borrow p i t  development  immediately  adjacent to  the  Haines Road, o r  i n  s p e c i f i c  

areas  where  seasonal  erosion may be  a problem. 
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Source Nos. 110, 120 and 270 A i  rphoto No. A241  77-122 



Source Nos. 150 and 270 A i r p h o t o  No. A24177-118 
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LABORATORY  ANALYSIS 

SOURCE NO.  270 

P I T  NO. 270-8 

EXPOSURE: abandoned  borrow p i t  

SAND I GRAVEL CLAY SILT FINE 1 MEDIUM I CRSE 1 FINE I COARSE 

GRAIN SIZE-MILLIMETRES 

M A T E R I A L  TYPE: f i n e  to medium sand, some s i l t ,  t r a c e  o f  g r a v e l  

GEN I S I S (LANDFORM) : g l a c i o f l u v i a l   t e r r a c e  

P E T R O G R A P H I C   A N A L Y S I S :  g r a n o d i o r i t e  82% 
q u a r t z i t e  12% 
q reens  tone 4% 
sandstone 2% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: s p h e r o i d a l ,   a n g u l a r  

REMARKS : 
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LABORATORY  ANALYSIS 

SOURCE NO. 2 70 

P I T  NO. 270-9 

EXPOSURE : abandoned  borrow p i t  

CLAY S I L T  1 SAND I GRAVEL 
FINE I MEDIUM I CRSE I FINE I COARSE 

0 . : : I  I .  I 1 ; , .  , ,  I :  I ,  
I 

I :  

. m 5  ,001 002 ,005 01 02 05 1 .2 .5 1 2 5 10 2 
. . I .  . . :.. . .  , I  , . , . I ,  

GRAIN SIZE-MILLIMETRES 

M A T E R I A L   T Y P E :  

GEM I S I S (LANDFORM) : 

medium t o   f i n e  sand,   t race of grave l  and s i l t ,  cobbles & 
boulders 

g l a c i o f l u v i a l   t e r r a c e  

P E T R O G R A P H I C   A N A L Y S I S :  g r a n o d i o r i t e  h 3 X  
q u a r t z i t e  35% 
s c h i s t  10% 
s l a t e  10% 
d i o r i t e  5% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: spheroids,  some b lades ,   angular  

REMARKS : 
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SOURCE NO. 270 

P I T  NO. 270- 1 

- EXPOSURE : hand dug t e s t   p i  t 

MATER I AL. 1 Y F E  : o rgan ics  (0-0.1 m) clayey s i  I t  w i t h  some cobbles 

GENES IS (LANDFORM) : T 

REMARKS : 270-1 on lower t e r r a c e   t h a n  r o a d ,  very  s teep  access and 

dense v e g e t a t i o n  

SOURCE NO. 270 

P I T  NO. 270-2 

EXPOSURE: sur face  exposure 

MATERIAL T Y P E :  grave 1 

GENES I s (LANDFORM) : T 

REMARKS : s u r f a c e   i n d i c a t i o n s   s u g g e s t   t h a t   t h i s  i s  a remnant o f  

an o l d  s t o c k p i l e  
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SOURCE  NO. 270 

P I T  NO. 

EXPOSURE : 

270-3 

road cut 

M A T E R I A L   T Y P E :  clayey s i l t ,  some boulders 

GENES I S (LANDFORM) : T 

REMARKS : 

SOURCE NO. 270 

P I T  NO. 270-4 

EXPOSURE : 5 m vertical  exposure along gully 

M A T E R I A L   T Y P E :  sandy coarse  gravel, some s i l t ,  cobbles and boulders 

GENES I S (LANDFORM) : T 

REMARKS : 



SOURCE NO. 

270-9 

P I T  NO. 

EXPOSURE : 
I 

M A T E R I A L  TYPE: - 

270-5 

road cut 

clayey s i l t  

GENES 1s (LANDFORM) : T .- 

RENARKS : -" 

SOURCE NO. 

P I T  NO. 

EXPOSURE : .." 

MATER I A L  TYPE : 

GENES I S (LANDFORM) : 

REMARKS : 
""1- 

2 70 

2 70 -6 

hand  dug t e s t   p i t  a long abandoned t r a i  1 

fine t o  medium sand w i t h  t r a c e  of s i l t  

T 



SOURCE NO. 

