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PROJECT 13011 CANADIAN  ARCTIC  GAS STUDY LIMITED 
CALGARY  ALBERTA 

VOLUME 11 
1975 PIPELINE BORROW INVESTIGATIONS - 
RICHARDS ISLAND TO FORT GOOD HOPE DATE  NOVEMBER 1976 

1. SUMMARY 

Granular  materials in the  order of 260,000,000 cubic  yards  have 

been  identified  and  investigated  along  the  proposed  Canadian 

Arctic Gas Cross  Delta  and  prime  pipeline  routes  in  the  Richards 

Island to Fort  Good  Hope  portion of the  borrow  investigation. A 

t o t a l  of 48 deposits  were  investigated  during the summer of 1975 
by Northern  Engineering  Services Company Limited  between  Richards 

Island  and F o r t  Good Hope, N.W.T. of which 35 were  investigated 

in  detail by geophysics,  test  pitting and drilling.  The  remainin 

13 were investigated by geological  field  reconnaissance only.  

Geological  and  biological  reconnaissance was used t o  obtain 

information on the  location  and  extent,  quantity, q u a l i t y ,  

biological  factors,  and  development  parameters  for  each of the 

48 borrow deposits.  Archaeology,  land use, land  availability 

and  socio-economic factors were  not  included in t he  scope of the 

study. 

This  report  contains  descriptions of the  field  and  laboratory 

results  that  pertain to each borrow deposit  that  was  investigated. 

The  detailed  site  specific  information f o r  each borrow deposit 

is presented as a complete  package in the  respective  "Individual 
Site  Report"  under  Section 11. Separate  sections  describing  the 

regional geo log ica l  and  biological  setting of the  Richards 

Island t o  Fort  Good Hope area, the  geophysical  methods  used t o  

investigate  the borrow deposits, and the  logistics of this 

portion of the  borrow  investigation  are  Tncluded in this  report. 
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A s  a result of this  study, e i g h t  new granular  material  borrow 

deposits were located. These deposits, not: documented in the 

Granular  Materials  Inventory, t h e  Mackenzie Highway  investi- 

gations or oil company borrow  studies,  represent  approximately 

16 of the 260 million cub ic  yards of available  granular  material 

between Richards Island and  Fort Good Hope. 
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PROJECT 13011 CANADIAN  ARCTIC GAS STUDY LIMITED 
CALGARY ALBERTA 

VOLUME I1 
1975 PIPELINE BORROW INVESTIGATIONS - 
RICHARDS ISLAND TO FORT GOOD HOPE DATE NOVEMBER 1976 

2. INTRODUCTION 

During  the summer of 1975 a borrow  exploration  program w a s  

undertaken by Northern  Engineer ing  Services  Company Limited 

(NESCL) for   Canadian   Arc t ic  Gas Study  Limited (CAGSL) a long   t he  

proposed   gas   p ipe l ine   rou te   nor th  of l a t i t u d e  60" N i n  Canada. 

Territory covered  by  the  program  included  the Yukon c o a s t a l  

p l a i n   p o r t i o n  of the   Coas ta l   Route ,   the   Cross  Delta Route  and 

t h e  Prime Route  with  the East of Fort Simpson  realignment. 

The program  obtained  prel iminary s i te  spec i f i c   i n fo rma t ion   on  

po ten t i a l   g ranu la r   bo r row  depos i t s   a long   t he   p ipe l ine   ( fo r  

l o c a t i o n  of i n d i v i d u a l   d e p o s i t s  see Appendix B). Emphasis w a s  

placed on   i nves t iga t ing   sou rces  tha t  were outside areas covered 

by t h e  DIAND Granular Materials Inventory  and  on  gather ing 

fu r the r   i n fo rma t ion  on g r a n u l a r   d e p o s i t s   i n   p r e v i o u s l y  documented 

areas where  shortages of good qua l i ty   bor row  have   been   ident i f ied .  

In a d d i t i o n ,   f i e l d   v i s i t s  were made t o  borrow  sources  which 

a p p e a r   i n   t h e   p i p e l i n e   a p p l i c a t i o n  and fu r the r   i n fo rma t ion  w a s  

gathered  on  surface  and  subsurface  aspects  of t he  terrain along 

t h e   p i p e l i n e .  

P r i o r   t o   t h i s  barrow f i e l d   s t u d y ,   a i r p h o t o s ,   p u b l i s h e d   s u r f i c i a l  

geology maps,  and DIAND Granular Materials Inven to ry   r epor t s  

were assessed t o   ob ta in   i n fo rma t ion  on poten t ia l   bor row sources 

t h a t  could be used i n  p ipe l ine   cons t ruc t ion .   P re l imina ry   cho ices  

of borrow  sources f o r  t he  p i p e l i n e  and i t s  f a c i l i t i e s  are shown 
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in  the  pipeline  application  and  in t w o  NESCL reports  entitled: 

"Pipeline  Related  Borrow  Studies"  (July, 1 9 7 4 ) ;  and  "Pipeline 

Related  Borrow  Studies Cross Delta  Alternative  Route  and  East  of 

Fort  Simpson  Realignment"  (November, 1 9 7 5 ) .  

The borrow  investigation  obtained  preliminary  information  on  the 

location  of  potential  borrow  deposits  provided  information  con- 

cerning  the  nature of the  deposit  and  provided a  rough  estimate 

of  the  insitu  quantities  of  each  deposit.  For  final des ign  and 

contractual  purposes  this  program  will  have  to be followed  by 

further  detailed  investigations.  Data  obtained  during  the  1975 

field  investigation  are  contained  in  this  report  which  is  preliminary 

and not  intended f o r  final  design o r  contractual  purposes. 

The  borrow  field  program  consisted of a geological  and  biological 

reconnaissance of granular  material  sources  followed by ground 

geophysical  investigation,  test  pitting  and  drilling of promising 

deposits  selected  during  the  reconnaissance.  Archaeology,  land 

use,  land  availability  and  socio-economic  factors  were  not  included 

in the  scope  of  the  study. The borrow investigation  from  Richards 

Island  to  latitude 60" N was  carried  out  concurrently  with  the 
1975 wharf  investigation  to  optimize  the  use  of  helicopters, 
tugboats,  and f u e l  barges. 

Organization,  management,  and  supervision for this  project  were 

provided  by NESCL. Engineering  field  support,  field  geophysical 

activities,  and  the  geological  reconnaissance from Fort Good 

Hope  to  latitude 60" N were  carried o u t  by NESCL personnel. The 

geological  reconnaissance along the Yukon coastal  plain  and  from 

Richards  Island  to  Fort  Good  Hope  was  done  by  Dr. V. N. Rampton, 
P. Eng., of Terrain  Analysis  and  Mapping  Services  Limited,  Ottawa, 

Ontario.  Biological  reconnaissance  was  conducted by Mr. D. R. 
Wooley,  Wildlife  Biologist,  of  Renewable  Resources  Consulting 

Services  Limited,  Edmonton,  Alberta.  Samples  collected  in  the 

field  were  tested  by R. M. Hardy  and  Associates  Limited,  Calgary, 
Alberta.  Drilling  crews  and  equipment  were  supplied  by  Kenting 
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Big Indian  Drilling,  Calgary,  Alberta,  helicopter  support  in  the 

Mackenzie  Delta  area by Kenting  Aviation  Limited,  Calgary,  Alberta, 

and  barge  facilities by Northern  Transportation  Company  Limited 

(NTCL), Hay River, N.W.T. Other  groups  that  provided  support 

f o r  the  borrow  field  program  are  listed  in  the  Equipment  and 

Personnel  section  of this report. 

The field  investigation  for  the borrow study  started  at  the 

Alaska/Yukon  border  July 12,  1975, and  continued  to  the  Fort 

Simpson, N.W.T.  area,  where  it  was  completed  September  21,  1975. 

The report on this  program  has  been  divided  into  the  following 

three volumes: 

Volume I: 1975  Pipeline Borrow Investigations - Yukon 
Coastal  Plain.  (Published  May,  1976). 

Volume TI : 1975 Pipeline Borrow Investigations - 

Richards  Island  to  Fort Good Hope, N.W.T. 

Volume 111: 1975  Pipeline Borrow Investigations - 

Fort  Good Hope, N.W.T. to  Latitude 60" N .  

Volume I1 describes  the  borrow  investigation  in t h e  Mackenzie 

Delta  and  northern  Mackenzie  River  valley  portion of the  pipe- 

line route.  The  majority of this  area had been previously 

investigated  during  the DIAND Granular  Materials  Inventory. 

This  inventory  indicated  that  shortages of good  quality borrow 

material  exist  in  portions of t h i s  region.  Areas  where  shortages 

had  been  identified  were  investigated in greater  detail  in  order 

to  identify  additional  borrow  sources,  to  obtain  further  infor- 

mation on previously explored deposits, or to locate  alternative 

bedrock  quarry sites.  A total of 48 deposits  were  investigated 

during  this phase of the  borrow  study.  Thirty-five  deposits  were 

drilled  and t e s t  pitted,  and 13 were  investigated on a recon- 

naissance  basis. 
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3 .  EQUIPMENT AND PERSONNEL 

3.1 Equipment 

3.1.1 Drills and Ancillary Equipment: 

The Kenting  Big  Indian Heli-Drill was u s e d   t o   d r i l l  test h o l e s  

i n  the   se lec ted   bor row sites.  The Heli-Drill is a h e l i c o p t e r -  

t r a n s p o r t a b l e  Mayhew 200 d r i l l i n g   r i g  mounted  on a de tachab le  

base  which  can  be  levelled  by means of t h r e e   h y d r a u l i c   j a c k s .  

The  power u n i t s  f o r  t h e   d r i l l  and a i r  compressor   consis t  of two 

Wisconsin VH4D 30-horsepower  air-cooled  gasoline  engines  which 

operate   independent ly  of each   o ther .  The Heli-Drill i s  u s u a l l y  

t r anspor t ed  as two packages. The f i r s t  package   cons is t s  of t h e  

d r i l l  f r ame ,   ro t a ry   t ab l e ,  draw  works, mast assembly,  and  one 

power u n i t ,  and t h e   s e c o n d   p a c k a g e   c o n s i s t s   o f   t h e   d r i l l   b a s e  

upon  which t h e  a i r  cornpressor  and  the  second power u n i t  are 

mounted.  Each  of 

3400 pounds  and i s  

ensure a prope r ly  

A l l  a n c i l l a r y   d r i l  

t h e s e  two components  weighs  approximately 

equipped  with custom s l i n g i n g   c a b l e s   t o  

balanced  load f o r  t r a n s p o r t a t i o n  by h e l i c o p t e r .  

ling  equipment  and tools such as d r i l l   r o d s ,  

d r i l l i n g   b i t s ,  hand t o o l s ,  and s p a r e   p a r t s  were c a r r i e d   i n  a 

steel mesh tool basket  weighing  approximately 3500 pounds. A 

mud  pump complete  with power u n i t  was a l s o   t a k e n   i n t o   t h e   f i e l d  

t o  provide w e t  d r i l l i n g   c a p a b i l i t i e s  for t h e  Heli-Drill. The 

a i r  compressor and mud  pump u n i t s  are  e a s i l y   i n t e r c h a n g e a b l e .  

The Kenting  Big  Indian Heli-Drill was s e l e c t e d   f o r   t h i s   b o r r o w  

inves t iga t ion   because  it  can be used e i ther   wi th   the   compressed  

a i r  o r  water c i r c u l a t i o n  modes f o r  d r i l l i n g .   I n   a d d i t i o n ,   t h e  

Heli-Drill has more v e r s a t i l i t y   f o r   h a n d l i n g  a g r e a t e r  number 

and v a r i e t y  of  downhole sampling t o o l s  and d r i l l   b i t s .  The 

K e l l y  and Sand l i n e   c a b l e s  were modif ied   by   double   l in ing   to  

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

t h e   d r i l l   b i t   o r   s a m p l i n g  t o o l s  became lodged  during  removal. 
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Photo 3.1.1 

V i e w  of Kenting Big Ind ian  Heli- 
Drill at d e p o s i t  N75-107B-B15 
drilling by means of airflush t o  
prove out  depth of granular 
material. 

Photo 3.1.2 

Close up view of drilling action 
while rig r o t a t e s  on boulder. 
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3.1.2 

3.1.3 

3. 1.4 

Test P i t t i n g  Equipment 

Two 150 cfm  gas-powered  Ingersol-Rand a i r  compressors were used 

t o  f a c i l i t a t e   t h e  test pit:  excavat ions.  Each a i r  compressor was 

equipped wi th  two  60-pound a i r  hammers, 200 feet of steel  re- 

inforced   rubber  a i r  hose, and  an  assortment of 3-inch  wide clay 

spades  and  2-inch  wide  asphalt   spades.  The air compressors  and 

associated  equipment were suppl ied  by Modern I n d u s t r i a l   R e n t a l s  

Ltd. ,   Calgary,   Alberta  and were equipped  with an upper hook f o r  

slinging by h e l i c o p t e r .  The a i r  compressor  with i ts  complete 

complement of t o o l s  weighed  approximately 3000 pounds. 

Each test p i t t i n g  crew of four men was provided  with long handled 

spades  and  picks.  

Geophysical Equipment 

A comple te   descr ip t ion  of the   geophys ica l   equipment   used   in   th i s  

p o r t i o n  of the   bor row  source   inves t iga t ion  is p r e s e n t e d   i n  

Sec t ion  6 of t h i s   r e p o r t   e n t i t l e d :   “ G e o p h y s i c a l   I n v e s t i g a t i o n s  

of Granular   Deposi ts” .  

He l i cop te r s  

A Bell 206B Jet Ranger he l i cop te r ,   supp l i ed  by  Kenting  Aviation 

Ltd.  from i t s  Inuvik,  N.W.T. base ,  was used f o r  t h e  geologica l  

reconnaissance  crew.   This   hel icopter  i s  turbine-powered  and  has 

a capac i ty  to c a r r y   f o u r   p a s s e n g e r s ,   o r   s l i n g  up t o  1100 pounds 

of cargo.  I n  a d d i t i o n  t o  f e r ry ing   t he   geo log ica l   r econna i s sance  

p a r t y ,  on occas ion ,  t h e  Bell 206B Jet Ranger   he l icopter  was used 

to   pos i t i on   t he   geophys ica l   c r ew and equipment. 

A Sikorsky S58E gasolirie-powered  helicopter  provided by Kenting 

Avia t ion   Ltd . ,   wi th  a maximum r a t e d  s l i n g  l o a d   l i f t i n g   c a p a c i t y  

of 4000 pounds, w a s  selected t o  t r a n s p o r t   t h e  Heli-Drill components, 
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Photo 3 . 1 . 3  

Kenting  Aviat ion  Ltd.   Sikorsky S58E hel icopter   hooking  
up t o  t r a n s p o r t  the H e l t - D r i l l ,  

a i r  compressors,   bulky  gravel  samples,   and the  crews f o r  t h e  

geophys ica l ,  tes t  p i t t i n g ,  and d r i l l i n g   a c t i v i t i e s .  The Sikorsky 

S58E h e l i c o p t e r   h a s  a ve ry   l a rge   cab in   conf igu ra t ion   wh ich  pro- 

v i d e s  a ve ry   conven ien t ,   e f f i c i en t   and   economica l  mode for 

t r a n s p o r t i n g   p a s s e n g e r s ,  small equipment, and samples i n  a 

s i n g l e  a i r  l i f t i n g   o p e r a t i o n .  

3.1.5 Sampling  Equipment 

Test p i t t i n g  w a s  t h e   p r i n c i p a l  method  used t o  o b t a i n   r e p r e s e n t a -  

t i v e   g r a n u l a r  material samples .   Dr i l l ing  w a s  c a r r i e d   o u t  t o  

e s t a b l i s h   o r   c o n f i r m   t h e   d e p t h s  of g ranu la r  material a t  s e l e c t e d  

d e p o s i t s  and as a r e s u l t   s o p h i s t i c a t e d   s a m p l i n g  and co r ing  t o o l s  

were not  r equ i r ed .  The a i r  r e t u r n   c u t t i n g s  and  observat ion of 

t h e   d r i l l i n g   a c t i o n  were used t o  assess the downhole c o n d i t i o n s  

and e v a l u a t e   t h e   q u a l i t y  of material b e i n g   d r i l l e d .  

- 10 - 



3.1.6  Radio  Communications  Equipment 

The  number of separate  crews  working  concurrently  at  scattered 

locations  away  from  the  base  camp  necessitated a good  communi- 

cations  network  for  both  emergency  purposes  and  efficient  co- 

ordination of crew  movements.  Motorola  Model PT300 lunch  bucket 

type FM radios  powered  by  rechargeable  nickel-cadmium  batteries 
were  issued to the  geological  reconnaissance  party,  the  geophysical 

party,  the  drilling  crew, two test  pitting  crews, the Sikorsky 

S58E helicopter,  and  the  base  camp. 

The S58E helicopter was used,  almost  entirely,  to move the  crews 

and  their  related  equipment. A s  a  result, the Motorola  radio 

connected  into  the  helicopter's  intercom  system  became  the  field 

control  centre fo r  maintaining  and  coordinating  the  daily  field 

program logistics.  These  portable  radios  proved  to be invaluable 

for  maintaining  efficient  operations  during  the  course of the 

field  program. 

In addition,  the  base  camp was equipped  with  "Very  High  Frequency'' 

(VHF) and  "High  Single S i d e  Band" (HSSB) radios to  provide 

communications to the  outside  and  southern  population  centres. 

3.1.7  Accommodation  and  Support  Facilities 

The  24-man  barge camp, 150-ton  supply  barge, Mark I1  Jetboat  and 

casual  tugboat  charter  were  provided by Northern  Transportation 

Company  Limited (NTCL). The 24-man  camp  was  specifically  built 

and  equipped  to be mounted on a 300-ton  river  barge  and  con- 

tained  sleeping  quarters,  kitchen,  dinette,  recreation  area, 

radio  room, washroom, laundry facilities,  power  plant,  and 

general shop. 

Support  facilities from the  Mackenzie  Delta  to south of Little 

Chicago  consisted o f  Cessna 185 f o r  light  fixed-wing  charters 
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Photo  3.1.4 

NTCL Barge Camp along w i t h   t h e   f u e l   b a r g e  a t  Inuvik N.W.T. 

and fixed-wing Twin Otter c h a r t e r s  f o r  larger  crew  changes and 

b u l k i e r   s u p p l y   t r a n s p o r t a t i o n .   T h e s e   a i r c r a f t  were provided by 

Corr idor  A i r  Limited  and Kenn Borek  Airways  Limited of Inuvik,  

N.W.T., r e s p e c t i v e l y .  I n  the  region  between L i t t l e  Chicago and 

For t  Good Hope, t he   f i xed -wing   suppor t   f ac i l i t i e s  were provided 

by Cor r ido r  A i r  Limited  and  Nahanni A i r  Limited of Norman Wells, 

N.W.T. i n   t h e i r   r e s p e c t i v e   C e s s n a   1 8 5  and  Beaver a i r c r a f t .  

3 . 2  Personnel  

The fol lowing  personnel  were involved  during  the  borrow  source 

inves t iga t ion   f rom  Richards   I s land  to For t  Good Hope: 

Personnel  

1 Project Manager 

1 Projec t   Engineer  

1 Pro jec t   Geo log i s t  

A f f i l i a t i o n  

NESCL 

NESCL 

Terrain Analysis  & Mapping 
Serv ices   L td .  
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Personnel  Affiliation 

1 Wildlife  Biologist  Renewable  Resources  Consulting 
Services L t d .  

1 Junior  Geologist NESCL 
1 Geophysicist  NESCL 

2 Junior  Geophysicists  NESCL 

2 Geotechnical  Engineers  NESCL 

6 Test  Pitting  Northern 
Labourers 

1 Driller 

1 Driller's  Helper 
2 Helicopter  Pilots 

2 Helicopter  Engineers 

1 Cook 

1 Cook's Helper 

1 Camp Attendant 

1 Camp  Mechanic/Radioman 

1 Tugboat  Captain 

3 Tugboat  Deckhands 

NESCL 

Kenting Big Indian  Drilling 

Kenting Big Indian  Drilling 

Kenting Big Indian  Drilling 

Kenting Big Indian  Drilling 
NTCL 

NTCL 

NTCL 

NTCL 

Keen  Industries  Limited 

Keen Industries  Limited 

The  entire  field p a r t y ,  with the exception of the tugboat  crew, 

was billeted on the NTCL Camp Barge  for  the  duration of the 

field  program.  The  tugboat crew had  their own quarters on their 
tugboat. 
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4 .  LOGISTICS AND METHODOLOGY OF FIELD OPERATIONS 

4.1 Logistics 

The detailed  criteria  regarding  the  logistics for the  Richards 

Island  to  Fort Good Hope  portion of the  borrow  investigation 

have been documented  separately  in a report  entitled:  "1975 

Summer Wharf and Borrow Investigation  Logistics Summary''. The 

field  operations  for  the  borrow  study  were  completely  integrated 

with  the  1975  wharf  investigation  on  the  Richards  Island  side of 

the  Mackenzie  Delta.  The  results of the  1975 wharf investigation 

have  been  recorded  in a report  entitled:  "1975  Field  Investi- 

gation - Wharf  Report". 

Although  the  detailed  chronological  documentation of the  logis- 

tics for  the  borrow  study  has  been  compiled  separately  in  the 

above  captioned  report, a brief  description of the  logistical 

planning  and  execution of the borrow source  investigation for 

the  Richards  Island  to  Fort Good Hope  portion of the  study  is 

listed as follows: 

(a) Following  the  completion of the  field  program f o r  

the  barrow  study  along  the  Yukon  coastal  plain  on 

August 7, 1975  (Ref.  Volume I - 1975  Pipeline Borrow 

Investigation  -Yukon  Coastal Plain), the  Richards 

Island to Fort: Good Hope  portion of the borrow study 

was  commenced  on  August 8, 1975. 
(b) During  the  night of August 7, 1975,  the  Barge Camp 

702 was  moved from its mooring at Tiktalek  Channel  on 

the  west  side of Shallow Bay to a new  mooring on 

Neklek  Channel  immediately  south of Tununuk  Point. 

The  operational  logistics of the  borrow  field  program 

were f u l l y  integrated  with  the  wharf  site  drilling 

operations  which  had  been  operating from this  location 

using  Barge  Camp 21 as their  base. 
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The f i e l d   d r i l l i n g ,  test p i t t i n g ,  and  geophysics 

commenced on s i t e  N75-107C-B1 at 1.00 p.m.,  August 8, 
1975. The borrow  source  f ield  program f o r  p r o s p e c t i v e  

s i tes  on  Richards  Island  and east to  Parsons  Lake was 

carried  out  from  the  Neklek  Channel  base camp. 

During  the  night  of August 11, 1975, Camps 702 and 2 1  

were moved by the   t ugboa t ,  Delta Eagle,  from t h e  

Neklek  Channel. Camp 702 was moored a t  i ts  new 

loca t ion   nea r   Re indee r   S t a t ion  a t  4.30 a.m., August 

1 2 ,  1975 and t h e  "Delta Eagle"  continued t o  t h e  

Inuvik  wharf s i t e  w i t h  Camp 21.  The f i e l d  program 

f o r  the  borrow  study was c a r r i e d   o u t  from Reindeer 

S t a t i o n   u n t i l   t h e   e v e n i n g  of August 12, 1975. 

The "Delta Eagle"   re turned   to   Reindeer   S ta t ion   on  

August 1 2 ,  1975 and moved Camp 702 t o   t h e  NTCL docks 

i n  Inuv ik   du r ing   t he   n igh t  of August  12, 1975 and 

a r r i v e d   i n   I n u v i k  a t  6.00 a.m., August: 13,  1975,  

The borrow  study was ca r r i ed   ou t   f rom  Inuv ik   un t i l  

the  evening  of  August 16, 1975. 