P I T  NO. 

EXPOSURE : 

M A T E R I A L  TYPE: 

270 

270-7 

road c u t  

f i n e   t o  medium sand w i t h  some s i l t  and  gravel  

GENES  I S (LANDFORM) : T 

REMARKS : 

SOURCE N O ,  
" 

P I T  NO. 

EXPOSURE: 

M A T E R I A L  TYPE: 

GENES I S  (LANDFORM) : T 

REMARKS : 

270 

270- 10 

road c u t  6 m h igh  

s i l t y  sand, t r a c e  o f  g r a v e l  
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SOURCE NO. 

280-1 

DETAILED SOURCE ASSESSMENT SHEET 

28 0 

SAMPLE NOS.  280-3 

LANDFORM AND LOCATl ON T ( t e r r a c e  depos i t s )  between  mountain slopes and 
K lukshu   R ive r   va l l ey   f rom Takhanne R ive r   t o   app rox -  
i m a t e l y  k i  lomet re   pos t  HR175 

MATER I AL g r a v e l l y ,  sandy s i  1 t 

ESTIMATED VOLUME no t   app l   i cab le  

AIRPHOTO NOS.  H I G H  LEVEL AH521-363 and  A11523-210 

LOW LEVEL A24177-88 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i ca 1 

Source No. 280 i s  a broad, d r i f t  covered  te r race ,   be l ieved t o  be bedrock 

c o n t r o l l e d ,   w h i c h   l i e s  between the  mountain  s lopes  and  the  Klukshu  River 

v a l l e y ,  and extends  f rom  the Takhanne R ive r  t o  a p p r o x i m a t e l y   k i l o m e t r e  

pos t  HR175.  S t e l l a  and P r i n g l e  Lakes  occupy  two  low  areas  within  the 

source. Numerous d r i f t   r i d g e s  segment t h e   t e r r a c e   d e p o s i t s .  The Haines 

Road c r o s s e s   t h e   t e r r a c e  and severa l  abandoned, low q u a l i t y   b o r r o w   p i t s  

have  been  excavatzd i n   t he   sou rce .  



36-0260 
280-2 

B i o t i c  

Vege ta t i on   cons i s t s  o f  s p r u c e   w i t h  some aspen. The unders to ry   con ta ins  

w i l l o w s  and s h r u b   b i r c h   w i t h  empetrum  and  Labrador  tea  forming  the 

ground  cover. Moose, g r i z z l y  bear  and  beaver u t i l i z e   t h e   a r e a .   A q u a t i c  

fauna  are o f  c o n c e r n   o n l y   i n   S t e l l a  LaKe. P r i n g l e  Lake does not   suppor t  

f i s h  popu la t i ons .  

Recreat ion 

East  o f  the  Haines Road t h e   s o u r c e   i s   w i t h i n  a r e g i s t e r e d   o u t f i t t e r /  

g u i d i n g  and t rapp ing   a rea .  West o f   t h e   r o a d   t h e   s o u r c e   i s   w i t h i n  t h e  

Kluane Game Sanctuary.  

GRANULAR RESOURCES 

A v a r i e t y  o f  s o i l   t y p e s  were  encountered i n   t h e   d r i f t   c o v e r   r a n g i n g   f r o m  

g r a v e l l y   s i l t  t o  g r a v e l l y ,   s i l t y  sand. 

DEVELOPMENT 

Source No. 280 

of the g r a n u l a r  

a reas  may conta 

i s  n o t  recommended f o r  development  because o f  t h e   p o o r   q u a l i t y  

resources. The s i l t   c o n t e n t  of t h e   d e p o s i t s  i s  h igh .   Loca l  

i n   m a t e r i a l   s u i t a b l e  as  general  f i l l .  



E 
I 

I Source Nos. 280 and 290 A i r p h o t o  No. A24177-97 I 



Source No. 280 A i r p h o t o  No. A24177-88 
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Source Nos. 280 a n d  290 A i r p h o t o  No. A24177-70 
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280-7 

SOURCE NO. 280 

P I T  NO. 