The Camp 702  bori-ow f i e l d   o p e r a t i o n s  were moved from 

Inuv ik  on t h e   n i g h t  of August 16,  1975  and  arrived at 

t h e  Thunder   River   locat ion on the  evening of August 

18, 1975.  Inclement  weather,  which  grounded  the 

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

t h i s  two day move. 

Borrow source   f ie ld   opera t ions   cont inued   f rom  the  

Thunder River l o c a t i o n   u n t i l  August 26, 1975. 

Camp 702 was moved from  Thunder  River t o  Wharf s i t e  

15, nea r   t he  Loon River conf luence   nor th  of F o r t  Good 

Hope, during  August 26 and 27,  1975.  The borrow 

s o u r c e   f i e l d   o p e r a t i o n s  were ma in ta ined   du r ing   t h i s  

two-day move. 

The remain ing   f ie ld  work on the   se lec ted   bor row sites 

n o r t h  of F o r t  Good Hope was c a r r i e d  out, us ing  Camp 

702 a t  Wharf S i t e  15 as a base of ope ra t ions .  
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4.2 

4.2.1 

4.2.2 

( 3 )  The f i e l d  work on t h e   R i c h a r d s   I s l a n d   t o  Fort: Good 

Hope p o r t i o n  of the  borrow  study w a s  completed on 

August 29,  1975. 

Methodology 

L i t e r a t u r e  Review and  Office  Study 

Pe r t inen t   geo log ica l   i n fo rma t ion  from v a r i o u s   s t u d i e s   s u c h  as 

the  Geological   Survey of Canada  maps  and r e p o r t s ,   t h e  DIAND 
Granular Materials Inven to ry ,   p ipe l ine   a l ignmen t   shee t s ,   p r iva t e  

i n d u s t r y   r e p o r t s ,  and previous NESCL p r o j e c t   r e p o r t s  were com- 

p i l e d   a n d   a s s e s s e d   f o r   t h e   R i c h a r d s   I s l a n d   t o  Fort Good Hope 

p o r t i o n  of t he   s tudy  area. These  served as background for 

a i r p h o t o  mapping of p rospec t ive   g ranu la r  material d e p o s i t s .  

Deposi ts  were s e l e c t e d   f o r   f u r t h e r   i n v e s t i g a t i o n   a c c o r d i n g   t o  

t h e i r   p o s i t i o n   r e l a t i v e  t o  the   p roposed   p ipe l ine   r i gh t  of way, 

t h e i r   p o s i t i o n  re la t ive t o  major stream v a l l e y s ,   t h e  amount of 

overburden   cover ing   the   g ranular  material, and   t he   an t i c ipa t ed  

q u a l i t y  o f   t h e   i n s i t u   g r a n u l a r  material. S p e c i a l   e f f o r t s   w e r e  

made t o   p r o v e   o u t   g r a n u l a r   d e p o s i t s   i n  areas p r e v i o u s l y   i d e n t i -  

f i e d  as having  shortages  of   granular  materials. 

Geological   Field  Reconnaissance 

The airphoto i n t e r p r e t a t i o n  and o f f i c e   s t u d i e s   s e r v e d  as a basis 

for p lann ing   and   conduc t ing   t he   p re l imina ry   geo log ica l   f i e ld  re- 

connaissance.  A s e n i o r   g e o l o g i s t  and a g e o l o g i c a l   t e c h n i c i a n  

c a r r i e d  out t h e  s i t e  by s i te  ground  check of e a c h   p o t e n t i a l  

borrow  source  which  had  been  selected  by  a i rphoto  interpretat ion.  

The o u t l i n e s  of the   p rospec t ive   bor row sites were de l inea ted   on  

the   cor responding   a i rphoto   a long   wi th  any a d d i t i o n a l   s a l i e n t  

f e a t u r e s  of t h e   d e p o s i t .  The e x a c t   l o c a t i o n  of t h e  test p i t s ,  
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d r i l l   h o l e s ,  and t r a n s e c t s   f o r  ground  geophysics was s p e c i f i e d  

and des igna ted   dur ing   th i s   reconnaissance  for  each  borrow s i te  

s e l e c t e d  for a d d i t i o n a l   i n v e s t i g a t i o n .  

A p r o j e c t   b i o l o g i s t  accompanied  the  geological  reconnaissance 

group to   p rov ide  a b io log ica l   a s ses smen t .  A b i o l o g i c a l  over- 

view  of  the  region i s  provided  under  Section 7 .  

4 . 2 . 3  F i e l d   I n v e s t i g a t i o n  

On t h e   b a s i s  of the geologica l   reconnaissance   and   the  time 

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

fo r   t he   R icha rds   I s l and  t o  Fort: Good Hope s tudy area, a t o t a l  of 

35 borrow  deposi ts  were s e l e c t e d   f o r  test p i t t i n g ,   d r i l l i n g  and 

geophysics .   This   schedule  was based on the  complet ion of two 

borrow  deposi ts   each work day, An a d d i t i o n a l  13 borrow  deposi ts  

were ground  checked  during  the  geological   reconnaissance.  

General ly ,  two t o   t h r e e  test p i t s  per  borrow  deposit  were 

completed  by t h e  two test  p i t t i n g   c r e w s   c o n s i s t i n g  of t h r e e  

no r the rn   l aboure r s   fo r   each  crew, The supe rv i s ion  of t h e  two 

tes t  p i t t i n g  crews, sampling  and  logging was c a r r i e d   o u t  by a 

jun io r   geo techn ica l   eng inee r .  The tes t  p i t s   excava ted  were 

g e n e r a l l y  4 by 6 f e e t   i n  area, and  extended  from 4 t o  1 0   f e e t   i n  

depth.  The  60-pound  hammers, powered by compressed a i r ,  were 

used t o   e x t e n d   t h e s e  t es t  p i t s   benea th   t he   pe rmaf ros t   t ab l e .  I n  

g e n e r a l ,   t h e  test pits were s e l e c t e d   i n  areas where   t he   ac t ive  

l a y e r  was thought t o  be the   deepest   to   minimize  the  need fo r  

compressors, All organ ic  peat and /o r   vege ta t ion  material on t h e  

s u r f a c e  of t h e  test p i t  l o c a t i o n  was c a r e f u l l y  removed  and 

r e p l a c e d   a f t e r   t h e  tes t  p i t  had  been  backfi l led,  

When t h e  test p i t  had been excava ted   t o   t he   des i r ed   dep th ,  a 

representa t ive   sample  of g ranu la r  material w a s  taken  f rom  the 

exposed ver t ical  wall of t h e  test p i t .  These  samples  generally 
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weighed 400 t o  500 pounds  and were contained i n  s i x  t o  t e n  

sample bags. The. material was r e t a i n e d  i n  heavy p l a s t i c   b a g s  i n  

o rde r  t o  minimize t h e  loss  of mo i s tu re   con ten t   and   f i nes .   In  

a d d i t i o n   t o   t h e  samples, a photographic  record of o n e   v e r t i c a l  

f a c e  of t h e  tes t  p i t  was taken i n  a series of  frames from t h e  

s u r f a c e  t o  t h e  bottom of the p i t .  These photos are on f i l e  a t  

NESCL . 

Photo 4 . 2 . 1  

Typical  view of a test p i t   e x c a v a t i o n  a t  d e p o s i t  
N75-106P-B3. 

The depth of se lec ted   bor row  depos i t s  were checked by d r i l l i n g  

i n  areas t h a t  were r e p r e s e n t a t i o n  of t h e   d e p o s i t .  A h e l i c o p t e r -  

p o r t a b l e  "Heli-Drill", which i s  descr ibed i n  d e t a i l   i n   S e c t i o n  3 

of t h i s   r e p o r t ,  was used.  I n   g e n e r a l ,  t h e  d r i l l   h o l e s  were located 

where   t he   ac t ive   l aye r  w a s  sha l lowes t   i n   o rde r   t o   min imize  

- 1 9  - 



- Norrhern Enginrering Services 

Photo 4 . 2 . 2  

Typica l  v i e w  of a tes t  p i t   s i d e  wall a t  d e p o s i t  
N75-107C-B2. 

caving and "blow out'' problems dur ing  t h e   d r i l l i n g   o p e r a t i o n s .  

An open-hole a i r  c i r c u l a t i o n   t e c h n i q u e  w a s  used   pr imar i ly ,  

a l though a w e t  c i r c u l a t i o n   c a p a b i l i t y  w a s  a v a i l a b l e  on t h i s  

d r i l l i n g   r i g .  The subsu r face  l o g g i n g  w a s  conducted  by  observing 

t h e  a i r  f l u s h e d   c u t t i n g s  and t h e  downhole d r i l l   a c t i o n .  

The ground geophysics  conducted a t  each borrow  deposi t  were 

c a r r i e d  o u t  by a three-man crew. The d e t a i l s  and the r e s u l t s  of 

t h e   g e o p h y s i c a l   i n v e s t i g a t i o n  are i n c l u d e d   i n   S e c t i o n  6 and 

Appendix "C" of t h i s   r e p o r t .  

4.2 .4  Labora torv   Tes t ina  

The e n t i r e  series of tes t  p i t   s a m p l e s   o b t a i n e d   f o r   t h i s   p o r t i o n  

of the  borrow  s tudy were forwarded t o  R.M. Hardy  and  Associates 

Limi ted ,   Calgary ,   Alber ta .  The fo l lowing   l abora to ry  tests were 

c a r r i e d  ou t  : 
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(a) Mechanical  Grain  Size Analysis ASTM C 136 - 7 1  

(b )  Moisture  Content ASTM C 566 - 67 

(c) Pet rographic   Analys is  ASTM C 295 - 65 

(d) Los Angeles  Abrasion Test ASTM C 131  - 69 

(e)  Sulphate  Soundness Test ASTM c a8 - 73 

( f )  Organic  Content ASTM C 40 - 73  

The schedule  of samples   to  be t e s t e d ,  and t h e   t y p e s  of tests t o  

be  conducted on each sample, were provided   to  R.M. Hardy and 

Associates   Limited by NESCL. The r e s u l t s  of the  l a b o r a t o r y  

tests are included i n  t h e   i n d i v i d u a l  s i t e  reports. 

It should  be  noted  that   none of t h e  drill h o l e  logs  were v e r i f i e d  

by l a b o r a t o r y   t e s t i n g .  

4.2.5 Report  Format 

The s i t e  s p e c i f i c   i n f o r m a t i o n   f o r  each po ten t i a l   bo r row  depos i t  

i s  inco rpora t ed  i n  t h e   " I n d i v i d u a l  S i te  Reports",  which is 

o u t l i n e d  i n  Sec t ion  11 of t h i s   r e p o r t .  
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5. 

5.1. 

REGIONAL GEOLOGY AND GEOMORPHOLOGY OF THE RICHARDS ISLAND TO 
FORT GOOD HOPE AREA 

General 

The s tudy area i n c l u d e s   p a r t s  of t h e  Arctic C o a s t a l   P l a i n  and 

Anderson  Plain.   That   par t  of t h e  Arctic Coas t a l   P l a in   cove red  

by t h i s   s t u d y   c o n s i s t s  of t h r e e  parts:  

t he   P l e i s tocene   Coas t l ands ,   an   ex tens ive   l ake   do t t ed  

lowland 50 t o  200 fee t   above  sea level, which i s  

unde r l a in  by t h i c k   P l e i s t o c e n e   d e p o s i t s ;  

the  Caribou H i l l s ,  a r o l l i n g   u p l a n d ,  much of which i s  

over 500 fee t   above  sea level and which i s  unde r l a in  

by r e l a t ive ly   so f t   rock   fo rma t ions ;   and  

t h e  Mackenzie Delta, a f l a t ,   d e l t a i c   p l a i n   c o v e r e d  by 

a maze of l a k e s  and  channels,  which is developed on 

pos tg lac ia l   f ine-gra ined   unconsol ida ted   sed iments .  

The Anderson P l a i n   n o r t h  of 68" l a t i t u d e  is a gen t ly   undu la t ing  

t o  flat upland,  which rises from 200 f e e t  a t  i t s  northern  edge 

t o  800 fee t   p lus   near   Nor th   Car ibou   Lake .  The n o r t h e r n   s e c t i o n ,  

c a l l e d   t h e  Campbell Lake Hills, i s  i n t e r r u p t e d  by a broad   t rench  

incised  into  bedrock  and  occupied by  Campbell  Lake.  South  of 

68" l a t i t u d e   t o   n e a r  Yeltea Lake,   the   Anderson  Plain is s t i l l  

broadly   undula t ing ,   bu t  is commonly above   1000  fee t   e leva t ion .  

Bedrock is exposed  along  the  edges of numerous  broad  valleys. 

The Anderson  Plain i s  lower  and f l a t t e r  between Yeltea Lake  and 

F o r t  Good Hope, general ly   between 200 and 700 f e e t   e l e v a t i o n ,  

and  has   fewer   incised  val leys .  The southwest  edge  of  the 

Anderson P l a i n  i s  def ined by the  Mackenzie  River  trench,  which 

is occupied  by  the river and ad jacen t  low f l a t   b e n c h e s .  
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5.2 Bedrock 

Tertiary  strata  lies  well  over a hundred  feet  below the ground 

surface  in  the  Pleistocene  Coastlands,  but  rises  to  near  the 

surface  under  the  northern  part of the  Caribou  Hills,  where 

interbedded, poorly consolidated  Tertiary  conglomerates,  sand- 

stones,  and  mudstones  are  exposed  along  most  escarpments. The 

southern  end of the  Caribou  Hills  is  underlain  by  Cretaceous 

shales. 

The  Campbell  Lake  Hills  north  of  Campbell  Lake  are  erosion 

resistant  Precambrian  quartzites  and  argillites  and  Paleozoic 

carbonates.  South of Campbell  Lake,  the  terrain  is  primarily 

underlain  by  Cretaceous  and  Devonian  shales  and  sandstones  with 

more  competent  sandstones  often  capping  plateaus.  East of 

Thunder  River  bedrock  is  middle  Devonian  limestones and shales, 

frequently  capped  by  Cretaceous  shales  and  sandstones.  The 

Devonian  limestones  and  more  resistant  Cretaceous  sandstones  are 

frequently  cliff  formers. 

5 . 3  Surficial  Deposits 

The  Mackenzie  Delta  is  formed  primarily  of  organic  silts  and 

sands.  The  surface of the  Delta is marked  by  not  only  delta 

channels,  but  numerous  thermokarst  lakes  and  shallow  depres- 

sions. 

Most  of  the  Pleistocene  Coastlands  and Campbell Bills are 

blanketed  by  either  morainal  or  glaciofluvial  deposits, or 

thermally  modified  versions  of  these  materials  as  they  were 

glaciated  in  early  Wisconsin  time.  Outwash  deposits  are con- 

centrated  near  Ya-Ya  Lake,  the  East  Channel of the  Mackenzie 

River,  the  northern  edge of the  Caribou  Hills,  east of Parsons 

Lake, and  adjacent  to  the  Eskimo  Lakes.  Most  of  the  remaining 

area is covered  by 5 to 20 feet of till, or lacustrine  deposits 
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of the rmokar s t   o r ig in .   Dur ing   deg lac i a t ion  of the Caribou 

Hills, d ra inage  w a s  o f t en   b locked  and a t h i n   b l a n k e t  of g lac io-  

l a c u s t r i n e  s i l t  and  c lay  covers  earlier g l a c i a l   d e p o s i t s   i n  

lower areas. Materials of v a r i a b l e   t e x t u r e  are general ly   capped 

by 5 t o  LO f e e t  of i ce - r i ch  s i l t  and  peat: i n   d e p r e s s i o n s   a n d  on 

f l a t  areas. 

Throughout   the   wes te rn   par t  of the   P le i s tocene   Coas t lands   and  i n  

the   b road   depress ions   wi th in   the   Car ibou  Hills, t h e   p r e v i o u s l y  

d e s c r i b e d   g l a c i a l  and p o s t g l a c i a l   s e d i m e n t s  are  u n d e r l a i n  by a 

thick  sequence of i n t e rbedded   f l uv ia l   and   de l t a i c   s ands   and  

mar ine   c lays .   The   mar ine   c lays  of t h i s   s e q u e n c e  are  found 

mainly on t h e   n o r t h w e s t   p a r t  of Richards   I s land .  

The hummocky topography of t he   P l e i s tocene   Coas t l ands   and   pa r t s  

of t he   Ca r ibou  Hills r e s u l t s  from t h e   v a r i a b l e  ice con ten t  of 

sur face   sed iments .  Most h i l l s  are  u n d e r l a i n  by sediments  

Photo 5 . 3 . 1  

Poten t i a l   bo r row  depos i t   l oca t ed  i n  t h e   t u n d r a  area near  
Parsons  Lake N.W.T. 
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containing  very  icy  sediments or massive  ice  layers,  whereas 

sediments  underlying  depressions  contain  less  ice.  The  ice 

layers  underlying  the  hills  were  melted  by  thermokarst  processes 

during  the  formation of the  depressions. 

The  Campbell  Lake - Stitidgi  Lake  lowlands  contains  glacio- 
lacustrine  clays  capped  by  a  blanket  of  peat.  The  southeastern 

flank  consists of fluted  bedrock  and  drumlinized  till  with  a few 

eskers  paralleling  the  northeast  trending  drumlins  and  flutes. 

A peat  layer  blankets  the  drift  over  much of t h i s  area. 

Moraine  ridges,  kame  complexes,  and  outwash  deposits  define 

the  irregular  margin  of a former  glacier  ("classical  Wisconsin" 

limit)  from  southeast of Sitidgi  Lake  east  past  Travaillant  Lake 

to  southeast of Tutsieta  Lake.  This g l a c i a l  limit  was  largely 

controlled  by  bedrock  relief.  The  outwash  is  generally  in  the 

form of valley  trains  that  occupy  broad  valleys  incised  in  bed- 

rock  and  leading  ultimately to the  Kugulak and Anderson  Rivers. 

The  terrain  between  Campbell Lake and  Fish  Trap  Lake  is  rolling 

to  hummocky  moraine  with  patches of organic material.  Southeast 

of Fish  Trap  Lake to near  Yeltea Lake, till and  colluvium  varying 

in  depth from 5 feet  to  greater  than 50 feet  cover  a  highly  dis- 

sected  bedrock  surface.  Surficial  deposits  are  thickest in the 
broad  incised  valleys  and  depressions.  Glaciolacustrine  deposits 

are  scattered  throughout  the  lowlands  and  depressions.  Peat  is 

confined to poorly  drained  depressions  and  broad f l a t  areas. 

The hummocky to rolling  nature of some  glacial  deposits  between 
Campbell  Lake  and  Yeltea  Lake  is  most  often  due  to  the  presence 

of  icy  sediments  and  massive  ice  under  hills,  and  relatively  low 

i n  content  of  sediments  underlying  intervening  thermokarst 

depressions. 

South of Yeltea  Lake,  most  of  the  Anderson  Plain is covered  by 

till, 3 to 40 feet  thick,  in  the  form  of a morainal  plain.  In 
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major   va l leys ,   such  as those  occupied by t h e  Loon and Hare Indian 

Rivers ,  till o v e r l i e s   t h i c k   p r e g l a c i a l   s a n d s  and g r a v e l s .  Dis- 

con t inuous   g l ac io l acus t r ine   s ed imen t s   and   g l ac io f luv ia l   s ands  

o v e r l i e   t h e  till i n   b o t h   t h e s e   v a l l e y s  and p e a t  i s  common i n  

poor ly   d ra ied   depress ions .  A major  esker-kame  complex p a r a l l e l s  

the  lower Bare Ind ian  River. 

Photo 5.3.2 

P o t e n t i a l   b o r r o w   d e p o s i t   l o c a t e d   i n   t h e   f o r e s t e d  
area n o r t h  of F o r t  Good Hope. 

Benches along the  Mackenzie  River  trench are covered by  up t o  

1 5 0   f e e t  of g l a c i o l a c u s t r i n e  s i l t  and c l a y  and are f r e q u e n t l y  

capped  by  sand. On higher  benches,  hummocky moraine is p resen t  

and only  the  lower areas of the  benches are veneered by lacus- 

t r i n e   d e p o s i t s .   P e a t  is common in   poor ly   d ra ined   broad   depres-  

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

p r e g l a c i a l   s a n d s  and g r a v e l s .   A l l u v i a l  fan d e p o s i t s  and kame 

terraces are o f t e n   p r e s e n t   a d j a c e n t  t o  t h e   b a s e  of the   escarp-  

ment bordering  the  Mackenzie   River   t rench.  
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5 . 4  Permafrost  and Ground Ice 

The s tudy area l ies wi th in   the   zone  of continuous  permafrost  

north  of  Thunder River. T a l i k s  exis t  under  most water bodies .  

The active l a y e r  is general ly   one  and two f e e t   t h i c k   u n d e r  areas 

w i t h   t h i c k   t u r f   o r   p e a t   c o v e r .  Under  exposed  gravels on south 

f a c i n g   s l o p e s  i t  i n c r e a s e s   t o   a b o u t  6 f e e t   t h i c k   j u s t   n o r t h  of 

Inuvik,   but  is a g a i n   s h a l l o w e r   i n   t h e   t r e e d  area jus t   sou th   o f  

Inuvik.  However,  thaw d e p t h s   i n  w e l l  d r a i n e d   g r a v e l s   n e a r  

T r a v a i l l a n t  Lake o f t en   exceed   10   f ee t .  

South of Thunder River widespread  discontinuous  permafrost  is 

p resen t .  Active l a y e r s  are shallow, 1 t o  3 f e e t   d e e p ,   i n  

areas covered   by   th ick   tu r f   o r   pea t   bu t  are in   excess   o f  1 2  f e e t  

under w e l l  d r a ined   g rave l   depos i t s .  Some r i d g e s  and well d ra ined  

slopes may be   f ree   o f   permafros t   near  For t  Good Hope. Imper fec t ly  

dra ined   sand   or   g rave l   wi th  a th in   pea t   o r   o rganic   cover   have  

active l aye r   dep ths  of 3 t o  10 f e e t .  

Ground ice i n   t h e  form  of  tabular  bodies of massive ice is 

common under many h i l l s  and r i d g e s   i n   t h e  area n o r t h  of Inuvik.  

Although ice is most common at  the  contact   between till or f i n e -  

g ra ined   depos i t s  and the   under ly ing   sand   or   g rave l ,  i t  is no t  

r e s t r i c t e d   t o   t h i s   h o r i z o n  and may occur   within  any  unconsol i -  

dated material a t  v a r i a b l e   d e p t h s   t o  a t  least 200 f e e t .  Many 

g l a c i o f l u v i a l   d e p o s i t s  are known t o  c o n t a i n  or over l i e   mass ive  

i c e  of t h i s   t y p e .  Ice l e n s e s ,  are common i n  t i l ls  and f ine -  

t ex tu red  materials i n   t h i s  area; commonly t h e s e   d e p o s i t s   c o n t a i n  

about 20 percent   excess  ice wi th  somewhat h i g h e r   i c e   c o n t e n t s  

near   the   base  of t h e   a c t i v e   l a y e r .  Sandy  outwash a l s o   f r e q u e n t l y  

c o n t a i n s   t h i n  ice  l enses .  Ice wedges  occur i n  a l l  materials. 