EXPOSURE : 

220- 1 

borrow p i t  

M A T E R I A L  T Y P E :  gravelly sandy si1 t 

GENES I S  (LANDFORM) : T 

REMARKS : terrace is a p p a r e n t l y  bedrock  controlled 

SOURCE N O .  280 

P I T  NO. 230-2 

EXPOSURE : road cut 

M A T E R I A L  T Y P E :  gravel l y  sandy si 1 t 

GENES I s (LANDFORM) : T 

REMARKS: 



SOURCE NO. 280 

P I T  NO. 

EXPOSURE; 

M A T E R I A L   T Y P E :  

280-4 

abandoned p i t  along  secondary  access  road 

GENES IS (LANDFORM) : T 

REMARKS: 

SOURCE NO. 

P I T  NO. 

EXPOSURE: 

M A T E R I A L  TYPE:  

GENES I S  (LANDFORM) : 

REMARKS : 

silty some gravel  

L 
280-8 

I 
8 
I 



36-0260 

SOURCE NO. 

SAMPLE NOS. 

LANDFORM AND LOCAT IO1 v 

MATER I AL 

290-1 

DETAILED SOURCE ASSESSMENT SHEET 

290 

290-2 
290-3 

DR complex  on  ter race  between  Takhanne  River   va l ley 
and k i l o m e t r e  post  H R 1 7 5  

g r a v e l   l y ,  sandy s i  1 t 

ESTIMATED VOLUME 

AIRPHOTO NOS. 

no t   es t ima ted  

HIGH LEVEL A1 1521-363 and A1 1523-210 

LOW LEVEL A24177-88 t o  97 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i ca 1 

Source No. 290 i s  comprised o f  n ine   no r th -sou th   t rend ing ,   bed rock  

c o n t r o l l e d ,   d r i f t   r i d g e s  o f  var iab le  s ize.   Bedrock  outcrops  were  noted 

i n  t h e   v i c i n i t y  o f  k i l o m e t r e   p o s t  H R 1 6 9 .  The Haines Road, te lephone 

c u t   l i n e  and  abandoned p i p e l i n e   r i g h t - o f - w a y   t r a v e r s e  some o f  t h e   l a r g e r  

r i d g e s  i n  t h e   c e n t r e  o f  t h e   v a l l e y .  

B i o t i c  

The dominant   t ree   spec ies   on   the   r idges   i s   spruce.  An unders to ry  o f  w i l l o w  

and  shrub  b i rch and a ground  cover o f  empetrum  and Labrador   t ea   i s   cha rac te r -  

i s t i c  of the   a rea .   There   a re   no   aquat ic   concerns   assoc ia ted   w i th   the   a rea .  

Moose s i g n  was p l e n t i f u l  and g r i z z l y   a r e   r e p o r t e d  to use  the  area.  



36-0260 290-2 

Rec rea t i o n  

Drift r i dges   eas t  o f  the  Haines Road a r e   w i t h i n  a r e g i s t e r e d   o u t f i t t e r /  

g u i d i n g  and t rapp ing   a rea ,  West o f  t h e   r o a d   t h e   r i d g e s   a r e   w i t h i n  

the  Kluane Game Sanctuary.  The source  has l i t t l e   r e c r e a t i o n a l   p o t e n t i a l .  

GRANULAR RESOURCES 

G r a n u l a r   m a t e r i a l s   a r e   r e l a t i v e l y   s c a r c e   i n   t h e   s o u r c e   a r e a .  I n  many p laces 

weathered  slate  bedrock  has been excavated. The d r i f t   r i d g e s   c o n s i s t   m a i n l y  

o f  s i l t y   mater ia l   over ly ing   weathered  bedrock .   Su lphate   soundness   tes ts  

showed a l o s s  o f  9.4% o n   t h e   f i n e  fraction and 4.3% o n   t h e   c o a r s e   f r a c t i o n  

a f t e r   f i v e   c y c l e s .  

DEVELOPMENT 

Source No. 290 i s  n o t  recommended for  development.   Bedrock  quarr ies may 

p r o v i d e   m a t e r i a l   w h i c h   i s   s u i t a b l e   a s   g e n e r a l  f i l l  i n  embankments, bu t  i t  i s  

doubtful   whether  the  weathered  s late  would  perform  adequately as a roadbed 

m a t e r i a l  when s u b j e c t e d   t o   i n t e n s e   a b r a s i o n   o v e r   l o n g   p e r i o d s .  



I Source Nos. 280 and 290 A i  rphoto No. A24177-97 I 



Source No. 290 Airphoto No. A24177-94 
A 



Source Nos. 280 and 290 Airphoto No. A24177-70 
r 

8 



290-6 

LABORATORY  ANALYSIS 

SOURCE NO. 290 

P I T  NO.  290-2 

EXPOSURE: abandoned  borrow p i t  i n  weathered  bedrock 

CLAY SILT SAND I GRAVEL I FINE 1 MEDIUM I CRSE I FINE 1 COARSE 
"- 

78% 
80 .. G rave l :  . . ................. , 

M A T E R I A L  TYPE: 

GEN I S I S (LANDFORM) : 

P E T R O G R A P H I C   A N A L Y S I S :  

GRAIN SIZE-MILLIMETRES 

I . ,  
. , .  

10 20 50 

g r a v e l ,  some sand, t r a c e  o f  s i l t   s i z e d   p a r t i c l e s  

bed rock   con t ro l  l e d  d r i f t   r i d g e  

s l a t e  98% 
q u a r t z i  t e  2% 

M A I N   F R A C T I O N   P A R T I C L E  SHAPE 6 ROUNDNESS: blades,   angular  

REMARKS: su lphate   soundness   loss   a f te r  5 cycles: coarse 43% fine 9 . 4 %  



t 
I 
I 
1 
I 

290-7 

LABORATORY  ANALYSIS 

SOURCE  NO. 290 

P I T  NO. 290-3 

EXPOSURE : b o r r o w  p i t  stockpile 

SIEVE SIZES 200 100 60 4 
100 1 

90 , ,  

80 

20 ' " 

10 

I I 

57% 
S a n d :  ..................... 

9% 
S i l t  and C l a y :  . . . . . . . . . . . .  

I I 

0 I I 
0005 001 002 005 01 02 05 1 

I 
I I I 

2 5 1  2 5 10 20 50 

GRAIN SIZE- MlLLlMETRES 

M A T E R I A L   T Y P E :  sand and  g r a v e  

G E N  I S I S (LANDFORM) : d r i f t   r i d g e  

P E T R O G R A P H I C   A N A L Y S I S :  s l a t e  98% 
diorite 2% 

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  & ROUNDNESS: 

REMARKS : 

1 ,  t r ace  o f  silt 

blades, a n g u l a r  

I 



SOURCE NO. 

P I T  NO. 

EXPOSURE : 

M A T E R I A L   T Y P E :  

GENES I S  (LANDFORM) : 

REMARKS : 

290 

290-1 

road cu t  

weathered s l a t e  (bedrock) 

D R  

d r i f t   r i d g e s   a r e   b e d r o c k   c o n t r o l l e d  

SOURCE NO. 290 

P I T  NO. 290-4 

EXPOSURE : e x i s t i n g   b o r r o w   p i t s ,   s t o c k p i l e  

M A T E R I A L  TYPE: s la te   (bed rock )  

GENES I S (LANDFORM) : DR 

REMARKS : mater ia l   appeared to  have been crushed 



290-9 

SOURCE NO. 290 

P I T  NO. 290-5 

EXPOSURE : road cut 

M A T E R I A L   T Y P E :  gravelly si  1 t 

GENES I S  (LANDFORM) : DR 

REMARKS : sample o f  overburden only 

SOURCE  NO. 

P I T  NO. 