Tabular  bodies of massive ice ,  i c e   l e n s e s ,   a n d   r e t i c u l a t e  ice 

are p l e n t i f u l  i n  l a c u s t r i n e   d e p o s i t s  a s  far south as F o r t  Good 

Hope. T i l l  g e n e r a l l y   c o n t a i n s  a concen t r a t ion  of i c e   l e n s e s   i n  

the  upper 5 f ee t   t ha t   can   fo rm as much as 25 pe rcen t  of t h e   t o t a l  
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sediment  volume.  However,  tabular  bodies of massive  ice  in  till 

seems to be  confined  to  areas  north  of  Thunder  River.  In  this 

same  area,  irregular  bodies  of  massive  ice  may  also  be  present 

in  sandy  and  silty  fluvial  and  glaciofluvial  material.  Ice 

wedges are still  present  in  materials  having  shallow  active 

layers, but are absent or negligible  in  gravels  having  active 

layers of 8 feet or more. 

5 . 5 .  Regional  and  Local  Drainage 

The  Hare  Indian  and  Loon Rivers are  the  only  rivers of any 

significant  size  that  drain  into  the  Mackenzie  River  in the 

Richards  Island  to  Fort  Good  Hope  section.  Other  streams  are 

minor as most  of  the  drainage  is  north to the  Anderson,  Kugaluk, 

and  Miner  River  systems,  The  Mackenzie  River,  itself,  forms a 

maze of distributaries  throughout  the  Mackenzie  Delta,  although 

major  discharge  is  confined to larger  channels.  The  East  Channel 

of the  Mackenzie  River  leaves  the  Delta  at  Tununuk  separating 

Richards  Island from the  mainland. 

On the  Pleistocene  Coastlands  and  flatter  parts of the  Caribou 

Hills,  small  beaded  creeks flow between  lakes  and  many  areas 

seem to be  drained  through  seepage  along  icewedge  trenches. 

These  trenches  are  characteristic of polygonal  ground  common to 

depressions  and  swales. On areas  with  gentle  regional  slopes 

such as  higher  portions  of  the  Caribou  Hills  and  much of the 

Anderson  Plain,  local  drainage  appears to be  through  seepage 

along  fen-filled  valley bottoms or shallow  drainageways  which 
lack a definite  stream  channel. In valleys where a clearly 

defined  stream  channel  is  present,  low  terraces  are  often  not 

integrated  into  the  stream  drainage  and  are  characterized  by 

standing  water on their  surfaces. On outwash  plains, old 
channels  are  also  poorly  drained  and  covered  by  fens  and  wet 

meadows. 
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5.6  Granular Materials 

Granular materials i n  the   s tudy  area are c o n c e n t r a t e d   i n   t h e  

environments : 

The Ya-Ya eske r  and associated  outwash deposits on 

Richards Island. 

Kame terraces and  complexes along the   northern  edge 

of the  Caribou Hills. 

Exhumed Ter t ia ry   g rave ls   th roughout   the   Car ibou  

Hills. 

Kame complexes  between  Parson's  Lake  and  the Eskimo 

Lakes. 

Eskers and kame t e r r a c e s   a l o n g  the  southeastern  edge 

of the   t rench   occupied  by Campbell Lake. 

Numerous k a m e  complexes, kame d e l t a s ,  and outwash 

p l a i n s   t h a t  are a s s o c i a t e d   w i t h  a g l a c i e r  limit t h a t  

can  be  t raced from sou theas t  of S i t i d g i  Lake past  

T r a v a i l l a n t  Lake t o  sou theas t  of Tuts ie ta   Lake.  

Kame terraces along  the  edge of t h e  Mackenzie River 

t r ench .  

Loon R i v e r   f l u v i a l   t e r r a c e s .  

An esker-kame  complex n o r t h e a s t  of Fo r t  Good Hope. 
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6 .  

6.1 

GEOPHYSICAL INVESTIGATIONS OF GRANULAR DEPOSITS 

General 

Gravel  deposits  can  often be delineated  from  surrounding s o i l s  

by  measuring  the  electrical  resistivity of the  ground.  Figure 

6.4.1 shows  the  resistivity  ranges of the  soil  types  of  the 

Unified  Soil  Classification  System.  Clean  gravels (GP) have  a 
resistivity  in  excess of 1000 ohm-m,  gravels  with  fines (GC) 
have  lower  resistivities.  It  is  often  difficult  to  differentiate 

sands  from  gravels  by  resistivity  measurements. 

The  relatively  simple  situation,  shown  in  Figure 6.4.1, becomes 

considerably  more  complex  in  permafrost  regions.  Figure 6 . 4 . 2  

shows  the  variation  in  resistivity  with  temperature  for  several 

soil  types;  when  the  ground  freezes  the  resistivity  increases; 

and f o r  gravels,  this  increase  is  sudden. The trend  of a 

resistivity  increase, i n  going from  clay  to  silt  to  gravel,  is 

maintained  when  the  ground  is  in  the  frozen  state.  However, in 

addition to temperature  the  ice  content of the  ground  influences 

resistivity, as is  illustrated  in  Figure 6 . 4 . 3 .  High  resistivity 

(> 5000 ohm-rn) in  permafrost  regions  can,  therefore,  be  due  to 

low ground  temperatures,  high  ice  content  and  frozen  gravel. 

Thus, the  resistivity  of  gravel  deposits  depends, in addition  to 

soil type, on temperature  and  ice  content. The  value of resisti- 
vity  over a frozen  deposit  can,  therefore,  not  be  used  as  a 

criteria f o r  soil type  without  correlation  to  borehole  data. 

Often  the  best  use  of  geophysics  in  borrow  inventory  programs  is 

in  delineating  the  extent  of  granular  deposits  and  extrapolating 

subsurface  information  between  boreholes.  This  requires  that 

many  geophysical  soundings  are  made, so that  a  clear  indication 

is  obtained of the  relative  values  of  resistivity  on  and  around 

granular  deposits.  During t h i s  investigation  only  a few (1 to 3)  



measurements  were  made  near or  on a deposit, and the  results of 

geophysical  surveys  were,  therefore,  often  inconclusive. 

Resistivity  surveys,  particularly  in t h e  Arctic,  require  electro- 

magnetic  rather  than  electrical  methods. In electrical  methods, 

the  contact  resistance  of  probes  inserted  in  the ground has to 

be kept low.  Establishing  low  contact  resistance  is  difficult 

on  permafrost. Also very  small  lateral  variation  in  depth of 

active  layer  can  have  very  large  effects  on  electrical  resisti- 

vity  measurements.  Electromagnetic  methods  have  significant 

advantages  over  electrical  methods i n  resistivity  surveying  in 

the  Arctic.  Electromagnetic  methods  for  shallow  exploration 

(% 30 ft) were  still  under  development  at  the  time of the  borrow 

program.  Non-contact  electromagnetic  methods  for  shallow explo- 

ration  became  available  shortly  after  the  conclusion of the 

borrow  investigation. 

Photo 6.1 .1  

Geophysical  resistivity  instruments  set up at a potential 
borrow  deposit in the  Noel1  Lake  area  just  north of Inuvik 
N.W.T. 
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6 . 2  Resistivity  Results 

During the  borrow  investigation,  two  geophysical  measurements 

were  made : 

(a) vertical  soundings  with  four  probes  (galvanic)  in a 

Schlumberger  array, 

(b) VLF radiohm  resistivity  measurements. 

Because  vertical  soundings  with  probes is a  relatively  slow  pro- 

cess,  there  was  only  time  for  a few soundings.  From  these  data 

it  has  been  difficult  to  draw  a  reliable  interpretation  about 

soil  types  at  granular  deposit  sites. 

The VLF radiation  has  a  depth  of  penetration  that  is  too  deep 

for shallow  exploration. VLF radiation  in  the  area  investigated 

in  this  volume  mainly  reflected  depth of frozen  ground or  depth 

to  bedrock. 

Because  the  geophysical  measurements,  employed  at  the  time Of 

the  survey,  were of limited  value  to  this  program,  and  were  not 
used  in  either  determining  the  extent  or  depth of the  deposits, 

the  data  are  not  included  in  this  volume. 

Shortly  after  the  field  program  for  the  borrow  investigation  was 

completed,  electromagnetic  equipment  designed for shallow 

exploration  became  available. The equipment was tested, f o r  its 

ability  to  delineate  granular deposits in  five  existing  deposits 

in  the  Calgary  area.  The  results  of  these  tests  are  given in 

Appendix C .  The  equipment  described  and  tested  in  Appendix C 

has  the  following  advantages  over  the  conventional  methods  used 

in  the  borrow  investigation: 

(a)  productivity  of  surveying  increased  by  at  least a 
factor 10, so that a deposit  can  be  quickly  scanned. 
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(b) depth of e x p l o r a t i o n  l i m i t e d  t o  depth of i n t e r e s t  

(20-30 ft) , 
(c) l o c a l  resolution of ground  conditions (10-15 f t ) ,  so  

that changes i n  subsur face  cond i t ions  are mapped with 

a r e s o l u t i o n  of 10-15 f t .  
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FIGURE 6.4.1 
THE RANGES IN RESISTIVITY  ASSOCIATED  WITH THE SOIL 
TYPES OF UNIFIED ENGINEERING CLASSIFICATION SYSTEM. 

(CH-FAT CLAY)  ML-SILTY CLAY; SC-SANDY CLAY; MH-SILT; 
S-SAND; GW- WELL  SORTED GRAVEL; GC- GRAVEL WITH 
CLAY; GP -POORLY SORTED GRAVEL ). 
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FIGURE 6.4.2.  
THE RESISTIV ITY OF S E V E R A L   S O I L S  AND O N E  ROCK TYPE 
AS A FUNCTION OF T E M P E R A T U R E  (HOEKSTRA ET AL.,1975) 
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F I G U R E  6.4.3.  
RESISTIVITY OF FROZEN SILT AS A F U ~ C T I O N  OF ICE 
CONTENT (HOEKSTRA E T  AL., 1975 ) 
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7 .  BIOLOGICAL OVERVIEW - RICHARDS ISLAND TO FORT GOOD HOPE 

7.1 Vegetation 

The  vegetation  along  the  proposed  route  is  transitional  between 

treeless  tundra on the  Mackenzie  Delta  and  coniferous  boreal 
forest on the  Anderson Plain, consisting  mainly of open  stands 

of low spruce  with  an  extensive  ground  cover of lichen. A more 

detailed  description of the  vegetation  of  the  Mackenzie  Delta  is 

found  in  Corns ( 1 9 7 4 ) ,  while Rowe (1972) and  Zoltai  and  Pettapiece 

(1973) provided  descriptions of the  vegetation  of  the  Anderson 
Plain. 

The  tundra  vegetation of Richards  Island  and  the  Caribou  Kills 

consists  mainly of a low shrub-heath  type on drier  sites,  with 

sedge-cottongrass-heath  and  raised  centre  polygon  types  in 

wetter  depressional  areas.  Common  species  found  here  include 

dwarf  birch, w i l l o w ,  alder,  Labrador  tea,  lingonberry, crow- 

berry,  sedge,  cottongrass,  lichen,  and moss. 

The  forest-tundra  transition  extends  south  on  the  Anderson  Plain 

from the  Caribou Hills to  the  Thunder  River. The  vegetation 

consists of a mosaic of stunted  forest  usually  along  the shores 

of lakes,  streams,  and  rivers,  separated  by  patches of tundra 

vegetation  including  polygon  areas.  The  primary  species  are 

black  and  white  spruce  and  tamarack,  accompanied by alder  and 

willow  shrubs.  The  pattern  shows a gradual  change  from  north to 

south  as  forest  expands  and  tundra  shrinks. 

South  from  the  Thunder River to  Yeltea  Lake an open  subarctic 

woodland  predominates.  Areas of bog  and  fen  are  intermixed  with 

open  stands of dwarfed  trees.  Characteristic of the  park-like 

coniferious  stands  on  upland  sites is  a ground  cover of light- 

coloured  lichens.  The most abundant  species  on a l l  sites is 
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black   spruce  and a s soc ia t ed   w i th  i t  on well d r a i n e d   s o i l s  are 

white   spruce and white   birch,   whi le   tamarack i s  usual ly   found on 

poorly  drained soils. 

A c losed   con i f e rous   fo re s t  i s  c h a r a c t e r i s t i c  from Yeltea Lake t o  

F o r t  Good Hope. On some well d r a i n e d   s o i l s ,   e s p e c i a l l y   b e s i d e  

the Tieda, Loon,  and Hare Indian rivers, w h i t e   s p r u c e   a t t a i n s  

sawlog   s i ze ,   bu t   i n   gene ra l ,   s tun ted   wh i t e   and   b l ack   sp ruce   w i th  

wi l low  and   a lder   p reva i l   over  large areas of poorly  drained 

s o i l s .  White b i r c h  is commonly found on well drained  upland 

s o i l s .  Non-forested  land is made up of bogs ,   fens ,   and   recent ly  

burned areas. 

7 . 2  Mammals 

The d i s t r i b u t i o n  of mammals i n  this area varies along  the  tundra-  

f o r e s t   g r a d i e n t .   I n   t h e   n o r t h ,  on R icha rds   I s l and   and   i n   t he  

no r the rn   po r t ion  of the  Caribou Hills, g r i z z l y   b e a r ,  Arctic fox,  

r e i n d e e r  and Arc t i c   g round   squ i r r e l  are  found  whereas  moose, 

beaver,   caribou  and  marten are found i n   t h e   f o r e s t e d  areas. 

Richards   I s land  i s  an  important  denning area f o r   g r i z z l y   b e a r s .  

P r o t e c t i o n  of denn ing   hab i t a t  is important  because of the low 

p r o d u c t i v i t y  and r e s t r i c t e d   r a n g e  of t he   g r i zz ly   bea r .   B lack  

bear   dens  have  been  ident i f ied  in   the  Thunder   River   val ley  and 

along t h e  banks of the  Mackenzie  River  (Slaney  1974). 

Muskrats are found i n  most l a k e s ,   b u t   p r e f e r   l a k e s   w i t h   h i g h  

banks as found i n  upland  port ions of Richards   I s land   and   in   the  

Parsons Lake area (Slaney  1974). 

White foxes are common on t h e  coast of Richards   I s land  and r ed  

foxes are abundant  inland. A l l  dens  found by Slaney  (1974) on 

Richards   I s land  were considered t o  be red  fox  dens.  O f  45 dens 

l o c a t e d  i n  1972-73, 29 were found i n  s a n d y   s o i l ,  1 2  i n  sandy/loam 

s o i l s  and 4 i n  g rave l .  

- 40 - 



-Northern Engineering Services 

Sparse beaver populations  are  found  throughout  the  study  area. 

Habitat  near  the  proposed  pipeline in the  area  north  of  treeline 

was  designated  by  Dennington et a l .  (1973~) as  Class  IV  (insigni- 
ficant)  with  the  exception of Holmes Creek. South of treeline 

wetland  complexes  such  as  the  Campbell-Sitidgi  Lakes  lowland  are 

Class III (poor  quality)  habitat.  Class III beaver  habitat  is 
associated  with  wetland  complexes  which are more  numerous  south 

of Travaillant  Lake.  One  such  area  north of Payne  Creek is 
Class II (intermediate  quality). 

The  best  moose  habitat  in  this  region  occurs on islands  in  the 

Mackenzie  River  which  are Class I (good)  moose  wintering  range 
(Prescott e t  al. 1973).  Apart  from  these  areas,  moose  habitat 
is generally of low quality  along  the  proposed  pipeline  route 

north  of  Fort  Good Hope. The  Hare  Indian  River  and  a  small 

wetlands  complex  immediately  northwest of the  Hare  Indian  River 

are  Class III (poor)  moose  wintering  habitat.  The  only  other 

Class III moose  habitat  along  the  pipeline  route  between  Fort 

Good  Hope  and  Richards  Island  is  found  in  the  Campbell-Sitidgi 

Lake  lowlands  and  in  the  Holmes  Creek  area.  The  balance of the 

area  is  Class  IV  (insignificant or nil)  moose  wintering  range. 

Moose  range  throughout  the  area  north  of  Holmes  Creek  during 

the  summer  period, 

Three  subspecies of caribou  are  found  in  this  region.  Woodland 

caribou  are  scattered  throughout  the  forested  portion  of  the 

region. A population of 1000-2000 caribou of undetermined  sub- 

species  has  been  estimated f o r  the  Travaillant-Husky  lake  area 

(Canadian  Wildlife  Service  1973). Par t  of the  Bluenose  herd 

winter  in  the  Travaillant  Lake  area.  Evidence  presented  in  the 

Berger  Inquiry (1975) relating to ongoing  studies  by  the  Canadian 
Wildlife  Service,  indicates an estimated  population of 94,000 

animals to be  extending  their  winter  range  westward.  Semi- 

domesticated reindeer are herded north of Inuvik  and  moved  from 

summer  range on the  Tuktoyaktuk  Peninsula to winter  range  near 

tree  line  in  the  Parsons  Lake area, 
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Other   species   such as the  marten,   mink,  and  red  squirrel  are 

found  pr imari ly   south of t ree  l i n e .  

7 . 3  Birds  

The d ive r se   vege ta t ion   t ypes   found   i n   t he  area provide a v a r i e t y  

of h a b i t a t   f o r   b i r d s ,   w i t h  a pronounced  north-south  gradient   in  

species d i v e r s i t y   i n f l u e n c e d  by t h e   t r a n s i t i o n  from tundra t o  

fo re s t   vege ta t ion .   R icha rds   I s l and  is a s t a g i n g  and migra t ion  

area f o r  waterfowl  and i s  considered Class 2b (good) t o  Class 2a 

(very   good)   water fowl   habi ta t .   Habi ta t   qua l i ty   dec l ines   south-  

wards  and i s  rep laced  by Class 3a (poor) ,  4a (marginal) ,   and 4b 

( i n s i g n i f i c a n t   t o   n i l ) .   S o u t h  of t h e  Campbell  and S i t i d g i  

l a k e s ,   t h e   q u a l i t y  of wa te r fowl   hab i t a t   dec l ines  t o  Class 3a t o  

4b wi th  small areas of b e t t e r   h a b i t a t  becoming  more s c a t t e r e d .  

Land b i r d s   i n c r e a s e   i n   s p e c i e s   d i v e r s i t y  from n o r t h   t o   s o u t h ,  

( S a l t e r  and  Davis  1974) i n   r e s p o n s e   t o   i n c r e a s e d   d i v e r s i t y  of 

terrestrial  hab i t a t s .   A l though   t he   d ive r s i ty  of l and   b i rds  

i n c r e a s e s ,   t h e   d e n s i t y  does not   increase .  

Snow geese   u t i l i ze   t he   ou te r   Mackenz ie  Delta as f a r  as t h e  

western  edge of Richards   I s land   for   s tag ing   (Tul l  1975) .  The 

only  breeding area for   geese  (predominant ly   white-fronted  geese)  

recorded a l o n g   t h e   p i p e l i n e   r o u t e   o u t s i d e  of the  Mackenzie Delta 

is t h e   s e c t i o n  from  Richards  Island t o  Noel  Lake.  Breeding 

w h i s t l i n g  swans u t i l i z e   p o r t i o n s  of R icha rds   I s l and .   Dens i t i e s  

of 1 . 2  swans p e r  square  mile were recorded i n  1975 ( T u l l  1975).  

Ducks are found i n   r e l a t i v e l y   h i g h   d e n s i t i e s   a l o n g   t h e   p r o p o s e d  

rou te   sou th  of t h e  Mackenzie Delta, south  of T r a v a i l l a n t  Lake 

and east of T r a v a i l l a n t  Lake. Most common spec ies   inc lude  

oldsquaw,  goldeneye,  greater and lesser scaup, widgeon ( i n  

f o r e s t e d   a r e a s ) ,  and p i n t a i l .  
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Loons, p a r t i c u l a r l y   t h e   A r c t i c   l o o n ,  are common a long   t he   rou te  

south of Richards  Is land  and  south of T r a v a i l l a n t  Lake (Tu l l  

1975) .  Numerous loons were observed  during  this   f ie ld   survey  on 

l akes   ad j acen t  t o  p o t e n t i a l  borrow  sources. 

The only known p e r e g r i n e   f a l c o n   n e s t s   w i t h i n  two and one-half 

miles of the r o u t e  o r  po ten t ia l   bor row  sources  are i n  t h e  

Campbell  Lake Hills. There are no known g y r f a l c o n   n e s t s   w i t h i n  

two and  one-half miles of t h e   r o u t e   ( T u l l  1975) .  

7 . 4  Fish  

A l l  major streams and rivers crossed by t h e   r o u t e  and i n   t h e  

v i c i n i t y  of p o t e n t i a l  borrow  sources  support  f i s h  populat ions.  

Some rivers have   po ten t i a l  f o r  ove rwin te r ing   f i sh   popu la t ions ,  

i nc lud ing   t he  East Channel of the  Mackenzie River, Loon River ,  

Thunder  River  and Hare Ind ian  River. Other  important fish 

h a b i t a t   i n   t h e  area is  a s s o c i a t e d  w i t h  la rge   deep   lakes ,   such  as 

Noell Lake and T r a v a i l l a n t  Lake   where   g ray l ing ,   l ake   t rou t ,  

wh i t e f i sh ,   and   c i sco   occu r .   Ava i l ab le   f i she r i e s   i n fo rma t ion  

is p rov ided   i n   t he   i nd iv idua l  s i t e  r e p o r t s .  
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8. DATA PRESENTATION 

8.1 Ind iv idua l  S i t e  Reports 

8 .1  1 General 

The data   has   been   presented  so t h a t  a l l  i n f o r m a t i o n   r e l a t e d   t o  a 

given borrow  deposi t  i s  a v a i l a b l e  as an  individual   package.  The 

informat ion   inc ludes :  

(1) Airphoto  and Summary 

(2 )  S i t e  Report 

( 3 )  Test P i t  and Test Hole Logs 

( 4 )  Laboratory T e s t  Data 

8 .1 .2  Airphoto  and Summary 

An a i rpho to  and   synopt ic   page   in t roduces   each   ind iv idua l  s i t e  

report. The p h y s i c a l  outline of the borrow d e p o s i t ,   l o c a t i o n  of 

test p i t s  and/or  t es t  ho le s ,  and the   p roposed   p ipe l ine   rou te  are 

noted   on   the   a i rphoto .  A b r i e f  summary o u t l i n i n g   t h e   P h y s i c a l  

S e t t i n g ,  Material, Volume, and Assessment   for   each  individual  

depos i t  is denoted  on  the  airphoto  page. 

8.1.3 S i t e   Repor t  

All pert inent   data   and  assessments   which  have  been  compiled  for  

t he   po ten t i a l   bo r row  depos i t s   i nves t iga t ed  from  Richards  Island 

t o   F o r t  Good Hope are discussed  and  presented on a s i t e  s p e c i f i c  

basis  under   the  fol lowing  headings:  

(a) P h y s i c a l   S e t t i n g  - l o c a t i o n  of d e p o s i t   i n   r e l a t i o n  t o  

t h e   p i p e l i n e   r i g h t  of way and t h e   g e o l o g i c a l   s e t t i n g .  

Drainage is given ( ref .  Appendix A) as well as gemor -  

phology, ice conten ts   and   organic   so i l   cover .  
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(b) Biological  Setting - A general  description of vege- 

tation,  observed  and  recorded mamal and  bird  use of 

the  area,  and  fisheries  potential of adjacent  water- 

bodies  are  given f o r  each  site. These data were  used 

to  make an initial  biological  assessment  of  develop- 

ment of the  site  and  will  be  used  to  identify  sites 

requiring  further  investigation. 

(c)  Materials - description of soils in  the  deposit 

according  to  the  test  hole  logs  which  are  classified 

according  to  the  Terms and Symbols Section in Appendix A .  

In  the  Materials  and  the  Development  and  Rehabilitation 

sections  the  materials  are  indicated  as  being  sources 

of excellent, good, fair and  poor  quality  granular 

material.  These  terms  are  based  upon  the  definitions 

as  found  in  "Appendix A" pp A-16  and  A-17. 