EXPOSURE : 

M A T E R I A L  TYPE: 

GENES I S (LANDFORM) : 

REMARKS: 



I 
1 
I 
I 
I 
1 
I 
I 

290-1 0 

SOURCE: 2 9 0  

LANDFORM  AND  LOCATION: D R I F T   A R E A  

PARAMETER  ENVIRONMENTAL  CONCERN 

G E O T E R R A I N :   P O T E N T I A L  FOR EROSION 

V E G E T A T I O N :  

T E R R E S T R I A L   F A U N A :  

AQUAT I C FAUNA : 

SURFACE  WATER: 

LAND  STATUS  AND  USE: 

HER I TAGE RESOURCES 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y  BEAR H A B I T A T  

UPSLOPE FROM P R I N G L E   L A K E  
PRINGLE  LAKE  BARREN 

P O T E N T I A L  FOR SLUMPING,  EROSION 
AND S I L T A T I O N  

GAME SANCTUARY  (WEST  OF  HAINES  ROAD) 
I N D U S T R I A L   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
HUNTING  AREA 
O U T F I T T E R / G U I D I N G   A R E A  
TRAPPING  AREA 

NO INVOLVEMENT 

EVALUAT I ON 

2 

1 

2 

1 

1 

2 

0 

S P E C I A L   I N T E R E S T :  NONE 0 



300, 310-1 

I 
1 
1 
I: 
I 
I 

~ f f  
I 

36-0260 

D E T A I L E D  SOURCE ASSESSMENT SHEET 

SOURCE NO.  

SAMPLE NOS. 

300 and 310 

none taken 

LANDFORM  AND  LOCATION 

MATER I AL 

E S T I M A T E D  VOLUME 

AC on   eas t   s ide   o f   va l l ey   above   t he   Ha ines  Road i n   t h e  
v i c i n i t y  o f  k i l o m e t r e   p o s t  HR173 

sand, g r a v e l ,  cobb 

2 000 000 m3 ( 3 0 0 )  

les and bou lders  (assumed) 

, 1 000 000 rn3 (310) 

AIRPHOTO NOS. 

DETAILED  ASSESSMENT 

HIGH LEVEL A11523-209 

LOW LEVEL n o t   a v a i l a b l e  

ENVIRONMENT 

Phys i ca 1 

Source N o s .  300 and 210 a r e   a l l u v i a l  cones   s i t ua ted   h igh  above the  Haines 

Road o n   t h e   e a s t   s i d e   o f   t h e   v a l l e y .   I n t e r p r e t a t i o n  o f  ae r ia l   pho tog raphs  

r e v e a l s   t h a t  these depos i t s   s lope   s teep ly   t oward   va l l ey  and  have  numerous 

abandoned  stream  channels. 

B io t i c  

No b i o t i c   i n f o r m a t i o n  was c o l l e c t e d  for these  sources. 

Recreat ion  

The sources  appear to  have l i t t l e   r e c r e a t i o n a l   p o t e n t i a l   b u t   a r e   l o c a t e d  

i n  a r e g i s t e r e d   o u t f i t t e r / g u i d i n g  and t rapp ing   a rea .  



300, 310-2 

36-0260 

GRANULAR RESOURCES 

Granu la r   resources   i n   t he  two a l l u v i a l  cones   a re   expec ted   to   cons is t  o f  

unsorted  sands,  gravels,   cobbles and bou lders .  Rock types s h o u l d   r e f l e c t  

t h e  bedrock   pe t ro logy  o f  the  source  area  which i s  m a i n l y   g r a n o d i o r i t e  and 

q u a r t z i t e .  Access t o  the sources i s   d i f f i c u l t .  Volumes o f  g r a n u l a r   m a t e r i a l  

were  est imated  us ing an average  th ickness o f  3 m. 

DEVELOPMENT 

Deve 

hau 1 

deve 

lopment o f  Source Nos. 300 and 310 wou 

roads.  Sampling o f  the  sources  would 

lopment  plans  would be d r a f t e d .  

Id  r e q u i r e   c o n s t r u c t i o n  o f  e x t e n s i v e  

be necessary be fore  any d e t a i l e d  



36-0260 

DETAILED SOURCE  ASSESSMENT  SHEET 

SOURCE NO. 