(d) Volume - estimated  total  volume of granular  material 

as  calculated  by  planimetering  the  outline of the 

deposit  and  using  a  conservative  depth of the  deposit 

according  to  test hole logs  and  airphoto  interpretation. 

(e) Development and Rehabilitation - the  sections on 

Physical  Setting,  Biological  Setting,  Materials,  and 

Volumes  were  used  to  describe  the  potential  development 

of the deposit. A brief  general  plan for development 

of the  deposit was formulated  with  the  understanding 

that  additional  environmental  concerns  may  alter 

final  design. 

8.1.4 Test P i t  and Test Hole Logs 

An individual  test  pit  or  test  hole log  has  been  prepared on the 

standard NESCL form  and i n  accordance  with  the  standardized 

"Terms and Symbols" section  which  is  included  in  Appendix A. 
The  test  pit  and/or  test  hole log data  are  presented  within  the 

respective  individual  site  reports. 
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8.1.5 Laboratory Test Data 

The g ra in   s i ze   i n fo rma t ion   fo r   each   s ample   t e s t ed  i s  presented 

on the   "Gra in   S i ze   D i s t r ibu t ion  Curve", plotted  and  produced by 

R.M. Hardy  and  Associates  Ltd. The remain ing   labora tory  tests 

such as Los Angeles   abrasion,   sulphate   soundness ,   organic   content  

and   pe t rographic   ana lyses  are  summarized  and t abu la t ed   on   t he  

form e n t i t l e d :  "Summary of Laboratory Tests to Determine  Aggregate 

S u i t a b i l i t y   i n  Concrete". In  those  cases where   t he   f i ne   aggrega te  

w a s  a lso t e s t e d   t h e   r e s u l t s  are s i m i l a r i l y   t a b u l a t e d   a n d  cross- 

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

s i t e  r e p o r t   i n c l u d e s  a11 test  r e s u l t s  which are p e r t i n e n t   t o  

tha t   spec i f ic   bor row  source .  

a ,  2 Strip Maps 

In a d d i t i o n  t o  t h e  s i t e  s p e c i f i c   a i r p h o t o s ,   t h e   l o c a t i o n   a n d  

shape of each   po ten t ia l   bor row  source   which   has   been   inves t iga ted  

from Richa rds   I s l and   t o  For t  Good Hope have   been   p lo t ted  on t h e  

P r o j e c t   S t r i p  Maps a t  a scale of 1:250,000. T h e s e   p r o j e c t   s t r i p  

maps were produced  using  the  National  Topographic  Surveys map 

series and are presented  in   Appendix B. 
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9.  CONCLUSIONS 

The 1975 CAGSL-NESCL borrow f i e l d  program  and  previously  docu- 

mented s tud ie s   have  shown t h a t   a d e q u a t e   c o n s t r u c t i o n  materials 

are present   a long   the   p ipe l ine   rou te   be tween  Richards   I s land   and  

For t  Good Hope. Granular  deposits  and  shallow  bedrock are not 

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

development  of  these  resources w i l l  be  needed t o  e n s u r e   t h a t  

requirements by northern  communities,   highways,   and  industry  can 

be m e t .  

Fo r ty -e igh t   depos i t s  were i n v e s t i g a t e d  i n  t h i s  area of t h e  

Mackenzie  Valley  during  the summer of 1975.  Seventeen of t h e s e  

d e p o s i t s  had not  been  documented i n   t h e   d e t a i l e d  s i t e  i n v e s t i -  

g a t i o n s   f o r   t h e  DIAND Granular Materials Inventory.   Eight  of 

the  above 1 7  new d e p o s i t s  are recommended for potent ia l   deve lop-  

ment  based  on  granular material q u a l i t y .  A t o t a l  of approximately 

260 mi l l i on   cub ic   ya rds  of f a i r  t o  exce l l en t   qua l i t y   bo r row 

material were found i n   t h e   d e p o s i t s   i n v e s t i g a t e d   i n  1975 ( s e e  

Table I ,  page  51). 

The DIAND Granular Materials Inventory   has   covered   the  area from 
Richa rds   I s l and   t o   Fo r t  Good Hope. A d d i t i o n a l   f i e l d  work has  

been  done  by  the o i l  and  gas  producers  (see  Bibliography,  page  601) 

on t h e  Ya-Ya eske r  and  by DIAND o n   s e v e r a l   d e p o s i t s   i n  the 

Mackenzie Delta area between  Richards  Island and Parsons  Lake. 

The CAGSL-NESCL s t u d y   h a s   p r o v i d e d   f u r t h e r   d e t a i l  as r equ i r ed  on 

c e r t a i n   d e p o s i t s   d e s c r i b e d   i n   t h e  DIAND Granular Materials 

Inventory and has  added s i te  spec i f ic   in format ion   on   seventeen  

sites which were no t   i nc luded   i n   t he   de t a i l ed   bo r row s i t e  r e p o r t s  

done f o r   t h e  DIAND inventory by Ripley,  Klohn,  Leonoff  Inter-  

na t iona l   L imi t ed ,  EBA Engineering  Consultants  Limited,   and 

Pemcan Se rv ices  "72". 
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Granular  deposits  from  Richards  Island  to  Fort  Good  Hope  are 

concentrated  in  outwash  deposits  (including  eskers,  kame  ter- 

races,  kame  deltas  and kame complexes),  exhumed  Tertiary  gravels, 

and  fluvial  terraces. 

Granular  deposits  were  investigated  by  airphoto  analysis,  field 

reconnaissance,  geophysics,  test  pitting  and  drilling.  The 

results of the  airphoto  analysis,  field  reconnaissance, test 

pitting  and  drilling  appear  in  the  individual  site  reports  which 

make  up  Section 11 of  this  volume. 

Geophysical  investigations  were  done  to  supplement  information 

obtained  from  airphoto  analysis,  field  reconnaissance,  and  sub- 

surface  exploration of the  individual  borrow  deposits.  Electrical 

resistivity  measurements  were  made  at  most  borrow  deposits 

investigated.  The  resistivity of the  ground  was  determined by 

vertical  soundings  with  probes  in  a  Schlumberger  array  and  with 

VLF radiohm.  Both  methods  were  of  little  value  in  helping  to 

delineate  the  extent of the  deposit or arriving  at  the  depth of 

the  deposit. 

Shortly  after  completion of the  field  portion of the  borrow 

investigation  specially  designed  electromagnetic  equipment for 

shallow  exploration  became  available.  This  equipment  was  tested 

on 5 existing  borrow  pits  in  the  Calgary  area;  the  results show 

this  equipment  to  perform well for delineating  unfrozen  granular 
deposits. 

Following  the  field  reconnaissance of borrow  sources  and  a 

review  of  other  available  information,  no  biological  factors 

were  identified  which  would  preclude  development of the  deposits 

recommended  in  this  report.  Development of the  deposits  will 

have  localized  impacts  on  the  environment.  Implementation  of 

environmental  design  guidelines  in  the  final  location of borrow 

deposits  and  ancillary  facilities,  together  with  scheduling of 

activities,  should  maintain  acceptable  levels  of  impact. 
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IEPOS 1 . T  NO. 
(R)  - denotcs 
ceconnaissance 
s i t e  only 

L07C-81 
L07C-BZ 
L ~ ~ c - R ~ ( H )  
LOPB-B1 
107B-B2 
L07B-B3 
107B-B4 
107B-B5 
107B-B6 

107B-B7 

L07B-B8 

L07B-BY 
L07B-Bl0 
1078-Hll 
107B-B12 
L07B-Bl3 
107R-B14 

107B-Bl5 
107R-Rlb(R) 
107B-B17 (R) 
106N-B1 
1 06N-R2 
106N-H3 
106N-B4 
1060-B1 
1060-BZ 
1060-03 
1060-B4 
1060-B5 
1060-B6 
1060-01 
106P-BI 
106P-B2 
106P-B3 
106P-B4 
106P-B5(R) 

106 1 - B l  
106I-B2 
106'1-R3 
106 I-H4 ( K )  
1061-BS (R) 
1061-Hb(K) 
106I-B7(R) 
106I-B8(R) 
ln6T-RY ( R )  
106I-B10(R) 
1061-Bll (R) 
lObT-R12(R) 

TARLE T SUMMAHY TAR1.E 0F DEPOSITS INVESTTGATEO 
RICHARDS TSLAND TO FORT GOOD HOPE 

IITANI) 
IIEPOSTT 
NUMBER 

222 
226 
22s 
320 
319 
309 
315 
- 

- 

- 

452 - 
- 

1153a 

1146 
- 

450 - 
1141  
1139a 
1138 
1138 
1137 
1098 

1085 

1057 

1050 
1049 

1045 
1047 

1084,  1089 

- 

1052 

1035, 1036 - 
1022 
- 

I 

- 

1025 
1003 

1 noha 
1153 

. - .  
GRANULAR MATERIAL 

(NESCL Volume) 
x lo6 CU. yd. 

1 4 . 0  

7 . 9  
1 .0  

3 .0  
5.4 
b . 0 

10.0 
0.3 
- 

- 

1 .0  

5 . 8  

0 .8  
9 . 4  

0 .5  
4 . 6  
1 . 2  

22.4 
0.4 
4 .0  
- 

2 . n  

17.0 
16 .7  

10.0 
4.5 

13.0 

5 . 0  
1 . 0 

1 2 . 0  
1 . 4  
5 . 5  
4 .2  
9. 3 
0 .1  

35.0 
2 . 5  
6 . 2  
1 . x  
2 . 0  
n. 9 
1 .o 
0.7 
7.6 
1 .0  
1 . 5  

1 2 . 0  
. 

VON-GKANUI,AR MATERIAL 

T i l l  

X 

X 

X 

X 

Bedrock 

" 

X 

~- . . 

~- ., ~ - " 
RECOMMENDED 

SITES NOT 

(Major   reasnns)  

t l l l ;   t h i c k   o v e r -  
burden.  
too s i l t y ;  th ick  
overburden.  
t o o   s i l t y ,  t h i c k  
overburden;   maaslve 
ice. 

l a r g c  amount of  t i l .  
i n   d e p o s i t .  

t i l l  ( f rozen) .  

poor   qua l i t y   bed roc l  

l a r g e  amount o f  til: 

poor   access   and  
q u a l i t y .  

t o o   s l l t y ,  
t o o  sllty. 

t o o  s i l t y ,  
too s i l t y .  

- TOTAI. Not recommended Granular  
TOTAL Granular   Mater ia l  271 6 

= 'TOTAL 
M n t r r i a l  1 3 . 6  

2 5 8 , n   m i l l i o n  c u b i c  yards .  

I " . _ _ . I  "" ". . " .- -- " ,  ." . . .- 
NOTE: The  DIAND d e p o s i t  number refers  t o   t h e  number a s s i g n e d  t o  e a c h   d e p o s i t   t h a t  

was l n v e s t i g a t c d   d u r i n g   t h e   g r a n u l a r   m a t c r i a l s   i n v e n t o r y  as o u t l i n e d   i n   t h e  
following two sets of r e p o r t s .  
For numbers ': 1000 - Ripley,   Klohn  and  Leonnff   Internat ional  Ltd. 1972 & 1973. 
For  numbers ., 1000 - EBA Eng inee r ing   Consu l t an t s   L td .  and F.F. Slaney & Co. I.td. 

1974. 
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10 RECOMMENDATIONS 

The  1975  CAGSL-NESCL  borrow  field  program  and  previous borrow 

inventory  programs  have  shown  the  distribution  and  characteristics 

of borrow  deposits  along  the  pipeline  route  through  the  Mackenzie 

Valley  and  the  Yukon  Coastal  Plain. A s  the  location of the 

pipeline  and  facilities  and  decisions on construction  modes  are 

finalized, a more  accurate  determination of borrow  requirements 

should  be made,  Also,  during  this  final  design  stage, a detailed 

field  and  office  study  of  specific  borrow  deposits  chosen to 

supply  these  requirements  should  be  undertaken. 

Final  design  field  studies  should  obtain  information on the 

quantity,  quality,  and  stratigraphy of materials  available  in 

each  deposit,  This  data  should  be  collected  by  on-site  geological 

and engineering  observations  and  by  drilling  and  test  pitting. 

Geophysical  methods  should be used  where  feasible  to  provide 

subsurface  information  between  drill  holes. Also at  this  time 

additional data should  be  collected  on  the  occurrence of perma- 

frost in the  borrow  materials,  the  position  of  the  water  table 

in  the  deposit,  access  from  the  deposit to the  pipeline  route,  and 

engineering  aspects  which  might  be  useful  during  development  of 

the borrow source. 

It is  recommended  that final design  field  studies  including  bio- 

logical,  archaeological,  land  use,  land  availability,  and  socio- 

economic  factors of each  deposit  be  conducted. A preliminary  list 

of environmental  design  guidelines  is  given  in  Table I1 (see 

page 5 4 ) .  

Site  specific  borrow  pit  development  plans  using  information 

from  preliminary  and  final  design  studies  should  be  produced 

prior  to  the  exploitation of the  borrow  deposits. 
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1. 

5 .  

6. 

7 .  

8. 

9. 

10. 

TABLE I1 

PRELIMINARY  ENVIRONMENTAL  DESIGN  GUIDELINES 

Development a c t i v i t y   i n  the v i c i n i t y  of   borrow  deposi ts  may be   r e schedu led   du r ing   ce r t a in  
p e r i o d s  of the  year   to   minimize  dis turbance  of :   migrat ing  waterfowl  (Apri l -June)   (August-  
October ) ,   win ter ing  moose (December-April) , staging  waterfowl  (August-September) , spawning 
or   migra t ing   f i sh   popula t ions   (Apr i l -September) ,   migra t ing   and   ca lv ing   car ibou   (Apr i l - June)  
fox  and  wolf  (May-July),   grizzly  and  black  bears  (May-October),   and  raptors  (May-October),  

I n  t h e   f i n a l   l o c a t i o n  of b o r r o w   d e p o s i t s   a n d   f a c i l i t i e s ,   p r o d u c t i v e   f o r e s t  Land and 
merchantable   s tands  of  timber should   be   avoided ,   where   poss ib le ,   in   favour   o f   loca t ions  
i n  l o w e r   p r o d u c t i v i t y   f o r e s t   l a n d .  

Topso i l   and fo r   t he   o rgan ic   l aye r   f rom a l l  d i s t u r b e d  areas should  be  salvaged  and  s tockpi led 
f o r   u s e   i n   d e p o s i t   r e h a b i l i t a t i o n .  Trees and  shrubs may be  salvaged e i ther  'as  c u t '   o r  
ch ipped   fo r   u se   i n   e ros ion   con t ro l ,  as dimension  lumber   or   other   project   requirements .  

A buf fe r   s t r i p   shou ld   be   ma in ta ined   be tween   wa te rbod ies   and   t he   bo r row  depos i t   o r   suppor t  
f a c i l i t i e s   s u c h  as roads,   camps,  etc.   to  minimize  impact on aquat ic   ecosystems  and t o  
p r e s e r v e   i m p o r t a n t   r i p a r i a n   w i l d l i f e   h a b i t a t .  The loca t ion   and   wid th  of t h e   b u f f e r   s t r i p  
should  be  based on s i t e  s p e c i f i c   d a t a .  

Any s t r u c t u r e   c o n t a i n i n g   p e t r o l e u m   p r o d u c t s  o r  o t h e r   t o x i c  materials should   be   loca ted  
s o  a s   t o   p r e v e n t   t h e   i n t r o d u c t i o n   o f   t o x i c  materials into any  waterbody  inhabited by 
f i s h ,   w a t e r f o w l ,   a n d   a q u a t i c  mammals, or   any  water cour se   empty ing   d i r ec t ly   i n to   such  
water. 

No borrow p i t s  are proposed on active f l o o d   p l a i n   d e p o s i t s   i n   M a c k e n z i e   R i v e r   t r i b u t a r i e s .  
Where a n c i l l a r y   f a c i l i t i e s   s u c h  as haul r o a d s   c r o s s   a c t i v e  streams, precaut ions   should   be  
taken t o  p r o t e c t  stream banks  and  vegetat ion  and  to  limit s i l t a t i o n .  

B l a s t i n g   o p e r a t i o n s  a t  borrow  deposits  should  be  developed  following  den  surveys a t  t h e  
s i t e ,  to   p revent   adverse   impact  on denning   spec ies .   Hiberna t ing   spec ies   should   be  
r e l o c a t e d   o r   t a k e n  by r e s i d e n t   t r a p p e r s   i f   f o u n d  in the   proposed  borrow  deposi t .  Most 
b l a s t i n g  w i l l  be   done  during  the  winter   per iod,   thereby  minimizing  impact  on t h e   m a j o r i t y  
o f   w i l d l i f e .  

Borrow depos i t s   f r equen t ly   r ep resen t   p r ime   denn ing   hab i t a t  for  b e a r ,  fox, wolf ,   and  other  
denning  species .   During the  f i n a l   d e s i g n   f i e l d   s t u d i e s ,  active den si tes and  optimal 
p o t e n t i a l   d e n n i n g   h a b i t a t s  w i l l  be   loca ted .   These  areas should  be  protected  where 
necessary  from  borrow  development. 

Adequate  garbage  handling  and  disposal  measures w i l l  b e   r e q u i r e d   t o   p r e v e n t   a t t r a c t i n g  
b e a r s  and o the r   s caveng ing   w i ld l i f e   t o   bo r row  depos i t s .  

The Likel ihood of encoun te r ing   a r chaeo log ica l  s i tes i s  p r o p o r t i o n a t e l y   g r e a t e r   i n  w e l l  
d ra ined  areas than   in   low- ly ing ,   poor ly   d ra ined  areas. Archaeologica l   surveys  w i l l  be  
conducted a t  a l l  proposed  borrow  deposi ts   pr ior  t o  f i n a l   d e s i g n .  Development a c t i v i t i e s  
w i l l  be  monitoried by an   a r chaeo log i s t  i n  t h e  even t   cha t   a r chaeo log ica l  s i tes are en- 
countered  during  development of t he   bo r row  depos i t .  
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11. The following i s  a l i s t  of i nd iv idua l  site reports that are con- 

tained i n  t h i s  section. 

DEPOSIT 

107C-B1 
107C-B2 
107C-B3 
107B-B1 
107B-B2 
107B-B3 
107B-B4 
107%-I35 
107B-B6 
107B-B7 
107B-B8 
107B-B9 
107B-B10 
107B-Bll 
107B-B12 
107B-B13 
107B-B14 
107B-B15 
107B-B16 (R) 
107B-B17 (R) 
106N-B1 
106N-B2 
106N-B3 
106N-B4 
1060-B1 
1060-B2 
1060-B3 
1060-B4 
1060-B5 
1060-B6 
1060-B7 
106P-B1 
106P-B2 
106P-B3 
106P-B4 
106P-B5 (R)  
1061-B1 
106I-B2 
106I-B3 
106I-B4 (R) 
106I-B5  (R) 
106I-B6(R) 
106I-B7 (R) 
106I-B8(R) 
106I-B9(R) 
106I-B10(R) 
1061-Bll (R) 
106I-B12(R) 
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P h y s i c a l  Setting : 

Mo terial ; 

Volume : 

Assessment: 

DEPOSIT 1.07C-B1 

Deposi t  107C-E1 c o n s i s t s  of l a r g e   b a r s  on a fluvial 
terrace l o c a t e d   j u s t  west of Swimming P o i n t  and 8 
miles c a s t  of mi lepos t  25 on t h e   r i g h t  of way. 

SAND - well t o  poor ly  graded wi th   occas iona l   beds  
of g rave l .  

14,OGS,000 cubic   yards .  

Deposit  107C-B1 i s  a source  of f a i r   q u a l i t y   g r a n u l a r  
material s u i t a b l e  f o r  gene ra l  fill and b a c k f i l l .  

A i r p h o t o  No. A23476-128 

A p p r o x i m a t e  Scale : 1" = 5100' 
- 57 - 
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DEPOSIT 107C-B1 

PHYSICAL SETTING 

Deposit  107C-E1 i s  l o c a t e d   j u s t  w e s t  of Swimming P o i n t  on East Channel 

of the  Mackenzie River, and is 8 miles due east of mi lepos t  25 of t h e  

proposed   p ipe l ine   rou te .  The depos i t   co r re sponds   t o   sou rce  number 222 

in  Ripley,  Klohn,  Leonoff DIAND Granular Materials Inventory Zone I1 

(1972)  r e p o r t .  A d e t a i l e d   i n v e s t i g a t i o n  of t h i s  depos i t  has also been 

made by EBA i n :  "Geotechnical  Evaluation  of  Granular  Material ,   Mackenzie 

Delta Area", 1976.  

Th i s   depos i t   cons i s t s  of large b a r s  on a f l u v i a l  terrace t h a t   s t a n d s  20  

t o  50 f ee t   above   t he  level of t h e  Mackenzie River f loodp la in .  The sur-  

f ace   o f   t he   ba r s  are  f l a t   e x c e p t   f o r   g e n t l y   s l o p i n g   s l i p - o f f   s l o p e s .  

Old abandoned  channels are 10 t o  30 f ee t   be low  the   gene ra l  level of t h e  

ba r s ,   Occas iona l ly   s t eep   s ca rps   de f ine  t h e  edges of t h e   b a r s .  

Peat  and si l t  may range up t o  4 f e e t   t h i c k  on the   ba r s   and   d ra inage  i s  

good t o   i m p e r f e c t .   I n   t h e  abandoned  channels  and on some lower   par t s  of 

t h e  terrace, pea t   and   icy  s i l t  var ies   between 5 t o  10 f e e t  and  drainage 

i s  imperfect  t o  poor. 

The su r round ing   t e r r a in ,   wh ich   cons i s t s  of f l o o d p l a i n  and low terraces 

a long   t he  East Channel ,   contains   s tanding water, ind ica t ing   very   poor  

dra inage .  

I n  mid-August t h e  act ive l a y e r  i s  from 1 t o  6 f ee t   deep ,   be low  tha t   t he  

depos i t  i s  f rozen   wi th   very  l i t t l e  excess i c e .  EBA d r i l l   h o l e s   e n c o u n t e r e d  

v i s i b l e  i ce  i n  s i l t  and f i n e  sand   layers  of t h e   d e p o s i t .  

BIOLOGICAL SETTING 

The v e g e t a t i o n  a t  t h i s  s i te  c o n s i s t s  of dwarf   b i rch ,   g rass   and   l i chen  

w i t h   s e d g e s   a n d   s c a t t e r e d   a l d e r   i n  wetter areas. Arctic g round   squ i r r e l  
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dens  were  observed at the  site.  The  habitat  is  suitable  for fox, wolf, 

and  grizzly  bear. A reindeer  antler  was  found on the  site.  The  area 

provides  habitat  for  upland  and  passerine  bird  species.  Waterfowl  are 

present  in  the  area  throughout  the  summer  season and stage  during  the 

mid-August to late  September  period. No suitable  fish  habitat  is  found 

in  the  immediate  vicinity of the  site. 

MATERIAL 

On the  basis of our  preliminary  investigation and the  detailed  investi- 

gation  by EBA the material in this  deposit is of fair  quality  and  consists 

mainly of coarse,  well  graded  to  poorly  graded  sand  and  gravel  with 

occasional  silty beds. Lenses composed  mainly  of  gravel  ranging up to 

6 feet  in  thickness  were scattered throughout  the  deposit. 

VOLUME 

Based  on  an area of 930 acres and a conservative  depth  estimate o f  9 

feet, the  total  volume of material  available  is  approximately 14,000,000 

cubic  yards. 

A s  a result of the  detailed  investigation of this  deposit  recently  done 

by EBA in which 44 test  holes  were  advanced  it  should  be  noted  that  the 

recoverable  volume  would  be  about 6,000,000 cubic  yards.  Water  level 

of the  adjacent  lakes is the  limiting  factor  for t h i s  lower  volume. 

DEVELOPMENT AND REHABILITATION 

I 
I 
I 
D 

Deposit 107C-B1 is  a  source of fair  quality  granular  materials  and 

could  be  used  for  general  fill  and backfill in  pipeline  construction. 

Since a detailed  investigation  has  been  carried  out  at  this  deposit, 

further  test  holes  and  pits  may  be  needed  only  in  areas  where  proposed 

development  will  take  place. 
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No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would prec lude  development: 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t  boundar i e s ,   e t c . ,  will b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas dur ing   ce r t a in   pe r iods   o f  

t he   yea r .  

Access t o   t h e   d e p o s i t  may be  achieved by barge  t o  Swimming Poin t  and 

over land   f rom  there   to   the   depos i t ,  a d i s t a n c e  of approximately 1 mile. 

Material would  be  loaded on t rucks  and hauled  over ice on  the  Mackenzie 

R i v e r   t o   t h e   p i p e l i n e   r i g h t  of way a t  Tununuk j u n c t i o n .   A l t e r n a t i v e l y ,  

access  to t h e   p i p e l i n e   r i g h t  of way from t h e   d e p o s i t  may c o n s i s t  of an 

access   road of about 8 miles. Over land   access   dur ing   the   win ter   season  

would c o n s i s t  of snow roads.  

In i t i a l ly   t he   pea t   cove r   and   ove rburden  would be   s t r i pped  from t h e  area 

t o  be  excavated, and s tockpi led  around  the  edge of t h e  s i t e .  

Development of t h i s   d e p o s i t  would involve  excavat ing  borrow material i n  

s t a g e s  from r a i s e d   g r a v e l   b a r   a r e a s  down t o  a grade so t h a t  good d ra in -  

age would  be es tab l i shed   over   the   depos i t .   Depths  of overburden varies 

and  must be   de t e rmined   be fo re   spec i f i c   s ec t ions  are exp lo i t ed .  To 

prevent  slumping of ice r i c h  material along s lopes ,  borrow material c l o s e  

t o   t h e   r i v e r   b a n k s  o r  s t e e p  s lopes  should  not   be  excavated.  An adequate  

b u f f e r   z o n e   s h o u l d   b e   l e f t   t o   p r e v e n t   t h i s   s i t u a t i o n  from  occurring. 

Development of t h i s  borrow site could b e  accomplished by u s i n g   b l a s t i n g  

or   convent ional   ear thmoving  techniques  depending on s i t e  drainage  and 

the   degree  of ice   cementa t ion .  The excavated material may have t o  be 

s tockp i l ed ,  thawed,  and  drained  before it: i s  u s e d .   S i l t a t i o n   c o n t r o l s  

should  be  used  to   prevent  thaw water run-off   f rom  s tockpi les   draining 

i n t o   a d j a c e n t  water courses .  

Equipment required  for   development  would be   doze r s ,   r i ppe r s ,  end dump 

t rucks  and f r o n t  end loade r s .  

- 6 1  - 



A progressive  rehabilitation plan w i l l  be developed f o r  each deposit .  

T h i e  plan w i l l  have the  objective of restoring  disturbed areas to  be 
cornpatable with  their  aurroundings, and w i l l  outline  the sequence of 

rehabil i tat ion procedures to be used a t  each etage of development and a t  

the abandonment of the e i t e ,  Thie may Include  procedures such as: 
ae lect ive  grading and shaping; selective stripping and replacing of t o p  
soil and overburden; installation of physical erosion  control  structures 

and material; eeeding and mulching; and the  planting of trees and shrubs. 
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DESCRIPTION 

LOGGED BY.  1.1,s. FACl t lTY  

CHKD LAT. & LONG 69°U6'5[1"N, 134°24p26mpW 

DRWN BY: ;J.M.B. AIRPHOTO NO. : A 2 3 4 7 6 - 1 2 1  

CHKD: HELl- DR I 11 
METHOD : 

TEST HOLE LOG 

LABORATORY TEST  DATA 

A D r y  density (pcf )  0 Woter content % 

Plastic  limit 1-1 Liquid limit 

0 60 80 100 120 140 1 
20 40 60 a0  IOOE 

'ROJECT: 13011  

:LEVATION : 

OTHER 
TEST DATA 
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1975 BORROW INVESTIGATION 

REMARKS 

9:36 

Some gr indine and 
gravel  c t l i p s  

TEST HOLE No. 

N 7 5 - 1  DIC-E1 - A  

SHEET 1 OF 2 
PC-9.SK: 



iL
N 

'O
P

 

I I I 

z
 

-4
 

Ln
 

a
 

-4
 

99
 -

 

IO
H

 IS
31
 

D
EP

TH
 

(F
T.

) 

;O
IL

 G
R

O
U

P
 S

YM
I 

50
11

 G
R

A
PH

IC
 L

( 

.. 
-
 

IC
E 

G
R

A
P

H
IC

 L
O

 

N
R

C
 I

C
E 

TY
PE

 
VI

SU
A

L 
IC

E
 

%
 

b
 

SA
M

PL
E 

TY
PE

 &
 N

c 

;A
M

PL
E 

C
O

N
D

lT
lO

f 

C
O

R
E 

R
U

N
 &

 
%

 R
EC

O
VE

R
Y 

C
O

R
E 

C
O

N
D

IT
IO

N
 

D
EP

TH
 (

FT
.) 



- 
s9

 
- 

n
 !! 2 ? 

M
 - z 0 I I 

I I 

D
EP

TH
 

(F
T.

) 

O
IL

  G
R

O
U

P
 

SY
M

BC
 

io1
1 

G
R

A
P

H
IC

 L
O

( 

IC
E 

G
R

A
P

H
IC

 L
O

C 

N
R

C
 

IC
E 

TY
PE

 
V

IS
U

A
L 

IC
E

 
%

 
O

P
 

0
 

;A
M

PL
E 

TY
PE

 &
 

N
o 

#A
M

P
LE

  C
O

N
D

lT
lO

F 

C
O

R
E

 R
U

N
 

&
 

%
 R

EC
O

VE
R

Y 

C
O

R
E 

C
O

N
D

IT
IO

N
 

D
E

P
TH

 
(F

T.
) 

W
 

rn
 

X
 

v
)
 z 

4
 

m
 

v
, +
 

X
 
0
 

m
 

r
 



TEST HOLE LOG 

a DESCRIPTION 
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RWN BY: N . L .  AIRPHOTO No. ' 12654-343 

HKD: D. 0. RtG : 

METHOD : T E S T  P I T  

LABORATORY TEST DATA 

A Dry denslty ( p c f l  0 Water  content  % 

Plastic  limit  Liquid  limit 
OTHER 

TEST DATA 

I 
If VATION : 1 1975 BORROW INVESTIGATION 

I 

Using  shovels 

F i n e   g r a v e l  and coarse 
s a d   l a y e r   a t  dapM 1 . 3 '  

i - 1.5' 

2 4 F i n e   g r a v e l  and coarse 
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SIEVE ANALYSIS REPORT 1 

:OMMENTS OVERSIZE ( > 3 " )  0 . 0 %  

IAM P I E  N75-107C-B1-1 DEPTH 3 . O - x . .  - 1 R.M.HARDY REPORT NUMBER 

I 71 >ATE SAMPLED-t 8. 1975 SAMPLED BY NESCL 

" 

2" 100.0 
1 72" 99.2 

1 " 97.1 
?: 94.9- 

"0' . 8 3 . 6  

"" I 

-, 

'/2" . . " ~ l -  8s. 6 

'/*" 
No. 4 73.5 
No. 0 6 3 . 9  
No. 16 55.3 
No. 30 44.2 
No. 50  1 6 . 4  
No. 100 5 .4  

3MMENTS OVERSIZE (>3")  O.Oo/o 

DEPOSIT No, 
R-M-HARDV & ASSOCIATES LTD. N75-107C-Bl 

CONSULTING ENGINEERING L TESTING 
Lu.*...,n, "r..'.. 

"w.", L.rnll., PAGE 

J 



SIEVE ANALYSIS R E P O R T  

SAMPLE", N75-107C-B1-2 DEPTH 3.0-4.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED-Aupist 8, 1 '?75 SAMPLED BY NESCL " ".S9 . - ~ 

S IEVE P E R C E N T  
SIZE PASSING 

I GRAVEL S I Z E S  I S A N D   S I Z E S   F I N E S  " 

- 

COMMENTS Moisture content of 3.2% OVERSIZE (>3" )  = o . o % (  

SAMPLE "_ . " DEPTH _ _ "  R.M.HARDY R E P O R T  NUMBER 

DATE SAMPLED SAMPLED BY-,- " - 

F i  GRAVEL S I Z E S  I S A N D  S I Z E S  F I N E S  

*/o I O/O I O/o 1 % I O/O 
I I 1 I 1 
I C O A R S E  F I N E  1 COARSE I MEDIUM F I N E  1 

'::Z"EE 1 PASSING 1 PERCENT 

COMMENTS OVERSIZE ( > 3 " )  = 

R.M.HAROV L ASSOCIATES LTD. 
C O N S U L T I M G  ENGINEERING L TESTING I-" N75-107C-Bl 

1 I 



DEPOSIT 107C-B2 

Physical  Setting: Deposi t  1 0 7 C - B 2  is p a r t  of an  esker   complex  located 
5 to 6 m i l e s   n o r t h w e s t  of Tununuk Poin t  and crossed  
by t h e   r i g h t  of way a t  mi lepos t  23. 

Material : 

Volume : 

SAND and GRAVEL - s t r a t i f i e d ,  uniform t o  well graded 
sand  and  poorly  graded  gravel .  

~ , 0 0 0 , 0 0 0  cubic  y a r d s .  

Assessment: Deposi t  1 0 7 C - B 2  i s  a source  of good q u a l i t y  material 
s u i t a b l e  f o r  general f i l l ,   b a c k f i l l ,   a n d   b u i l d i n g   p a d s .  
Haul  distances  would  be s h o r t  as t h e  d e p o s i t  i s  crossed  
by the   r i gh t :  of way. 

Airphoto No 
Approximate 

A23476-131 Latitude : 69" 05' 
Scale : 1" = 5000' Longitude: 134" 47' 
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DEPOSIT 107C-B2 

PHYSICAL SETTING 

The  deposit is situated 5 to 6 miles  northwest of Tununuk  Point. The 

proposed  Cross  Delta  Route  crosses  the  southern  end of deposit  at  mile- 

post 2 3 .  The  deposit  corresponds  to  source  number 226 in  Ripley,  Klohn, 

Leonoff DLAND Granular  Materials  Inventory  Zone I1 (1972) report. 

The  deposit  consists  of  the  western  end of an  esker  complex  that  continues 

five  miles  to  the  east p a s t  the  southern  end of Ya-Ya  Lake  where  gravel 

is  currently  being  extracted.  The  esker  is  superimposed  on  fluvial 

sands which  contain  thick  layers of massive  ice. 

The surface of  the  deposit is rolling  with  local  relief t o  30 feet  and 

moderate  slopes.  Subsurface  ice  wedges  have  locally  created  mounds 20 

to 30 feet  across,  separated by trenches 2 to 5 feet  deep.  Thermokarst 

has  formed  relief of about LOO feet in the  sand on which  the  esker  is 
superimposed,  and  as a result, steep slopes  are  present  in  the sur- 

rounding area. 

Overburden is less than 1 f o o t  over  most of the  deposit  and  drainage  is 

good except in a few  flat  imperfectly  drained  depressions.  The  active 

layer  varies  between 2 and 7 feet  and  the  deposit  material is low to 

medium  in ice content. 

The Mackenzie  Delta  lies  northwest of the  deposit. A major  inlet  to  Ya- 

Ya Lake is immediately  west of the  esker. To the  southeast,  hummocky 

ice-cored  topography  is  present  except  in a marshy  abandoned  channel. 

BIOLOGICAL SETTING 

The  surface of the  esker  is  partly  covered  by  patches of dwarf  birch 

and  willow. In low areas,  the  ground  cover is mainly  sedges  with 

scattered  alder.  The  general  area  provides  year-round  habitat  for fox,  
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wolf, grizzly  bear  and  caribou. Arctic ground  squirrel  dens  are 

abundant  at  the  site.  Nearby lakes provide low productivity  habitat 

for  muskrat.  The  site  provides  habitat f o r  ptarmigan  and  passerines. 

Waterfowl  are  present  in  the  area  throughout  the  summer  season  and 

stage  during  the  mid-August  to  late  September  period. 

MATERIAL 

Test pits  107C-132-1  and  2,  drill  hole  107C-B2-A  and DIAND Granular 

Materials  Inventory  Zone I1 reports  indicate  that  the  deposit  is  com- 

posed of stratified,  uniform t o  well  graded  sand  and  subrounded  to 

rounded,  poorly  graded  gravel. The test  hole  and  test:  pit  logs  indicate 

a wide  variation  in  material  quality. 

VOLUME 

Based on a depth of 10 feet  and  an  area of 100 acres t h e  total  estimated 

volume  is  approximately 1,000,000 cubic  yards.  It  can be expected  that 

at  least  half  the  material  will  be  gravel. 

DEVELOPMENT AND REHABILITATION 

Deposit  107C-B2 is a  source of good quality  granular  material,  and  could 

be  used f o r  general  fill,  backfill i n  pipeline  construction,  and b u i l d -  

ing  pads. The material  cannot be recommended at this  time f o r  use in 

concrete  aggregate as more  extensive  testing  is  required  to  define 

amounts of deleterious  material.  Tests from DIAND Granular  Materials 

Inventory  Zone II report  and  this  report  indicate  that  the  chert in the 

aggregate  may  make  it  unsuitable f o r  use  in  concrete  production. 

- 7 4  - 

Equipment  could  be  staged  to  the  area  by  barging  the  equipment  from 

Tununuk  Point  via  river  channels  to  the  granular  deposit.  Haul of 

borrow  material  would  be  short  as  the  pipeline r i g h t  of way  crosses  the 

deposit at milepost  23.  Access  would  involve  building a  winter  snow 



road from t h e   d e p o s i t   t o   t h e   p i p e l i n e   r i g h t  of way. Care would  have t o  

be  taken  to   avoid  exposing  s lopes of t h e i r   v e g e t a t i v e   c o v e r  i n  o r d e r   t o  

insure   tha t   b imodal   f lows  are n o t  i n i t i a t e d ,  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts final l o c a t i o n s  of  a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,   e t c , ,  w i l l  be   subjec t  t o  f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

the   year .  

I n i t i a l l y   t h e  peat cover  and  overburden,  al though  minimal,  would be  

s t r ipped   f rom  the  area to   be   excavated ,   and   s tockpi led   a round  the   edge  

of t h e  s i te .  

Development of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly from t h e   h i g h e r ,  w e l l  d ra ined  areas so  t h a t  good dra inage  would 

be e s t ab l i shed   ove r   t he   depos i t .  A s  m a s s i v e   i c e   l a y e r s  are p resen t  

w i t h i n   t h i s   d e p o s i t ,  care should h e  t a k e n   t o  leave s u f f i c i e n t   c o v e r   o v e r  

t h e  ice t o  prevent   thermal   degradat ion.   This   type of development  could 

be  accomplished by u s i n g   b l a s t i n g  o r  conventional  earthmoving  techniques 

depending on the   degree  of ice  cementation. The excavated material 

would have t o  be s tockpi led,   thawed,   and  drained  before  i t  is used. 

Crushing  and/or   screening of t h e  material may be requi red   to   p roduce  

qua l i t y   cons t ruc t ion   aggrega te s .  

Equipment required  for   development  would be   doze r s ,   r i ppe r s ,  end dump 

t r u c k s ,   f r o n t  end loade r s ,  as w e l l  as  screening  and  crushing  plants  i f  

requi red .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n  plan w i l l  be   deve loped   for   each   depos i t .  

This   plan w i l l  have   the   ob jec t ive  of r e s t o r i n g   d i s t u r b e d  areas t o   b e  

compatable   with  their   surroundings,  and w i l l  ou t l i ne   t he   s equence  of 

r ehab i l i t a t ion   p rocedures   t o   be   u sed  a t  each   s tage  of development  and a t  
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the abandonment of t h e  site. This  may include procedures  such as: 

s e l e c t i v e   g r a d i n g  and shaping;  s e l e c t i v e   s t r i p p i n g  and r e p l a c i n g  of top  

s o i l  and overburden; i n s t a l l a t i o n  of  phys i ca l   e ros ion  con t ro l  structures 

and material; seeding and mulching; and the planting of t r e e s  and shrubs.  
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SIEVE ANALYSIS REPORT 

SAMPLE N75-107C-B2-1 DEPTH" - - __ 1 R.M.HARDY  REPORT  NUMBER 

1 I I I I I COARSE I FINE 1 COARSE I MEDIUM I FINE 

. .  . -  PASSING 

- No. 0 
No 16 

No. 3 0  
No. 5 0  
No 100 

." . 

. " 

26.5 
1 7 . 8  
1 2 . 9  
" .~ 

- 
7 . 1  " 

. .  4.0 

IOMMENTS OVERSIZE (>3") = 0.0 o/o 

SAMPLE- N75-107C-B2-2 DEPTH---_-. 1.0-3.0 ". - 1 R.M.HARDY REPORT NUMBER 

IOMMENTS Moisture contents range from 1.6% to 2.0% OVERS1 

R.M,HARDV & ASSOCIATES LTD. 
CONSULTING  ENCIN,EERING & TESTING 

Ly.l....n, "..,<.. 
">.*"., L.-..r.. 



SIEVE ANALYSIS REPORT 
I 

SAMPLE - DEPTH " - R.M.HARDY  REPORT  NUMBER 

DATE SAMPLED August 8.  1 9 7 5  SAMPLED BY NESCL " ~ . ,"_ 

GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  

11 % 4 2  */o 17% 1 8 '10 7 % 5 O/O 

COARSE I FINE L ClrARSE MEDIUM I F I N E  

ZOMMENTS Moisture content from 2.9% t o  5.5% OVERSIZE ( > 3 " )  = O.Oo/ol 

SAMPLE N75-107C-B2-2 DEPTH- 5.0-8.0 ... R.M.HARDY REPORT NUMBER 

DATE  SAMPLED Au&USt 8 .  1 9 7 5  SAMPLED B Y N E S - E  64 ... . 

I GRAVEL S I Z E S  1 S A N D  S I Z E S  FINES 

- 
SIEVE PERCENT 

SIZE I PASSING I 

COMMENTS Moisture content  from 3 .3% to 4.3% OVERSIZE (>3" )  4 . 9 %  

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107C-B2 
CONSULTING ENGINEERING b TESTING 

L".,".",., 'r...,.. 

'I-..*, L.n . r . r  PAGE 
81 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

SAMPLE No. N75-107GB2-2DATE SAMPLED : August 8, 1975 SAMPLED BY : NESCI 

DEPTH ( F T . )  : 1-3 DATE T E S T E D  : February, 1976 TESTED BY : RMHA 

SOUNDNESS OF A G G R E G A T E  
SULPHATE  TEST 

ORGANIC IMPURITIES 
TEST 

COARSE AGGREGATE : LOSS = 3 .9 6 '/. 
FINE  AGGREGATE : LOSS = 

NUMBER : 4+ 
7 . 6 7 '/o 

COAL  REMOVED : 4+ 

1 0 s  A N G E L E S   A B R A S I O N   T E S T  

PERCENT LOSS = 

COAL & ROOTLETS 
REMOVED : 4+ 

COAt CONTENT :0.01% 

SIGNIFICANCE 18. 7 '10 
I I  

SUMMARY OF ROCK TYPES, COARSE  AGGREGATE.  (PETROGRAPHIC  ANALYSIS 

I 
ROCK T Y P E  CLASSIFICATIONS 

Quartzite 
Granite 

Strong to very strong, Good 

Sandstone 

Siltstone Strong, Good 

Chert 

Flint 

Friable  Sands  tone 

Very soft, Deleterious Ironstone 

Soft, Weak, Poor 

Potentially  Reactive, Fair 

1 
PN ' 125 INTERPRETATION : Fair  quality  aggregate 

TOTAL 
WEIGHTED 

COMPONENT % 

44.7 

0.05 

8.6 

2.0 

3.1 
2.75 

0.15 
0.35 

61 .7  

COMMENTS : Strength t e s t s  required.  Cherty  component  constitutes  approx. 10% 
of coarse  component,  further  examination of alkaline  reactivity 
and absorption by prolonged  boiling  are recommended. 

DEPOSIT No 

N75-107C-B2 
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SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

S A M P L E  No.N75-107C-B2-2 D A T E   S A M P L E D  : August 8, 1975 S A M P L E D  BY :NESCL 

D E P T H  ( F T . )  : 3-5 D A T E   T E S T E D  : February, 1976 T E S T E D  BY :m 

SOUNDNESS O F  AGGREGATE 
SULPHATE TEST 

COARSE A G G R E G A T E  : LOSS = 4 .  96 % 
FINE A G G R E G A T E  : LOSS = 6. 78 % 

- 
" 

- 
" 

SUMMARY OF ROCK TYPES, COARSE AGGREGATE. (PETROGRAPHIC ANALYSIS 

1 0 s  A N G E L E S  ABRASION T E S T  

P E R C E N T  LOSS = 1 9  .7 % 

ORGANIC IMPURITIES 
TEST 

N U M B E R  : 5  

COAL R E M O V E D  : 5 

COAL & R O O T L E T S  
R E M O V E D  : 5  

COAL C O N T E N T  :o .oi% 
S I G N I F I C A N C E  : 

ROCK T Y P E  C L A S S I F I C A T I O N S  
TOTAL 

WEIGHTED 
COMPONENT */,, 

Q u a r t z i t e  32.1 

Gran i te  Very st rong,  Good 0.32 

1 I 
Sands  tone 

S i l t s t o n e  Strong,  Good 

Limes tone  I 

S o f t  Sands tone 

Clay I 
I r o n s t o n e  I 

0 .17  

3.65 
3.4 P o t e n t i a l l y  r e a c t i v e ,  F a i r  

Fr iab le,  Weak, Poor 0 .  oa 
0.17 

S o f t ,  De le te r ious  

P N  = 145 I N T E R P R E T A T I O N  : Poor  qua l i t y  I I 5 3 - 4  

COMME N T S  : Cher t  s t a b i l i t y  should be tes ted  plus t reatment  f o r  organic 
contamination. Caution: f a i l e d  t o  meet strength requi rements 
of CSA A23.1-5.3.2.2(b) (92%) 

R.M.HARDV & ASSOCIATES LTD. 
CONSULTING  ENGINEERING 4 s  TESTING 

LY.M.""I. k.r.*.. 
L.-.l.d 

- 
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SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

S O U N D N E S S  OF A G G R E G A T E  
SULPHATE TEST 

COARSE AGGREGATE : LOSS = 4 .  96 '/o 

FINE  AGGREGATE : LOSS = 6 .  7 8  */I3 

1 0 s  A N G E L E S   A B R A S I O N   T E S T  

PERCENT LOSS = 18. 7 % 

O R G A N I C  IMPURITIES 
TEST 

NUMBER : 5  

COAL  REMOVED : 5 

COAL & ROOTLETS 
REMOVED : 4+ 
COAL CONTENT :0.01% 
SIGNIFICANCE : 

SUMMARY OF ROCK TYPES, COARSE AGGREGATE.  (PETROGRAPHIC ANALYSIS 

ROCK TYPE CLASSIFICATIONS 
TOTAL 

WEIGHTED 
COMPONENT Y o  

Q u a r t z i t e  I 
Granite Very s t r o n g ,  Good 

Sandstone 1 
S i l t s t o n e  I 
Limestone I 

Medium s t r o n g  t o   s t r o n g ,  Good p 
I I 

Chert 1 
F l i n t  I Potentially r e a c t i v e  

I 1.85 

I rons   tone  0.15 Weak, Friable ,   De1,eter ious 

PN 1 2 6  INTERPRETATION : Fair qua l i ty   agg rega te  55.1 

COMMENTS : Chert i s  the   unfavourable   rock   type  found amongst minor  and 
subordinate  components of the sample.   Strength tests r equ i r ed .  
See a l s o  page 85. 