SAMPLE NOS. 320-2 
320-3 
320- 1 o 
320- 12 
320- 13 

LANDFORM AND LOCATION KT on e a s t   s i d e  o f  v a l l e y   b o r d e r i n g   K l u k s h u   R i v e r  
between k i l o m e t r e   p o s t  HR174 and HRlgO 

MATER I AL 

ESTIMATED VOLUME 

320-1 

h i g h l y   v a r i a b l e ,   u n i f o r m   s i 1  t t o  sandy  gravel  

no  est imate made - see t e x t  

AIRPHOTO NOS. H I G H  LEVEL A11523-210,  A11521-152,  A11521-192 

LOW LEVEL A24177-31,-45,-50,-52,-84,-85 

DETAILED ASSESSMENT 

ENVIRONMENT 

Phys i c a  1 

Source No. 320 i s  a 16 km long  segmented kame t e r r a c e   s i t u a t e d   e a s t  o f  

and  above  the  K lukshu  River .   Relat ive ly   s teep  s lopes  separate  the  ter race 

from t h e   a c t i v e  meander p l a i n  and a l l u v i a l  cone d e p o s i t s .  A number of 

sma l l   i n te rm i t ten t   s t reams   c ross   t he   t e r race  and f l o w   i n t o   t h e   K l u k s h u  

R ive r .  The Haines Road, abandoned p i p e l i n e   r i g h t - o f - w a y  and the  te lephone 

l i n e   t r a v e r s e   t h e   s o u r c e   a t   s e v e r a l   l o c a t i o n s .  



320-2 
36-0260 

B i o t i c  

Tree   cover   a t   the   sou th  end o f  t h e   t e r r a c e   i s   m a i n l y   s c a t t e r e d   s p r u c e   w i t h  

some balsam  poplar.  The u n d e r s t o r y   i n   t h i s   a r e a   c o n s i s t s  o f  s e v e r a l   w i l l o w  

species,  ernpetrum  and  Labrador  tea.  Steeper  southwest  facing  slopes a t  the 

n o r t h  end  support  stands made up a l m o s t   e n t i r e l y  o f  aspen  and  balsam  poplar. 

Moose t r a c k s  and  browse s ign  were  observed  in   the  area.  

Recreat ion  

East   o f   the  Haines Road t h e   t e r r a c e   i s   w i t h i n  a r e g i s t e r e d   o u t f i t t e r   g u i d -  

ing   a rea  and t rapp ing   a rea .  

GRANULAR RESOURCES 

A t o t a l  o f  13  loca t ions   were   observed  w i th in   the   source .  The so i ls   ranged  f rom 

u n i f o r m  s i l t  t o  sandy g r a v e l .   Q u a r t z i t e   i s   t h e   m a j o r   r o c k   t y p e   w i t h   g r a n o d i o r -  

i t e  and d i o r i t e   t h e   m a i n   a c c e s s o r y   r o c k s .  The deposi ts   are  very   non-uni form:  

i n  one  area  sandy  gravel (320-3), s i  1 t y  sand  (320-4)  and  uniform  si 1 t (320-5) 

were  found i n   c l o s e   p r o x i m i t y   w i t h i n   t h e  same topograph ic   h igh ,  and w e l l   s t r a t i -  

f i e d   f l u v i a l   m a t e r i a l  was observed i n  c o n t a c t   w i t h   u n s t r a t i f i e d   s i l t y   d r i f t  

w i t h i n   t h e   b o r r o w  p i t  a t   t h e   n o r t h  end o f  the   depos i t .  

DEVELOPMENT 

Whi le  some exposures o f   coa rse   g ranu la r   ma te r ia l s   were   apparen t   du r ing   t he  

i n v e s t i g a t i o n ,   t h e   h e t e r o g e n e i t y   o f   a r e a s  and t h e i r   l i m i t e d  ex ten t  p rec lude 

extensive  development.  Some sub-base  mater ia l  may be e x t r a c t e d   o n  a very  smal l  

s c a l e   ( s e e   l o c a t i o n   o f  320-10  and  320-12).  Acceptable  general f i l l  may be 

s u p p l i e d  on a l a r g e   s c a l e .   P o s s i b l e   s i l t a t i o n   o f   t h e   K l u k s h u   R i v e r   w o u l d   a p p e a r  

to  be the   ma in   env i ronmenta l   concern   in   the   face   o f   deve lopment .  



Source Nos. 320 and 370 A i rpho to  No. A24177-86 



Source Nos.320, 3 3 0  and 370  A i  rphoto No. A 2 4 1  7 7 - 5 3  



Source No. 320 Ai rphoto No. A24177-52 



Source Nos. 320, 340 A i  rphoto No. A24177-50 



Source No. 320 , 360 Airphoto No. A24177-45 
"- 



Source No, 320 A i  rphoto No. A241 77-31 



LABORATORY  ANALYSIS 

I 
I 
1 

SOURCE NO. 

P I T  NO. 

EXPOSURE : 

320 

320- 2 

road  cut 

I SAND I GRAVEL C U Y  SILT FINE I MEDIUM I CRSE I FINE I COARSE 

SI EVE SIZES 200 1 0 0  60 4 0 :  

M A T E R I A L   T Y P E :  gravelly sand,  trace of  silt 

GEN I s I s (LANDFORM) : kame terrace 

P E T R O G R A P H I C   A N A L Y S I S :  quartz i te 65% 
diorite 15% 
granodiorite 10% 
sandstone 6% 
slate 3% 
schist 1 %  

M A I N  F R A C T I O N   P A R T I C L E   S H A P E  & ROUNDNESS: 

REMARKS : 

blades,  subangular 



I 
I 
I 

320- 1 0 

LABORATORY  ANALYSIS 

SOURCE NO. 320 

P I T  NO. 320- 10 

EXPOSURE : road  cut  

CLAY SILT SAND I GRAVEL I FINE I MEDIUM I CRSE I FINE 1 COARSE 

10 8 I '4 2 3  

L 

2 5 10 20 
GRAIN  SIZE - MILLIMETRES 

MATERIAL TYPE: sand  and  grave 

GEN I S I S (LANDFORM) : kame t e r r a c e  

1 ,  t r a c e  of s i l t  

PETROGRAPHIC ANALYSIS: q u a r t z i t e  65% 
g r a n o d i o r i t e  17% 
sandstone 10% 
d i o r i t e  6% 
s c h i s t  2% 

MAIN FRACTION P A R T I C L E  SHAPE E ROUNDNESS: 

REMARKS: minor  calcareous  coat ings 

blades,   subangular  



320-1 I 

" - 

t 
1 
I 
I 
1 

SOURCE NO. 

LABORATORY  ANALYSIS 

0 

P I T  NO. 320- 12 

EXPOSURE : borrow p i t  

I 50% 
1 : ... , ............. .$ ........ j l l  

. ,  

M A T E R I A L  TYPE: gravel and sand,  some  silt 

GEN I S I S (LANDFORM) : kame  terrace 

P E T R O G R A P H I C   A N A L Y S I S :  quartzite 67% 
diorite 13% 
granodiorite 10% 
schist 5% 
slate 4% 
sandstone 1 %  

M A I N   F R A C T I O N   P A R T I C L E   S H A P E  E ROUNDNESS: 

REMARKS : same  calcareous  coatings 

blades, subangular 

1 1 h 2  3 



320-1  2 

LABORATORY  ANALYSIS 

SOURCE NO. 320 

P I T  NO. 320- 13 

EXPOSURE : s t o c k p i   l e  

CLAY S I L T  SAND I GRAVEL I FINE I MEDIUM I CRSE I FINE I CQAASE 

GRAIN SIZE-MILLIMETRES 

M A T E R I A L  TYPE:  sand  and g r a v e l ,  some s i l t  

GEN I S I S (LANDFORM) : kame t e r r a c e  

P E T R O G R A P H I C   A N A L Y S I S :  q u a r t z  i te 65% 
g r a n o d i o r i t e  16% 
d i o r i t e  1 1 %  
s c h i s t  4% 
sandstone 3% 
greens  tone 1 % 

M A I N   F R A C T I O N   P A R T I C L E  SHAPE E ROUNDNESS: 

REMARKS: some calcareous  coat ings 

b lades E spheroids,  subangular 



320-1 3 

SOURCE NO. 320 

P I T  NO. 320- 1 

EXPOSURE : road cut 

M A T E R I A L   T Y P E :  medium  coarse  sand, some silt,  trace o f  gravel 

GENES I S (LANDFORM) : KT 

REMARKS : 

SOURCE NO. 

P I T  NO. 

EXPOSURE:  

M A T E R I A L   T Y P E :  

GENES I S (LANDFORM) : 

REMARKS : 

320 

320-3 

abandoned borrow pit 

randy gravel 

KT 

no samples tested 



SOURCE NO. 320 

P I T  NO. 