I I 

DE POS I T No 
R.M.HARDY & ASSOCIATES LTD. 
CONSULTING ENGINEERING 8, TESTING ~ 7 5 - 1 0 7 ~ - ~ 2  Ly, l . . . ln l  5...*.. 

cccl, L-..,.. h 
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SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

SOUNDNESS O F  A G G R E G A T E  
SULPHATE  TEST 

COARSE AGGREGATE : LOSS = 4 . 9 6  '10 
FINE  AGGREGATE : LOSS = 6. 78 '10 

LOS A N G E L E S   A B R A S I O N  TEST 

PERCENT LOSS = 18. 7 '10 

ORGANIC IMPURITIES 
TEST 

NUMBER : 5  

COAL  REMOVED : 5 

COAL & ROOTLETS 
REMOVED : 4+ 

COAL CONTENT : 0 . 0 1  

SIGNIFICANCE : 

UMMARY OF ROCK T Y P E S ,  F INE AGGREGATE. (PETROGRAPHIC ANALYSIS 

ROCK T Y P E  

Quartzite, Quartz 

Sandstone 

S i l t s t o n e  

Chert 

F l i n t  

I rons tone  

CLASSIFICATIONS 
TOTAL I WEIGHTED 

COMPONENT '/o 

Very s t r o n g ,  Good 33.78 

1.87 
Strong,  Good I 2.00 

P o t e n t i a l l y   r e a c t i v e ,  F a i r  

S o f t ,  Weak, De le t e r ious  t" 0.125 

I 

DE PQSl T Nc 
R.M.HARUV & ASSOCIATES L.D. 
CONSULTING ENGINEERING & T'ESTING N75-107C-B2 

Lyln.. ,*,  L...... 
<-a" C.d.8n.a 
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Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 107C-B3(R) 

Deposi t  107C-B3(R) which is p a r t  of t h e   w e s t e r n  end of 
t h e  Ya-Ya eske r  i s  loca ted   abou t  2 miles n o r t h e a s t  of 
mi lepos t  2 2 . 5  of t h e   p r o p o s e d   p i p e l i n e   r i g h t  of way. 

SAND and GRAVEL - w e l l  graded.  

7,900,000 cubic   yards .  

Deposi t  107C-B3(R) is  a source  of good q u a l i t y   g r a n u l a r  
material w i t h  access b e i n g   r e l a t i v e l y   s h o r t  v ia  Ya-Ya 
Lake. Granular material  from t h i s   d e p o s i t  may be used 
f o r  g e n e r a l   f i l l ,   b a c k f i l l ,   b u i l d i n g   p a d s ,   a n d   p o s s i b l e  
conc re t e   agg rega te .  

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Locution 
MP335 Mackenzie Highway 

3 0 Test Pit Location 

Airphoto No. A23476-130 
Approximate  Scale : 1" = 4800' 

- 87 - 
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DEPOSIT 107C-B3(R) 

PHYSICAL SETTING 

This   depos i t  is p a r t  of the   wes te rn  end of t h e  Ya-Ya esker .  It i s  

l o c a t e d   c l o s e  t o  t he   sou th   sho re  of Ya-Ya Lake  about 2 miles nor theas t  

of mi lepos t  22 .5  of t he   p roposed   p ipe l ine   r i gh t  of way. The depos i t  

co r re sponds   t o   sou rce  number 225 i n   t h e   R i p l e y ,  Klohn, Leonoff DIAND 

Granular Materials Inventory Zone I1 (1972)  report ,   and Area "A" of EBA 

Engineer ing  Consul tants   Limited Ya-Ya Granular Resources Study Volume I 

(1975) r e p o r t ,  

The e ske r   s t ands  about 50 f ee t   above   t he   su r round ing   t e r r a in   wh ich  i s  

hummocky and  underlain by icy  sand.  The e ske r   r i dge   has  a r o l l i n g  crest 

wi th   s t eep  f lanks ,  t h u s   t h e   s u r f a c e  i s  well drained.  Overburden i s  

nonex i s t en t   excep t   i n   dep res s ions   t ha t   con ta in  5 t o   1 0   f e e t  of pea t  and 

s i l t .  Ice contents   appear  t o  vary  from  low i n   t h e   s a n d   b e d s  t o  h i g h   i n  

t h e  s i l t .  Massive ice i s  expec ted   w i th in   t he   depos i t .  

BIOLOGICAL SETTING 

Vegetat ion on t h i s   e s k e r  i s  found  only in   poor ly   d ra ined   depress ions ,   where  

dwarf b i r c h ,   a l d e r  and  sedge  predominate. The area provides  year-round 

h a b i t a t   f o r  fox, wolf ,   and   gr izz ly   bear .  Arctic ground  squirrel   dens  and 

nes t ing   pas se r ines  were observed a t  t h e  s i te .  The s i t e  l ies  w i t h i n  

p o t e n t i a l   g r i z z l y   b e a r   d e n n i n g   h a b i t a t .   W a t e r f o w l  are p r e s e n t   i n   t h e  area 

throughout   the summer season   and   s tage   dur ing   the  mid-August t o  l a t e  

September  period.  Nearby Ya-Ya Lake suppor ts  several f i s h   s p e c i e s   i n c l u d i n g  

p ike ,   suckers ,   and   whi te f i sh .  

MATERIAL 

EBA Engineer ing  Consul tants   Limited Ya-Ya Granular  Resources  Study Volume I 

r e p o r t   i n d i c a t e s   t h a t  much of t h e  material i n   t h i s   s o u r c e  is w e l l  graded 

sand and grave l .   Sporadic   l enses  of f i ne   s and  and s i l t  occur  throughout 

t he   depos i t .  



VOLUME 

Resu l t s  of t h  le Ya-Ya Gr 'anular  Resourc es  Study  ind ica te  a t o t a l  volume O f  

7,900,000 cubic   yards .  Massive ice, water levels of surrounding ponds, 

and  overburden may limit t h e   a c t u a l   r e c o v e r a b l e  volume. 

DEVELOPMENT AND REHABILITATION 

Deposit 107C-B3(R) i s  a source  of good q u a l i t y   g r a n u l a r  material. This  

depos i t  w a s  only inves t iga t ed  on a reconnaissance   bas i s ,   bu t   o thers   have  

done  more d e t a i l e d   i n v e s t i g a t i o n s  on i t .  Locat ion of areas t o   p o s s i b l y  

be   explo i ted  w i l l  b e   d i c t a t e d  by material requi rements ,   the   p resence  and 

p o s i t i o n  of massive  ice ,  and i n s i t u  material q u a l i t y .  More d r i l l i n g  and 

tes t  p i t t i n g  w i l l  be   required t o  d e l i n e a t e  areas of b e t t e r   q u a l i t y  

material, depth of overburden, and areas of massive ice.  Haul d i s t a n c e s  

t o   t h e   p i p e l i n e   r i g h t  of way are i n   e x c e s s  of 2 miles o v e r   g e n t l y   r o l l i n g  

t e r r a i n .  However, l a k e  and channel   sur faces  are a v a i l a b l e   f o r   w i n t e r  

haulage across f l a t   i c e   s u r f a c e s .   G r a n u l a r  material from t h i s   d e p o s i t  

may be used   fo r   gene ra l  fill, b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n ,  and 

bui ld ing   pads .   Sui tab le   aggrega te  f o r  concre te   p rooduct ion  may be 

produced  from t h i s   d e p o s i t .  

No b i o l o g i c a l   f a c t o r s  were i d e n t i f i e d  which  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological,   environmental   and  socio- 

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t  boundar i e s ,   e t c . ,  w i l l  be sub jec t  t o  f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and operation  of  borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d  t o  des igna ted  areas d u r i n g  c e r t a i n  p e r i o d s  of 

the   year .  

Access to   the   depos i t   wi th   equipment  may be achieved by ba rge   t o  Ya-Ya 

Lakes camp and  overland  from  there t o  t h e   d e p o s i t ,  a d i s t a n c e  of one 

mile .   Al ternat ively,   the   equipment  may b e   s t a g e d   v i a   t h e   p i p e l i n e   r i g h t  

of way to   t he   depos i t .   I n   o rde r   t o   min imize   env i ronmen ta l  damage, snow 

roads would be   bu i l t   t o   t r anspor t   t he   bo r row material from t h e   d e p o s i t  

t o  hau l   po in t s   on   t he   r i gh t  of way. 
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Overburden v a r i e s   i n   t h i c k n e s s  from 0 t o  LO feet and  same s t r i p p i n g  

would  be r equ i r ed  a t  t h i s  s i t e .  

Development of t h i s   d e p o s i t  would involve excavating  borrow material 

evenly from t h e   h i g h e r ,  w e l l  drained areas so t h a t  good d ra inage  would 

be maintained  over  the  deposit .   Excavations would be kept away from Y a -  

Ya Lake t o  p r o t e c t   t h e   l a k e   f r o m   s i l t a t i o n .   T h i s   t y p e  of development 

could be accomplished by u s i n g   b l a s t i n g  o r  conventional  earthmoving 

techniques  depending  on  the  degree of ice cementation. Some massive ice 

may have t o  be wasted  during  development. The excavated material may 

have to be  s tockpi led,   thawed,  and dra ined   before  it is used.  Crushing 

and/or   sc reening  of t h e  material may be   r equ i r ed   t o   p roduce   qua l i t y  

cons t ruc t ion   aggrega te s .  

Equipment required  for   development  would be d o z e r s ,   r i p p e r s ,  end-dump 

t rucks ,   f ron t - end   l oade r s ,   s c reens  and c o n c r e t e   p l a n t s   i f   r e q u i r e d .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be  developed f o r  each   depos i t .  

This plan w i l l  have   t he   ob jec t ive  of r e s t o r i n g   d i s t u r b e d  areas t o   b e  

compatable   wi th   the i r   sur roundings ,  and w i l l  ou t l i ne   t he   s equence  of 

r ehab i l i t a t ion   p rocedures   t o   be   u sed  a t  each   s tage  of development  and a t  

t h e  abandonment of t h e  site. This may include  procedures   such as: 

s e l e c t i v e   g r a d i n g  and  shaping;   select ive  s t r ipping  and  replacing of top 

s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding  and  mulching;  and  the  planting of trees and shrubs.  
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DEPOSIT 107B-B1 
I 
I 
I 

Material : 

Volume : 

Assessment: 

Physica l  Setting: Depos i t  107B-E1 i s  a n  outwash p l a i n   m o d i f i e d  by thermo- 
k a r s t .  It is l o c a t e d  2 miles n o r t h  of Wolverine  Lakes 
and a t  p i p e l i n e   m i l e p o s t  4 2 .  The p i p e l i n e   r i g h t  of way 
c r o s s e s   t h e   s o u t h e r n   p o r t i o n   o f   t h e   d e p o s i t .  
SAND and GraVEL - s t r a t i f i e d   w i t h  l i t t l e  s i l t .  

3,000,000 c u b i c   y a r d s .  

Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill  Hole Location MP335 Mackentie  Highway 
3 0 Test Pit Location 

Airphoto No. A23476-100 Latitude: 68" 57 '  

Approximate Scale : 1" = 4900' Longitude : 134"  08' 
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DEPOSIT 107B-B1 

PHYSICAL SETTING 

Deposit 107B-E1 is an  outwash  plain  modified  by  thermokarst.  It is 

located  about 2 mkles  north of the  Wolverine Lakes, and  the  proposed 

pipeline  right of way  at  milepost 4 2  passes  through  the  southern  portion. 

The  deposit  corresponds  to  source  number 320 in Ripley,  Klohn,  and 
Leonoff  DTAND  Granular  Materials  Inventory  Zone IIT (1972) report. 

The  outwash  plain  is  hummocky  to  gently  rolling  with themokarst lakes 

and  depressions  inset 100 feet  below  the  general  surface.  The  plain  is 
also spotted  with 20 t o  30 f o o t  knobs and ridges.  Most  slopes  are 

gentle to moderate,  but  locally 40 to 100 foot  scarps  with  slopes to 

20 degrees  are  present. 

Drainage  is  good  over  most of the  deposit  and  there  is  negligible cover 

of peat  and  silt  except in local  swales.  The  active  layer  varies  from 
3 to 6 feet.  Ice  content  in  the sand and  gravel  is  low  but  massive  ice 

may  be  encountered  anywhere  from 7 to 27 feet  below  the  ground  surface. 

BIOLOGICAL SETTING 

Typical  tundra  vegetation  covers  the  area  with  dwarf  birch,  willow, 

alder  and  lichen  predominating. The area  provides  year-round  habitat 

for  Arctic  ground  squirrel, fox,  wolf, and g r i z z l y  bear.  Reindeer  are 

common in the  area and moose  are  occasionally  present  during  the  summer 

months.  Ptarmigan,  long-tailed  jaegers and ground  squirrel  dens  were 

observed  at  the  site. A  wide  range of waterfowl,  upland  and  passerine 

species  occur  during  the  summer  months  throughout  the  area.  There  is 

no  suitable  fish  habitat in the  vicinity of the  site. 

MATERIAL 

Drill  hole  and  test  pit  data as well  as DIAND Granular  Materials  Inventory 

Zone I1 report  show  the  deposit  to  be  stratified  gravel and sand,  frequently 
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silty.  Uniform  and  well  graded  gravels  were  found in beds  ranging  from 

1 t o  25 feet  thick.  Sands  are  uniform  to  well  graded,  often  with  varying 

amounts of gravel,  Since  quality of the  material  varies  greatly, 

€urther  drilling  will  be  required  to  define  areas of higher  quality 

material. 

Although  the DIAND report  indicates  a  probable  maximum  volume of 

1,500,000 cubic  yards,  investigations  to  date  indicate  that  an  estimated 

volume  of 3,000,000 cubic  yards,  based on an  average  depth of 6 feet  and 
the  possibility  that  only % of the  deposit  area  of 1,280 acres  consists 

of good  quality  granular  material, is conservative. 

DEVELOPMENT AND REHABILITATION 

Deposit: 107B-B1 is  a  source  of  fair  to  good  quality  granular  material. 

Material  requirements  and  insitu  material  quality  will  determine  the 

amount  of  development  that  takes  place  on  this  deposit.  Areas  with 

thick  overburden  would  be  avoided.  The  deposit  would  be  further  investi- 

gated  by  drilling  and  test  pitting  to  delineate  areas  of  good  quality 

material  with  the  least  amount  of  overburden.  Granular  material  from 

this  deposit  is  suitable  for  general  fill  and  backfill  in  pipeline 

construction. 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental  and  socio- 

economic  impacts  final  locations  of  all  facilities  including  roads, 

camps,  pit  boundaries,  etc.,  will  be  subject to further  field  investi- 

gation.  Development  and  operation of borrow  sources  may be scheduled 

and  activity  restricted t o  designated  areas  during  certain  periods of 

the  year. 

Access to the  deposit  may  be  achieved by barge  to  Tununuk  Point  and 

overland from there  via  pipeline  right of way t o  the  deposit, a distance 
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of 14 miles. I n   o r d e r  t o  minimize  environmental  damage, snow roads 

would b e   b u i l t   t o   t r a n s p o r t   t h e  borrow material t h e   s h o r t   d i s t a n c e   t o  

h a u l   p o i n t s  on t h e   r i g h t  of way. Care would  have t o   b e   t a k e n   n o t   t o  

s tar t  bimodal   f lows  a long  the  val ley walls i n   t h i s  area. 

I n i t i a l l y   t h e  p e a t  cover  and  overburden would  be stripped from  the area 

to  be  excavated,   and  s tockpi led  around  the  edge of t h e  si te.  

Development of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly from the   h ighe r ,  w e l l  drained  knobs  and  r idges so  t h a t  good 

d ra inage  would be  maintained  over   the area. Excavations  would  be  kept 

away from any of the   nearby   lakes   and  streams t o  a v o i d   s i l t a t i o n .  

Excavat ions  c lose t o  massive ice a l s o  would  be  avoided.  Development of 

t h i s   s o u r c e  would be  accomplished  by  using  blasting  or  conventional 

earthmoving  techniques  depending  on  the  degree of ice cementation. The 

excavated material may have   to   be   s tockpi led ,   thawed,  and dra ined   be fo re  

it: i s  used.  Natural   mixing  during  excavation would  be  adequate  to 

ob ta in   g rada t ions  f o r  the  purposes   intended.  

Equipment r equ i r ed  fo r  development would be d o z e r s ,   r i p p e r s ,  end-dump 

t r u c k s ,  and  front-end loaders. 

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be developed f o r  each   depos i t ,  

This   p lan  w i l l  h a v e   t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

compatable   with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s  t o  be  used a t  each   s tage  of development  and a t  

t h e  abandonment of t h e  si te.  This  may include  procedures   such as: 

se l ec t ive   g rad ing  and  shaping; selective s t r i p p i n g  and r e p l a c i n g  of t o p  

s o i l  and   overburden;   ins ta l la t ion  of physical e r o s i o n  control s t r u c t u r e s  

and material; seeding  and  mulching;   and  the  plant ing of trees and  shrubs. 
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TEST HOLE LOG 

I 

n 
0 

I 

SAPO - f i n e  t o  coarse. 

3 . 0  

S I L T -   t r a c e   f i n e  sand, l o w  p l a s t i c .  F 
medium bmrn 

7 . 0  

GR1VEL-eoarsa t o  f i n e ,  
s o l e  f ine sand, y p l e s  1 0  
t o  2': occas. 3 

Poorly  graded j rsve t  t o   a p p r o r .  1% 
some coarse t b  Ins sand 

I. 

X W N .  B Y :  f .L 1. I A t R P H O T O  No. ' 1 23418-99, 100 

LABORATORY TEST  DATA 

A D r y  density (pcf l  0 Wofer  content % 

Plastic limit t"------l Liquid limit 

0 60 80 1 0 0  120 140 A 
20 40 60 80 1000 

M E T H O D :  1IR 

OTHER 
TEST DATA 

'ROJECT: 1301 1 

%EVATION : 
1975 BORROW INVESTIGATION 

'1PE M I L E A G E  : 

41R TEMP : co E 

t 

REMARKS 

19:zo 

ercavated by S n D V e l  to 
detera ine  depth o f  
a c t i v e  layer 

TEST HOLE No. 

SHEET 1 OF 2 
PC-P.SK3 I 
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TEST HOLE LOG 

I 

P 
0 c. 
I 

3 DESCRIPTION 

L A B O R A T O R Y  TEST DATA 

1975 BORROW 1NVESTIGATION 

N75-107B-BI-1 
I TEST No* 
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T 
TEST HOLE LOG 

I I 

W. coabinsd 
sqlrs 1 - 3 
6 = 3% 
s = 47% 
F = 15% 
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TEST HOLE COG 

DESCRIPTION 

f i n e ,   s u n a n g u l a r .   l i t t l e  s i !  t ,  
rusty  brawn, m i s t .  dense 

and gravel, co lor  c h n g e s  to l i g h t  
grey 

i s o l a t e d  cobbles to 4", l i t t l e   g r a v e l  
d a r k  grey, damp, v e r y  dense 

no s i 1  t. r e t .  dense 

6.: - 

OGGED BY: 1 . 6 .  R. IFACNTY 

- 
0 

u 
a 

9 

(L 

E 

1 

c1 

u u 
- 

- 
. .  . .  
. .  . .  
. .  . .  
. .  . .  
. .  . .  
. .  . .  
. .  . .  
. .  . .  . .  . .  
Y 

. .  . .  

- 
IHKD:  R.H. LAT. 8 LONG ~ e 0 5 6 w 9 n .  1 3 4 ~ 0 9 ~ 1 z ~ * w  
M W N .  BY: 0 . 1 . Y .  AIRPHOTO No. 123476-99 

ZHKD : D.0. RIG : 
METHOD : TEST PIT 

LABORATORY TEST  DATA 

A D r y  density (pcf )  0 Water content % 

Plastic limit 1-4 Liquid  limit 

10 60 80 100 120 140A 
1 20 40 60 a0 1000 

OTHER 
TEST DATA 

1 ack- banmer 

I TEST HOLE No. 

P 



SIEVE ANALYSIS REPORT 
I 

SAMPLE N75-107B-B1-I DEPTH 2.5-5.0 1 R.M.HARDY REPORT NUMBER 

DATE SAMPLED Aupist 9 ,  1975 SAMRED BY NESCL - -- 42 ". , 

GRAVEL S I Z E S  S A N D  S I Z E S  FINES 

9 O% 2 7% 19 '10 27 % 16 '10 2% 
. COARSE FINE COARSE 1 MEDIUM I FINE 

I 40 '/o 16 '/e 
.- 

22 o h  8 % 2 % 
COARSE 1 FINE 1 COARSE I MEDIUM I FINE 

PERCENT- 
PASSING 

"" --.I- t 

SIEVE PERCENT 
SIZE I PASSING I 

COMMENTS OVERSIZE ( > 3 " )  5.8 %I 
SAMPLE~____"J~C; - l n ] ~  " 7 DEPTH 7 .  n - 5 - 6  R.M.HARDY  REPORT NUMBER 

DATE SAMPLED August 9 ,  1975 SAMPLED BY mSCL . ~. . 146- . "" 
1 GRAVEL S I Z E S  ! 5 A N D  S I Z E S  FINES 1 

No. 16 I 2 4 . 3  1 

IOMMENTS OVERSIZE (>3")  = 0.0 %I 
DEPOSIT No. 

R.M.HARDV & ASSOCIATES LYD. N75-107B-Bl 
C O N S U L T I N G  ENCIN-EERING 4 TESTING 

h,,~*,,*, )....<a, 

'ID".. L.n,,.. PAGE 
108 



SIEVE ANALYSIS REPORT 
I 

AMPLE N75-107B-B1-3 DEPTH 1.0-4.0 " R.M.HARDY REPORT NUMBER 

)ATE  SAMPLED August 9 .  1975 SAMPLED BY mScL " - 
GRAVEL S I Z E S  SAND SIZES FINES 

1 1 % 27% 1 2  '10 16 '/o 19 */o 1 5 % 
COARSE I f IN€ COARSE 1 MEDIUM 1 F I N E  

100 

90 

3 B O  
2 - 

7 0  

z 
- 40 

5 0  i 
L 40 

30 

2 0  

10 

. 
S I E V E  PERCENT 

.. .. . 

SAMPLE N75-107B-B1-4 DEPTH 2.0-7.0 -. 1 R.M.HARDY R E P O R T  NUMBER 
89 
SIEVE 1 PERCENT 

" 

-SIZE I PASSING 

COMMENTS Moisture contents range from 2.2% to 6.2% OVERSIZE (>3")  = o.Oo/ 
I I DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-Bl 
CONSULTING ENGINEERING & TESTING LI*,lr.r.n, *".".,.. 