EXPOSURE : 

320-4 

road  cut  

M A T E R I A L   T Y P E :  s i l t y  sand, some g rave l  

GENES I S  (LANDFORM) : KT 

REMARKS : 

SOURCE  NO. 320 

P I T  NO. 320-5 

EXPOSURE: road cu t  

M A T E R I A L   T Y P E :  un i form s i l t  

GENES I S  (LANDFORM) : KT 

REMARKS : 

320-1 4 



320-1 5 

SOURCE NO. 320 

P I T  NO. 320-6 

EXPOSURE : road c u t  

M A T E R I A L  TYPE:  u n i f o r m  s i  1 t 

GENES I S (LANDFORM) : KT 

REMARKS : 

SOURCE NO. 320 

P I T  NO. 320-7 

EXPOSURE : road c u t  near   rea l ignment  

M A T E R I A L  TYPE: sandy s i l t ,  some g rave l  

GENES I S (LANDFORM) : KT 

REMARKS : some a g g r e g a t e   a l s o   a v a i l a b l e   f r o m   c u t / f i l l  o f  former 

embankment 



320-1 6 

SOURCE NO. 320 

PIT NO. 320-8 

EXPOSURE : road   cu t  

MATERIAL  TYPE: medium  sand w i t h   l a y e r s  o f  g rave l  

GENES IS (LANDFORM) : KT 

REMARKS : 10 - 12 m exposure i s  v e r y  well s t r a t i f i e d ;  some s i l t y  and 

c l a y e y   l a y e r s   a l s o   a p p a r e n t .   F l a t   t o p p e d  kno l l  west o f  

highway i s  capped w i t h   r o a d b e d   m a t e r i a l   b u t   u n d e r l y i n g  

m a t e r i a l   i s   i d e n t i c a l  t o  t h a t  examined on e a s t  s i d e  o f  

roadway 

SOURCE NO. 320 

PIT NO. 320-9 

EXPOSURE : p i p e l i n e  c u t  

MATERIAL  TYPE: sandy s i 1  t 

GENES I S (LANDFORM) : KT 

REMARKS : 



I 
I 
I 
I 
I 
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SOURCE NO. 

P I T  NO. 

EXPOSURE : 

320-1 7 

320 

320-1 1 

road cut 

M A T E R I A L  TYPE: sand and g r a v e l  

GENES I S (LANDFORM) : KT 

REMARKS: 

SOURCE NO. 

P I T  NO. 

E X P O S U R E  : 

MATERIAL T Y P E :  

GENES I S (LANDFORM) : 

REMARKS! 



320-1 8 

SOURCE: 3 2 0  

LANDFORM  AND  LOCATION: KAME  TERRACE 

PARAMETER  ENVIRONMENTAL  CONCERN 

GEOTERRAIN:   POTENTIAL  FOR EROSION 

VEGETAT  ION:  

TERRESTRIAL   FAUNA:  

AQUATIC  FAUNA:  

SURFACE  WATER: 

L AND  STAT\ JS A ,ND USE 

HERITAGE  RESOURCES: 

COMMERCIAL  AND/OR  AESTHETIC  VALUE 

G R I Z Z L Y   B E A R   H A B I T A T  
WATERFOWL H A B I T A T  

TROUT  AND  SALMON I N  KLUKSHU  RIVER 
BELOW 5 I T E  

E V A L U A T I O N  

1 

1 

2 

3 

P O T E N T I A L  FOR SLUMPING,  EROSION, 
S I L T A T I O N  AND  ALTERATION OF E X I S T I N G  
DRAINAGE  PATTERNS 

1 

I N D U S T R I A L   U S E   ( A B A N D O N E D   P I P E L I N E )  
U T I L I T I E S   ( T E L E P H O N E   L I N E )  
H U N T I N G / T R A P P I N G  AREA 
O U T F I T T E R / G U I D I N G   A R E A  
SPORT F I S H I N G  
S U B S I S T E N C E   F I S H I N G  

2 

NO INVOLVEMENT 0 

S P E C I A L   I N T E R E S T :  NONE 
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