"a, LIII I I .4 

I I 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONC i E T E  

S A M P L E  NO. N75-107B-BI-3DATE S A M P L E D  : August 9, 1975 S A M P L E D  BY : NESCL 

D E P T H  ( FT. )  : 0-3 DATE T E S T E D  : February, 1976 T E S T E D  BY : 

S O U N D N E S S  OF A G G R E G A T E  
SULPHATE TEST 

ORGANIC IMPURITIES 

C O A R S E   A G G R E G A T E  : LOSS = 3 .  36 % N U M B E R  
FINE A G G R E G A T E  LOSS = 3. 02 % 

C O A L   R E M O V E D  : 

1 0 s  A N G E L E S  A B R A S I O N   T E S T  

P E R C E N T  LOSS = 

C O A L  & R O O T L E T  /I R E M O V E D  

5 

4 

S 
3+ 

C O A L   C O N T E N T  :Trace 11 S I G N I F I C A N C E  : 
I t  

SUMMARY OF ROCK TYPES, COARSE AGGREGATE. (PETROGRAPHIC  ANALYSIS 

1 
ROCK TYPE C L A S S I F I C A T I O N S  

Quartzite Very strong,  Good 

Sandstone 

Siltstone 
Strong,  Good 

Flint Potentially  reactive,  Fair 

Soft, Poor 

I 1 
PN = 130 I N T E R P R E T A T I O N  : Fair  quality  coarse  aggregate, 

recommend .further  examination of alkaline  reactivity 
and h o r n - .  I 

C O M M E N T S  : 

TOTAL 
WEIGHTED 

COMPONENT *A 
" 

26.8 

5.7 

1.05 

1 .25  

2.35 

0.4.5 

37.6 

Further tests recommended. Chert components for sample close t o  10%; 
recommend  further  examinations.  Strength  test  required. 

R.M.HARDY & ASSOCIATES LTD. 

L*.,".,*". L..**. 
c-cI. b-,r.o 

C O N S U L T I N G   E N G I N E E R I N G  & TESTING 

DE P O S l  T No. 
N75-107B-Bl 
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Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 107R-B2 

Deposit 107B-B2 consists of two p a r t s :  the  no r the rn  
p o r t i o n  i s  an  outwash  plain  modif ied by thermokars t ,  
the sou the rn   po r t ion  i s  a series of gravel   benches  a long 
an escarpment.  
SAND and GRAVEL - in te rbedded ,  w e l l  g raded ,   wi th   occas iona l  
beds of s i l t  and  c lay.  

5,400,000 cubic   yards .  

Deposit  107B-B2 i s  a s o u r c e   o f   f a i r   t o  good q u a l i t y  
g ranu la r  material. Areas e x p l o i t e d  w i l l  be d i c t a t e d  by 
t h e   t h i c k n e s s  of overburden. Haul d i s t a n c e  t o  the   p ipe -  
l i n e   r i g h t  of way i s  i n  excess of $ mile across a small 
v a l l e y .  Material i s  s u i t a b l e   f o r   g e n e r a l   f i l l ,   b a c k f i l l ,  
bu i ld ing  pads  and poss ib l e   conc re t e   agg rega te .  

LEGEND c> Deposit Outline +-- Proposed Gus Pipeline Route 
+'A Drill Hole Location 

MP335 Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A23476-100 Latitude : 68" 54' 
Approximate  Scale: 1" = 4900' Longitude: 134" 06'  
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DEPOSIT 107B-B2 

PHYSICAL SETTING 

Deposit  107B-B2 is l o c a t e d  at: t h e   n o r t h e r n  end of the  Wolverine  Lakes, 

approximately 40 miles north-northwest o f  Inuvik.  The proposed  pipel ine 

r i g h t  of way passes about 2 miles t o   t h e   n o r t h  and east of t h e   d e p o s i t .  

Th i s   depos i t   co r re sponds   t o   sou rce  number  319 in   the   Rip ley ,   Klohn,  

Leonoff DIAND Granular Materials Inventory Zone I11 (1972) r e p o r t .  

T h i s   d e p o s i t   c o n s i s t s  of two s e p a r a t e   p a r t s .  The s o u t h e r n   t i p  of the 

d e p o s i t  is a series of gravel benches  along  the  edge of a 200 f o o t  

escarpment,   which  f lanks a meltwater channel.  These  benches are composed 

of e ros iona l   Te r t i a ry   r emnan t s ,  kame terraces o r  slump  blocks. The 

benches  have f l a t  t o   g e n t l y   s l o p i n g   s u r f a c e s   s e p a r a t e d  by s t e e p   s l o p e s .  

The f l a t  upper   sur faces  are d o t t e d   w i t h  10-foot gravel  knobs.   Except 

for l oca l   pa t ches   o f  s i l t ,  t h i s  area has a n e g l i g i b l e  amount  of  over- 

burden  and  the  drainage is g e n e r a l l y  good. 

The no r the rn   po r t ion  of t h e   d e p o s i t  is an  outwash  plain  modif ied by 

thermokarst .  Relief i s  g e n t l y   r o l l i n g   w i t h   l a k e s   i n s e t  20 t o  60 f e e t  

be low  the   gene ra l   su r f ace   l eve l .  The area is  moderately well to imper- 

f e c t l y   d r a i n e d ,   w i t h   v a r i a b l e   c o v e r  of up t o  10 f e e t  of s i l t  and p e a t .  

It would be s a f e  t o  assume that about   half  of the p l a i n   h a s  less than 3 

feet  of overburden.  Depending  on  the  ground  cover,   the  active  layer 

varies from 2 t o  7 f e e t .  

BIOLOGICAL SETTING 

The s u r f a c e  of t he   depos i t ,   excep t  f o r  ba re   g rave l ly   pa t ches   a long  the 

southern  escarpment,  i s  mainly  covered by dwarf  b i rch ,   wi l low  and   l i chen  

wi th   sedges   in   poor ly   d ra ined  areas. Reindeer  occur i n   t h e  area 

throughout   the year and  moose are occas iona l ly   p re sen t   du r ing   t he  

summer season. Numerous Arc t ic   g round  squi r re l   dens  were observed a t  
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the s i t e .  Grizzly  bears   used the area, as was i nd ica t ed  by diggings 

a t  ground  squi r re l   dens .  The area provides   year - round  habi ta t   for  

foxes and  wolves. The lower   s lopes  of t h e  si te provide  good passerine 

nes t ing   hab i t a t .   Ad jacen t  lakes provide   water - fowl   habi ta t   dur ing   the  

open-water  season.  Wolverine  Lake  supports several s p e c i e s  of f i s h  

i n c l u d i n g   l a k e   t r o u t ,   w h i t e f i s h ,   p i k e  and  burbot.  

MATERIAL 

NESCL d r i l l   h o l e s  and test p i t s ,   p l u s   t h e  DIAND Granular Materials 

Inventory Zone 111 r e p o r t ,  show the depos i t  t o  c o n s i s t  of interbedded 

sand  and  gravel w i t h  occas iona l   beds  of s i l t  and clay. Sand and  gravel  

is w e l l  graded and  usually  subrounded. Ice i s  abundant i n   s a n d s  and 

g rave l  and  massive  ice  w a s  encountered in n e a r l y  a l l  test ho le s .  The 

q u a l i t y  of material varies grea t ly   th roughout   the   depos i t .   Pe t rographic  

a n a l y s i s  of gravel  from  one DIAND test h o l e  showed sound material inc luding  

q u a r t z i t e  (81%), a marginal   sandstone (ll%), wi th   qua r t z  (5%), c h e r t  and 

a trace of i rons tone  (8%). 

VOLUME 

I n   t h e   s o u t h e r n   p o r t i o n   ( t e r r a c e s ) ,   i c e   a p p e a r s  at: depths  of 5 t o  20 

f ee t .   To ta l   e s t ima ted  volume,  based on 30 a c r e s  and   10   fee t  of materials, 

i s  400,000 cubic   yards .  In the   approximately 340 a c r e s  of outwash modi- 

f i e d  by thermokarst ,   sand  and  gravel  appears t o  be p r e s e n t   t o   d e p t h s  of 

more than  35 f e e t ,  and  volume is e s t i m a t e d   t o  be 5,000,000 cubic   yards .  

T o t a l  volume i s  t h e r e f o r e  5,400,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B2 is a source  of f a i r  t o  good q u a l i t y   g r a n u l a r  material. 

Areas t o   b e   e x p l o i t e d  w i l l  b e   d i c t a t e d  by t h e  amount of pea t  and  overburden 

caver  as w e l l  as i n s i t u  material q u a l i t y  and i ce   con ten t s .   Granu la r  

material from t h i s   d e p o s i t  may be used f o r   g e n e r a l   f i l l ,  backfill i n  

p ipe l ine   cons t ruc t ion ,   bu i ld ing   pads ,  and concre te   aggrega te   p roduct ion  

i f  t h e  material is found t o  b e   s u i t a b l e .  
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No biological  factors  were  identified  which  would  preclude  development 

of  this  deposit. To minimize  biological,  environmental  and socio- 

economic  impacts  final  locations of all facilities  including  roads, 

camps,  pit  boundaries,  etc.,  will  be  subject  to  further  field  investi- 

gation.  Development  and  operation  of  borrow  sources  may  be  scheduled 

and  activity  restricted to designated  areas  during  certain  periods of 

the  year. 

The  equipment may be  staged  via  the  pipeline  right of way to  the  deposit. 

Haul  distances  from  the  deposit  to  the  pipeline  right of way  are  in 

excess of half  a  mile. A small  valley  between  the  deposit  and  the  right 

of way  would  have to be  crossed. In order to minimize  environmental 

damage,  snow  roads  would  be  built to  transport  the  borrow  material  from 

the  deposit  to  haul  points  on  the  right of way. 

Initially,  the  peat  cover  and  overburden  would  be  stripped  from  the  area 

t o  be excavated, and stockpiled  around t h e  edge of the  excavation. 

Development  of  this  deposit  would  involve  excavating  borrow  material 

evenly from the  higher,  well  drained  knobby  areas so that good drainage 

would  be  established  over  the  area.  Excavations  would be kept  away  from 

Wolverine  Lake  and any drainage  channels so that  siltation  would  not 

take  place.  This  type of development  could  be  established by using 

blasting or conventional  earthmoving  techniques,  depending on the  degree 

of ice cementation.  The  excavated  material  may  have to be  stockpiled, 

thawed,  and  drained before it  is  used.  Crushing  and/or  screening  of  the 

material  may  be  required  to  produce  quality  construction  aggregates. 

The  effects of the  borrow  excavation  on  the  thermal  degradation  of  the 

insitu  material  will  require  careful  consideration  in  view of the 

massive  ice  sheets  at  relatively  shallow  depths. 

Equipment  required  for  development  would be dozers,  rippers,  end  dump 

trucks,  front  end-loaders; as well as screening,  drying,  crushing  and 

concrete  plants,  if  required. 
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A progressive  rehabilitation  plan  will be developed f o r  each  deposit. 

This  plan will have t h e  objective of restoring  disturbed  areas t o  be 

compatable with their  surroundings,  and  will  outline the sequence of 

rehabilitation  procedures to be used  at  each  stage of development  and  at 

the  abandonment of the site. This may include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil  and  overburden;  installation of physical  erosion  control  structures 

and material;  seeding  and  mulching;  and the planting of trees  and  shrubs. 

I 
I 
I 
t 
I 
I 
I 
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TEST HOLE LOG 

I 

P 
hJ 
N 

I 

i K D  : 0 .o. IRIG: HELI-DRILL 

LABORATORY TEST DATA 

A D r y  density (pcf) 0 Water content X 
Plastic limit - liquid limit 

IO 60 80 100 120 1401 
1 20 40 60 ao IOOE 

OTHER 
TEST DATA REMARKS 

- 11:15  
4r' Walmac 

17: l  
17 :2 

B c h e r t  and 
2 quart zi t e  

o ebb ler 

'EST HOLE No. 

N 7 5 - 1 0 7 B - B 2 - C  
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TEST HOLE LOG 

DESCRIPTION 

LABORATORY TEST DATA 
A Dry density (pcl)  0 Water content Y. 

Plastic limit k-I Liquid limit 

t0 60 Bo 1 0 0  120 1404 
1 20 40 60 80 1000 r REMARKS 

Using j a c k - h a m  an& 
shovel s 



TEST HOLE LOG 
LABORATORY TEST DATA 

A Dry denslty [pcf)  0 Water content 'Yo 

Plastic  limit 1-1 Liquid limit 

80 1 0 0  120 140 1 
40 60 80 1OOc 

OTHER 
TEST  DATA 

REMARKS 

Using shovel s 

' k i n g  j a c k - h m e r  and 
AB vel 
TEST HOLE No. 

N 7 5 - 1 0 7 8 - 8 2 - 2  

SHEET 1 OF 1 
PC - 9.5 
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TEST HOLE LOG 

L 

DESCRtPTlON 

I 

T LABORATORY TEST DATA 

A Dry density (pcf) 0 W o k r  content Y: 
Plastic limit I-t Liquid limit 

0 60 Bo 1 0 0  120 1401  
20 40 60 80 1000 

OTHER 

TEST DATA 

1 

Ll 

I 1 

I GAT1 ON 

REMARKS 

TEST HOLE No. 

N75-1070-B2-5 

W€ET I OF I 
PC-qfK?; 



SIEVE ANALYSIS REPORT 
I 

i 

4MPLE N75-197B-B2-3 DEPTH 3.0-3.5 6 5.5-6.0 I_. R.M.HARDY  REPORTNUMBER 

ATE SAMPLED August lg, 1975 SAMPLED BY NESCL 
205 . . -- 

GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  

19%1 4 4% 1 5 % 1 7  '/e 4 % 1% - 
COARSE I FINE COARSE 1 MEDIUM F I N E  

SIEVE P E R C E N T  

;AMPLE N75-107B-B2-4 DEPTH 4.0-4 .5  R.M.HARDY REPORT  NUMBER 

DATE SAMPLED August 10,  1975 SAMPLED B Y N E S C L .  ..-?I! - 
GRAVEL S I Z E S  S A N D  S I Z E S  FINES I 

2 2 O h  36 '/o 20% 1 7  O h [  
4 Y o  1% - 

COARSE FINE COARSE MEDIUM 1 FINE 

T q z z  SIEVE PERCENT 

R.M.HAROV & ASSOCIATES LTD. N75-107B-B2 
CONSULTING  ENGINEERING L TESTING t...n.,,n. f . . , C . l  

<I-"** L.nll.4 PAGE 
1 2 9  



Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 107B-B3 

Deposit 107B-B3 i s  an  outwash p l a i n  modified  by  thermokarst 
located 1.5 miles  east of the  northeast  corner of Parsons 
Lake.  Local  relief  within  this  deposit is  120 feet. 

GRAVEL - well  graded and sand  with minor amounts of silt 
and isolated  cobbles. 

6,000,000 cubic  yards. 

Deposit 107B-B3 is a source of an excellent  quality 
granular  material.  Access  from  the  deposit  to  the  right 
of way is 6 miles  in  length  across  hilly ice cored 
terrain, o r  across Parsons  Lake.  Granular  material  from 
t h i s  deposit  may  be  used f o r  general  fill,  backfill, 
building  pads  and p o s s i b l e  concrete  and  asphalt  aggregate. 

LEGEND I c> Deposit Outline + -- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location 
MP335 Mackenzie  Highway 

3 0 Test Pit location I 
Airphoto No. h23476-104 
Approximate Scale:  1" = 5000' 
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DEPOSIT 107B-B3 

PHYSICAL SETTING 

This   depos i t  i s  an outwash  plain  modif ied by thermokarst .  It is loca ted  

1.5 miles east of t he   no r theas t   co rne r  of Parsons Lake  and i s  6 miles 

nor th  of the  Parsons  Lake la te ra l .  The Ripley,  Klohn, Leonoff DIAND 

Granular Materials Inventory Zone 111 (1972) r e p o r t   r e f e r s   t o  t h i s  

depos i t  as Source 309. 

The outwash   p la in  may have  been a kame and k e t t l e  complex o r i g i n a l l y ,  

but   the   topography has been  modified  by  thermokarst  and i t s  o r i g i n a l  geo- 

morphic  form is difficult to   determine.  

L o c a l   r e l i e f   w i t h i n  this depos i t  i s  120 fee t .   Al though most depress ions  

have   s t eep   s lopes ,   t he   depos i t  i s  gene ra l ly   cha rac t e r i zed  by a gen t ly  

r o l l i n g  sur face   wi th   i so la ted   super imposed   r idges   and   knobs   s tanding  15 

t o  50 f e e t  above t h e   g e n e r a l   l e v e l  of t h e   d e p o s i t .  

Overburden   var ies   f rom  negl ig ib le  on knobs, r i dges ,   s t eep   s lopes   and  

some g e n t l y  s lop ing  areas, t o  3 t o  8 f e e t   i n  most depressions and  on 

level areas. Drainage is gene ra l ly  good over  most of t he  deposit bu t  

l o c a l l y ,  i t  may be  moderately good to   imper fec t .  The a c t i v e   l a y e r  

ranges from 1 t o  6 f e e t  and t h e  ice content  i n  t h e   g l a c i o f l u v i a l  material 

is low. 

The terrain between  the  deposi t   and  the  proposed  pipel ine r i g h t  of way 

i s  hummocky with ice  cored hills. 

BIOLOGICAL SETTING 

This s i te  is  covered by dwarf b i r c h ,  willow, a l d e r ,  sedge, moss, and 

l i chen .  The s i t e  is locared  i n  a r e indee r   ca lv ing  area. Arctic ground 

s q u i r r e l   d e n s  were observed on t h e  s i te  toge the r  with g r i z z l y   b e a r  
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diggings.  Caribou  and  occasional moose also use the  area. A lake 

t o  the  west of the  site  supports  a  small  Arctic  tern  colony. Twelve 

birds  were  observed  during  the 1975 survey.  Ptarmigan,  passerines,  and 
waterfowl  occur  throughout  the  area.  Immediately adjacent bodies  of 

water do not  appear to support  fish  populations. 

MATERIAL 

The materials  in  this  deposit are well graded gravel  and  sand  with  minor 

amounts of silt and isolated  cobbles.  The  gravel  appears  to  be  concen- 

trated  in  the  knobs  and ridges, but i s  not  confined  to  them.  The 

glaciofluvial  material  at  the  site is probably  underlain by preglacial 

sand,  gravel,  and  silt  containing  abundant  ground  ice.  The  DIAND  report 

and drill holes  107-B3-A  and C show  massive  ice  at 8 to 30 feet  below 

the  surface. 

VOLUME 

The  total  estimated  volume of sand and  gravel  based 011. 200 acres and 
20 foot thickness is 6,000,000 cubic  yards.  This  volume  would be 

decreased if only the knobs and  ridges of granular  material  are  con- 

sidered. 

DEVELOPMENT AND REHABILITATION 

Deposit  107B-B3  is a source of an  excellent  quality  granular  material. 

Areas to be  exploited will be  dictated  mainly by length of haul,  environ- 

mental restrictions,  local  ground  ice  conditions  and  overburden.  Granular 

material  from  this  deposit may be  used  far  general fill, backfill  in 

pipeline  construction,  building  pads,  and  concrete  and asphalt aggregate 

production.  The  gravel w i l l  require  further  testing  prior to use  in 

concrete  production.  More  drilling and test pitting  would  be  required 

to delineate  the areas of best quality  material. 
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No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  develop- 

ment of  t h i s   d e p o s i t .  To minimize  biological ,   environmental  and socio- 

economic impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d  t o  designated areas d u r i n g   c e r t a i n   p e r i o d s  of 

t h e   y e a r .  

A 6 mile a c c e s s  snow road would  have to   be   cons t ruc t ed   f rom  the   p ipe l ine  

r i g h t  of way t o   t h e   d e p o s i t .   T h i s   r o a d  would cross h i l l y ,  ice  cored 

t e r r a i n ,  o r  t h e  ice on  Parsons Lake. If c r o s s i n g  the h i l l y   t e r r a i n ,  

care should   be   t aken   no t   to  i n i t i a t e  bimodal flaws on s lopes .  

I n i t i a l l y   t h e   p e a t   c o v e r  and  overburden  would  be  str ipped  from  the area 

to   be  excavated,   and  s tockpi led  around  the  edge of t h e  s i te .  Borrow 

material would then  be  excavated  evenly  from  the  knobs  and  r idges to a 

grade   such   tha t  good drainage  would  be  maintained  over  the area. Exca- 

v a t i o n s  would be  kept  away from t h e   l a k e s   a n d   c r e e k s   i n   t h e  area t o  

p r e v e n t   s i l t a t i o n .  This type  of  development  could be accomplished  by 

u s i n g   b l a s t i n g  o r  conventional  earthmoving  techniques  depending  on  the 

degree of ice   cementa t ion .  The excavated material may have   to   be  

s tockpi led,   thawed,   and  drained  before  i t  is used.  Natural   mixing 

during  excavat ion w i l l  provide  adequate good gradat ions.   Crushing 

and/or   screening of t h e  material may be   r equ i r ed   t o   p roduce   qua l i t y  

c o n s t r u c t i o n   a g g r e g a t e s .  

Equipment r equ i r ed  f o r  development would be   dozers ,   r ippers ,  end dump 

t rucks ,   f ron t -end   loaders ,  as well as sc reen ing ,   d ry ing ,   c rush ing ,  

conc re t e  and a s p h a l t   p l a n t s   i f   r e q u i r e d .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be  developed f o r  each   depos i t .  

This  p lan  w i l l  have   t he   ob jec t ive  of r e s t o r i n g   d i s t u r b e d  areas t o   b e  

compatable   with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

rehabi l i ta t ion   p rocedures   to   be   used  at each   s tage  of development  and a t  

t h e  abandonment of the site.  This  may include  procedures  such as: 
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selective grading and  shaping; selective s t r i p p i n g  and replacing of top 

soil and overburden;  installation of phys ica l  erosion control structures 

and material; seeding and mulching; and the planting of trees and shrubs. 
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SIEVE ANALYSIS REPORT 

9MPlE". N75-107B-B3-2 DEPTH - R.M.HARDY REPORT  NUMBER 

ATE S A M P L E D " A U ~ ~  SAMPIED BY NESCL ~" 

GRAVEL S I Z E S  S A N D  SIZES 

3 1 e/- 40% 7 % 8 '/o 12% 2% - 
F I N E S  , S I E V E  PERCENT 

SIZE PASSING 

COARSE I FINE COARSE I MEDIUM I F I N E  

I 

". - 

3 
2" 

"_ "~ ".. - 

-. - 100.0 
1 7; 9 7 . 1  

1 " 8 2 .-T" 
/4 - 68.8  
7; 49.3  
'h' 39.9 
'/i 

." 

- " 

3 " 

- 

. ... 

~. . I 

No. 4 28.6 

:OMMENTS OVERSIZE ( > 3 " )  = 3.6% 

;AMPLE N f 5 - L o B 3 : L  DEPTH ~ 

1.0-7.0 R.M.HARDY  REPORT  NUMBER 

I PASSING 

SIZE 
SIEVE PERCENT 

COMMENTS 
I 1 DEPOSIT No. 1 



SIEVE ANALYSIS REPORT 

SAMPLE N75-107B-B3-4 DEPTH- 1.0-4.0 ," I R.M.HARDY R E P O R T  NUMBER 

S I E V E  I PERCENT 
SIZE PASSING 

- -  
.- 

IOMMENTS OVERSIZE (>3")  = O.Oo/o 

'AMPLE DEPTH __ ~. . 1 R.M.HARDY REPORT  NUMBER 

3MMENTS OVERSIZE ( > 3 " )  = % 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-B3 
CONSULTING ENGINEERING & TESTING 

L.,......n, f....,., 
T""., L.n,,.. PAGE 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABIL ITY OF AGGREGATES IN CONCRETE 

SAMPLE NO. N75-107B-B3-4 DATE SAMPLED : August 1 2 ,  1975 SAMPLED BY : NESCL 

DEPTH ( F T . )  : 1-6 DATE T E S T E D  : March, 1976 T E S T E D  BY : RMHA 

SOUNDNESS OF A G G R E G A T E  ORGANIC I M P U R I T I E S  
S U L P H A T E   T E S T  TEST 

COARSE AGGREGATE : LOSS = 0 .  5 

FINE AGGREGATE : LOSS = 4 .9 O/* 

NUMBER : 4  

COAL  REMOVED : 3 

COAL & ROOTLETS 
1 0 s  A N G E L E S   A B R A S I O N   T E S T  REMOVED : 3  

PERCENT LOSS = 13.8 '10 
COAL CONTENT :Trace 

SIGNIFICANCE : 

Sandstone 16.91 
Strong, Hard, Good Siltstone 8.31 

Limestone 0.28 

Altered  Siltstone Strong, Good 1.85 

Chert 1.89 

Flint 1.30 Potentially  reactive, F a i r  

Ironstone I Soft,  Friable,  Deleterious I 0.07 

PN = 115 I N T E R P R E T A T  ION : Good aggregate 68 00 

COMMENTS : Satisfactory, See also page 148. 



I 
a 

SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

S A M P L E  NO. N ~ ~ - ~ O ~ B - B ~ - ~ D A T E   S A M P L E D  : August 1 2 ,  1 9 7 5  S A M P L E D  BY : NESCL 
D E P T H  ( FT.)  : 1-6 D A T E   T E S T E D  : March, 1976 T E S T E D  BY : RMHA 

SOUNDNESS OF A G G R E G A T E  
SULPHATE TEST 

ORGANIC IMPURITIES 
TEST 

C O A R S E   A G G R E G A T E  : LOSS = 0 .5  y o  

F I N E   A G G R E G A T E  
N U M B E R  : 4  

COAL R E M O V E D  : 3 
: LOSS = 4 .9 o/o 

I 1 0 s  A N G E L E S  ABRASION TEST 
C O A L  & R O O T L E T S  /I R E M O V E D  : 3  1 T :rat e 

P E R C E N T  LOSS = 13.8 01. 

S,UMMARY OF ROCK T Y P E S ,  FINE AGGREGATE. (PETROGRAPHIC ANALYSIS: 
- ~ ~ . "_ . ". . . . . . " 

ROCK T Y P E  CLASSIFICATIONS 
TOTAL 

WEIGHTED 
COMPONENT % 

Quartzite I Very  s t rong,  Good 20.72 

I I 2.60 
." 

I Sandstone 

Siltstone 
Strong, Hard, Good 3.67 

Limestone 0.15 
Altered  Siltstone  Strong,  Soft, Good 0.15 

- 

L 

Chert 
Potentially reactive, Fair 

- 
Soft, Weak, Poor 0.06 

Ironstone 1 Friable, Soft, Dele ter ious  

32.00 I N T E R P R E T A T I O N  : Good PN ' 115 

0.01 



I 
Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 107B-B4 

Deposi t  107B-B4 c o n s i s t s  of exposed   Ter t ia ry  strata loca ted  
6 miles east of  Wolverine Lakes, about  40 miles north of 
Inuvik  and  about 2 miles east  of milepost   48 of the  proposed 

some s i l t .  

10,000,000 cub ic   ya rds .  

Deposi t  107B-B4 is a source  of good t o  e x c e l l e n t   q u a l i t y  
g ranu la r  material s u i t a b l e  f o r  g e n e r a l   f i l l ,   b a c k f i l l ,  
b u i l d i n g  pads  and poss ib l e  conc re t e   agg rega te .   Hau l   d i s t ance  
f rom  the   depos i t  i s  about  2 miles. 

c2 Deposit Outline +-- Proposed G O ~  Pipeline Route 

+A Dr i l l  Hole Location MP335 Mackenzie  Highwuy 
3 0 Test Pit  Location 

Airphoto No. A23476-102 Latitude: 680 52 '  
Approximate Scale : 1" = 4900' Longitude : 1330 53' 
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DEPOSIT  107B-B4 

PHYSICAL SETTING 

Deposit 107B-B4 i s  6 miles east of Wolverine  Lakes  and  about 40 miles 

nor th  of Inuvik.  The d e p o s i t  is approximately 2 miles east of   the 

proposed  pipel ine  milepost  48. The Ripley,  Klohn, Leonoff DIAND Granular 

Materials Inventory Zone I11 (1972) r e p o r t   r e f e r s   t o   t h i s   d e p o s i t  as  

Source 315. 

T h i s   d e p o s i t   c o n s i s t s  of exposed  benches of Tertiary gravel  and  sand on 

the   eas te rn   f lank   of   the   Nor th   S torm Hills. These  benches, which are 

between 150 and 250 feet   above  the  lowland t o  t h e  east, s l o p e   g e n t l y  

eastward  and are broken  by 10 t o  20 foot  s ca rps .  

The benches are w e l l  d r a ined   and   f r ee  of overburden   except   for   the i r  

western  edges  where some i c y  s i l t  may ove r l i e   t he   g rave l   and   s and .  The 

a c t i v e   l a y e r  i n  mid-August is more than 6 f ee t   unde r   ba re   g rave l ,   bu t  

shal lower  where  vegetat ive  cover  i s  p r e s e n t .  

The t e r r a i n   n e a r   t h e   d e p o s i t  consists of gen t ly   ro l l i ng   mora ine   w i th  

fens   a long   dra inage   ways ;   and   imperfec t ly   to   poor ly   d ra ined   gent ly  

s l o p i n g   a l l u v i a l   f a n s ;  and   poor ly   d ra ined   Lacus t r ine  areas. 

BIOLOGICAL SETTING 

The benches are sparsely  covered  with  patches of dwarf b i r c h ,  willow 

and l i c h e n .  The s i t e  i s  low q u a l i t y ,   l a r g e  mammal h a b i t a t .  A small 

number of Arctic ground squirrel dens were observed at  t h e  s i te .  The 

s i te  may b e  an impor tan t   rap tor   perch ing ,   nes t ing  or feeding area, as 

e a g l e   f e a t h e r s  and  owl pe l l e t s  were found a t  t h e  s i te .  Plover ,   long-  

t a i l e d   j a e g e r  and  ptarmigan were also observed i n  t h e  area. There i s  

no nearby s u i t a b l e  f i s h  h a b i t a t .  
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MATERIAL 

The deposit  is  primarily  interbedded sand and gravel. with  some s-ilc. 
NESCL drill  holes  and  test: p i t s  p l u s  the DIAND information  shows  that 

t he  well  graded  sand  and  generally  fine  gravel  both  have low ice 

contents. Local  ice  bodies  were  encountered  within 15 feet of the 

surf ace. 

I VOLUME 

Fifteen to 20 feet of gravel  and  sand is the  minimum  amount of granular  

material  available over most of t h i s  deposit,  approximately  half  of the 

area has granular  material  in  excess of 30 feet  in  thickness. 

The  estimated  total  volume,  based  on 460 acres  and 15 feet  thickness,  is 

10,000,000 cubic  yards.  One  quarter of this  volume (2,500,000 cubic 

yards)  is  considered  to  be  gravel. 

Although  the  volume  could  be  increased by extending  the  deposit t o  the 

west,  deeper  overburden would have to be  removed to expose  the  deposit 
in  that  direction. 

DEVELOPMENT AND RIIHABILITATION 

Deposit 107B-B4 i s  a source of good to excellent  quality  granular  material 

and  is  suitable f o r  general  fill,  backfill  in p i p e l i n e  construction, 

building  pads,  and  concrete and a s p h a l t  aggregate.  However,  the  gravel 

will  require  further  testing  before  use  in  concrete  production. The 

DIAND report  indicates  that  the  high  proportion of  sandstone  particles 

will make the  material  unsuitable f o r  high  quality  concrete. 

N o  biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental and socio- 

economic  impacts  final  locations of all  facilities  including  roads, 
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camps,  pit:  boundaries, e t c . ,  w i l l  be s u b j e c t  t o  f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas during cer ta in  pe r iods  of 

t h e   y e a r .  

Access t o  t h e   d e p o s i t  would probably   be   a long   the   p ipe l ine   r igh t  of way. 

A 2 mile snow road  would  have t o   b e   b u i l t  t o  t r a n s p o r t  material t o   h a u l  

points on t h e  r i g h t  of way a c r o s s   g e n t l y   r o l l i n g   m o r a i n i c   h i l l s .  

I n i t i a l l y ,   t h e   p e a t   c o v e r  and  overburden,  although  minimal,  would be 

s t r ipped   f rom  the  area t o  be  excavated  and  s tockpi led  around  the  edges.  

Development of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly  f rom  the  higher ,  well drained areas t o  a grade   such   tha t  good 

drainage would be   e s t ab l i shed   ove r   t he  area. Terracing would make i t  

p o s s i b l e  t o  excavate   the  steeper s l o p e s  of t h i s   d e p o s i t .   T h i s  type of 

development  could  be  accomplished  by us ing  b l a s t i n g   o r   c o n v e n t i o n a l  

earthmoving  techniques  depending on the   degree  of ice  cementation. The 

excavated material may have t o  be  s tockpi led,   thawed,   and  drained  before  

it is used.  Crushing  and/or  screening  of  the material may be   requi red  

t o  produce   cons t ruc t ion   aggrega tes .  The long term e f f e c t s  of thermal 

degradat ion w i l l  have t o  be  considered  because  of   the presence of l o c a l ,  

massive i ce   bod ie s .  

Equipment required  for   development  would be   doze r s ,   r i ppe r s ,  end dump 

t rucks   f ront -end   loaders ,  as w e l l  as sc reen ing ,   d ry ing   c rush ing ,  con- 

crete and a s p h a l t   p l a n t s  i f  r equ i r ed .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be  developed f o r  each   depos i t .  

This   p lan  w i l l  have the  o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o   be  

comparable  with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

r ehab i l i t a t ion   p rocedures   t o   be   u sed  a t  each   s tage  of development  and a t  

t h e  abandonment of t h e  site. This may include  procedures   such as: 

selective grading and shaping; selective s t r i p p i n g  and   rep lac ing  of t o p  

s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding and  mulching;  and  the  planting of trees and  shrubs. 
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TEST HOLE LOG 
LABORATORY TEST DATA 

A D r y  density (pcf)  0 Water content Ye 

Plastic limit - Liquid limit 

b0 60 80 1 0 0  120 1 4 0 1  
20 A0 60 80 100 0 

OTHER 
TEST  DATA 

1 1 TEST HOLE No. 



TEST HOLE LOG 

4"i 

I 
REMARKS 

1 
o c c r s i a n r l   m i t e  
" r u l m r y "  c u t t i n g s  . 
Ash? 

12: 32 
12:43 
d i f f i c u l t y   i n   r l r n n i n c  
t t m  i n  hole 

9RT: D 
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TEST HOLE LOG 

I 

P m 
0 

I 

+: 
W 

h) 

i 

DESCRIPTION 

~ 

SAM0 - mainly medium t o   l i n e ;   I i t t l s  
gravel .  ! Ins ,   swrounded;   l igh t  
g r e y .   m i s t .   s i r a t i f l s d ,  IODEI. 

.& 
GRIVfL - f i n s ,  SLOrounUed; l i t t l e  sand, 

coarse and m e d i m  I imt  Ersy .  
damp, I DOSE. 

4 O o t t o l  o f  n i t  

1 



1 
SIEVE ANALYSIS REPORT 

r 
AMPLE N75-107B-B4-1 DEPTH 1.0-2.0 R.M.HARDY REPORT NUMBER 

)ATE SAMPLED-_ AuRust 10, 1 9 7 5  SAMPLED BY NEscz 209 
"~ ~ 

I G R A V E L  S I Z E S  I S A N D  S I Z E S  F I N E S  

1 2 % I  36%) l O % I  22 % I  1 2% I 8 % - 

100 

90 

9 80 
L 

70 

E 
- 60 
r 

5 0  
L 
U 
L 40 

30 

20 

IC 

C - ! L 

I 1 I I 
COARSE 

" . 

1 F I N E  I COARSE 1 MEDIUM I F I N E  I 
SIEVE 

SIZE I PERCENT PASSING 1 
t "1 

-- - -  -- t - 

No  50 
N o  100 
No 200 

-. . 
. . . .  

. 

IOMMENTS 

;AMPLE 1i75-107B-B4-2 DEPTH 0.0-6.5 R.M.HARDY R E P O R T  NUMBER 
' 

DATE 206 
- 

COMMENTS OVERSIZE (>3")  = 0.W. 

1 DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. 
C O N S U L T I N G  ENGINEERING L TESTING 



DEPOSIT 1 0 7 B - B 5  

P h y s i c a l  Setting: Deposit 1 0 7 B - B 5  consists of kame  terraces  located 
11.5 miles NNW of Noel1  Lake, 9 miles east of Reindeer 
Depot  and  crossed by the  right of way at m i l e p o s t  40. 

Material : SAND - interbedded  with silt  and clay,  and w i t h  some 

Volume : 300,000 cubic  yards. 

gravel.  

Assessment: Deposit 1 0 7 B - B 5  is generally a source of poor quality 
granular  material  suitable  only f o r  general  fill and 
backfill. It: is crossed by the  r i g h t  of way and thus 
local use is  expected. 

LEGEND c> Deposit Outline +"- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location 
MP335 Mackenzie  Highway 

3 0 Test Pit  Locution 

Airphoto No. BR74404-97 Latitude: 68' 42'  
Approximate Scale : 1" = 2050' Longitude: 133" 45 '  

- 163  - 



DEPOSIT 107B-B5 

PHYSICAL SETTING 

Deposit  107B-E5  is  11.5  miles  north-northwest  of Noel1 Lake  and 9 miles 
east of Reindeer  Depot.  The  pipeline  right of way  crosses  the  deposit 

near  milepost 60. 

The  deposit:  consists  of  narrow  flat-topped  kame  terraces  which  border 

the  western  edge of a  north-south  trending  meltwater  channel.  The 

western  edges of the  terraces  are  generally formed by short  scarps.  The 

kame  terraces  are  free of significant  cover and are  well  drained. T h e  

active  layer  under  bare  gravel  surfaces  is  approximately 5 feet  thick. 

BIOLOGICAL SETTING 

Scattered clumps of vegetation  on  the  terraces  consist of dwarf birch 

and  lichen  with  cottongrass  in  poorly  drained  areas. T h e  site  provides 

low  quality,  large  mammal  habitat.  Reindeer,  grizzly  and  black  bear, 

Arctic  ground  squirrel, fox and  wolf  are found in the area.  The  area 
provides generally  poor  quality  habitat  for  both  waterfowl  and  terres- 

trial  birds.  Arctic loons were  observed  nesting on the small lake 

northwest of the si te  in 1975. Nearby  lakes  and  streams  do  not  appear 

to support  fish  populations. 

MATERIAL 

Test  pit  107B-B5-1  showed  good  well  graded  gravel  and  coarse  sand to a 

depth of 5  feet.  Drill  hole logs show  interbedded  sand, silt and  clay. 

The test pit  was  located  on  one of the  knobs  indicating  gravel  is 

concentrated  in  these  areas.  Over  the  entire  deposit  the  quality of the 

material is poor,  but  pockets of good quality  gravel  are  present. 

- 165 - 



VOLUME 

An average  depth of 5 f e e t  of good q u a l i t y  material f o r   t h e  area out- 

l i n e d  on t h e   a i r p h o t o  i s  probably an   opt imis t i c   f i gure .  The t o t a l  

es t imated volume, based  on 40 acres and 5 f ee t   dep th  i s  300,000 cubic  

yards ,  

DEVELOPMENT AND REHABILTTATION 

Deposit 107B-B5 i s ,  f o r   t h e  most p a r t ,  a source of poor   qua l i t y   g ranu la r  

material and i s  o n l y   s u i t a b l e  f o r  gene ra l  fill and b a c k f i l l  i n  p i p e l i n e  

c o n s t r u c t i o n .   D e s p i t e   t h e   v a r i e d   q u a l i t y  and small q u a n t i t y  of aggregate  

a t  t h i s  s i t e ,  development   for   local   use  i s  expected as t h e   p i p e l i n e  

r i g h t  of way c rosses   t he   wes t e rn  end of the  deposit   and  overburden  and 

vegeta t ive   cover  are minimal. 

No b i o l o g i c a l   f a c t o r s  were i d e n t i f i e d  which  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and socio- 

economic  impacts f i n a l   l o c a t i o n s  of all f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, pit boundaries,  etc., w i l l  be s u b j e c t   t o   f u r t h e r  field i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas dur ing   ce r t a in   pe r iods   o f  

t he   yea r .  

S i n c e   t h i s  is a small intermediate   deposi t ,   development  would not  be 

extensive  and  could be c a r r i e d   o u t  by  equipment   avai lable   a long  the 

p i p e l i n e   r i g h t  of way. I n  order   to   minimize  environmental  damage, snow 

roads would be b u i l t   t h e   s h o r t   d i s t a n c e s  t o  t h e   p i p e l i n e .  

Development a t  t h i s   d e p o s i t  would f i r s t   i n v o l v e   l o c a t i n g  all t h e  small 

areas of good q u a l i t y   g r a v e l  by e x t e n s i v e   d r i l l i n g  and test p i t t i n g .  

I n i t i a l l y   t h e   s p a r s e   v e g e t a t i o n  would be removed and harvested  according 

t o  land use r e g u l a t i o n s .   S i n c e   t h i s  d e p o s i t  i s  e s s e n t i a l l y   f r e e  of 

overburden ,   s t r ipp ing  of the   excavat ion  area would be  minimal. Exca- 

v a t i o n  of t h e   b e s t  areas would fol low by removing borrow material 

- 166 - 



evenly  from  these  isolated  pockets to a level  whereby  good  drainage is 

maintained  throughout  the  area. 

Conventional  earthmoving  techniques  would  probably be a l l  that is 

required  for  development;  however,  blasting  techniques  could be  used  if 

areas of high  Ice  cementation  are  encountered. 

The  excavated  material  may  have  to be  stockpiled,  thawed  and  drained 

before it is used. 

Equipment  required  for  development  would  be  dozers,  rippers,  end-dump 

trucks,  and  front-end  loaders. 

A progressive  rehabilitation  plan  will  be  developed  for  each  deposit. 

This plan will  have  the  objective of restoring  disturbed  areas  to  be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures to be used at  each  stage of development  and at 

the  abandonment of the  site.  This may include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping and replacing of top 

soil and overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and  mulching;  and  the plant ing  of trees  and  shrubs. 
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TEST HOLE LOG 
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SIEVE ANALYSIS R E P O R T  

'AMPLE- N75-107B~B5-1 DEPTH .- R.M.HARDY REPORT NUMBER 

t 

1 I I 
I COARSE 
I 

I FINE 1 COARSE 1 MEDIUM I F I N E  I 

- 214 .- " - .. 

S I E V E  
SIZE 

No. 4 

,. 
No. 0 
No 16 

~ 

No.  30 
No. 50 - . .. ." 

N o  100 
". . 

No 200 
- 

P E R C E N T  
PASSING 

- ~" 

100.0 - 
" - 99.6 . . . 

9 7 . 6  
89.6  
80.1 

.. ~ 

~. . . 

~ .I- . .. 

54.8 
3 3 : 3  
17.5 

I -8.8 

IOMMENTS OVERSIZE ( > 3 " )  = 0.0% 

SAMPLE - DEPTH .. - - R.M.HARDY REPORT NUMBER 

I 1 I 
I COARSE 
I . -  

I FINE 1 COARSE I MEDIUM F I N E  

, ,2" " 

". : 4 ". 

No. 4 1 .. " 

COMMENTS OVERSIZE (>3")  = Y O  

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-B5 
CONSULTING  ENGINEERING 6 TESTING L*,.3..,n, *r..<,.. 

C"p.., 11-11.. PAGE 
173 



DEPOSIT 107B-B6 

Physical  Setting: Deposit 107B-B6 i s  a  lacustrine  plain  located on the 
southern  edge of Jimmy Lake jus t  4.5 miles NNE of Noel1 
Lake and 2 miles  northeast of the  right of way. 

Material : GRAVEL - p o o r l y  graded. 

Volume : No volume  calculated  due to the  thick  overburden. 

Assessment: Deposit 107B-B6 is no t  recommended f o r  development 
due to its  poor  quality  granular  material and the 
thick  overburden. 

LEGEND c> Deposit Outline +"- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Locution MP335 Mackenzie  Highway 
3 0 Test Pit Location 

Airphoto No. A23476-34 

Approximate Scale:  1" = 4800' 
- 175 - 

Latitude: 68" 37 '  

Longitude: 1330 30' 



DEPOSIT 107B-B6 

PHYSICAL SETTING 

This  deposit is a  lacustrine  plain  at  the  southern  edge of Jtmmy Lake. 

It is 4.5 miles  north-northeast  of  Noel1  Lake  and 2 miles  northeast  of 

milepost 70 on the  proposed  pipeline  right of way. 

The  plain is gently  to  moderately  rolling  and  its  edge  is  defined  by 

20 to 50 foot scarps formed  by  meltwater  and  thermokarst  activity. 

The  surface of the  plain is moderately  well to imperfectly  drained.  In 

mid-August  the  active  layer  was  generally  less than 1 foot  in  depth. 

BIOLOGICAL SETTING 

Vegetation  typical of the  forest-tundra  transition  occurs on this  plain. 

Common species on the  northern  portion  are  bog  birch,  willow  and  alder 

with a ground  cover of moss  and  lichen.  The  southern  part  has  scattered 

black  spruce  up  to 20 feet  in  height  and  sedges  in  wet  depressions.  The 
site  is  located  in low quality,  large  mammal  habitat.  Occasional  black 

bear may  occur  in  the  area.  Jimmy Lake provides  nesting  and  moulting 

habitat  for  waterfowl. A pair of swans  were  observed  on  the  lake  during 

the 1975 survey. Several  species of passerines  were  observed  nesting 

at  the  site. It is not  known  whether  Jimmy  Lake  supports  fish  populations. 

There is no other  potential  fish  habitat  in  the  immediate  vicinity. 

MATERIAL 

The  deposit  consists of 2 to 10 feet  thick  layers of poorly  graded 

gravel.  The  material is of poor  quality  and is overlain  by 10 to 20 

feet  of  icy  lacustrine  sediments  with zones of ground  ice. 

- 1 7 7  - 



VOLUME 

The volume of recoverable  material can be  considered n i l  due t o  t h e  

depth of i c y  clays, s i l t s  and massive ice o v e r l y i n g   t h e   g r a v e l .  

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B6 is not recommended for development  because  the  granular 

material i n  this d e p o s i t  is  of poor q u a l i t y  and i s  o v e r l a i n  by t h i c k  

overburden. 

178 - 
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TEST HOLE LOG 

DESCRIPTION 

&PfAT-fine f i b r o u s ,  amorphous, moody o.8 
, i n c l u s i o n s , b l a c k  r 
S I F T  - ( o r g a n i c )  low f o  non plastic. 

black .  

1.0 

C L b l - s i l t y ,  t r a c e  f i n e  g r a v e l ,  h i g h  i c e  
r u s t  brmn, in  p a r t  mot t led  
g r e y ,  pebbles  s u b a n e u l a r  t o  
3i'E , ( t i l l - l i k e )  

a lnost  c l e a r  

!LD" 
pehnles, 2 - 3 . 

.I I ,  

OTHER 
TEST DATA 

1975 BORROW iHVESTIGATIOH 

REMARKS 

YI 
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I METHOD : hIR 

TEST HOLE LOG 
LABORATORY TEST  DATA 

A D r y  density (pcf) 0 Water content 3: 
Plortic limit 1-1 liquid limit 

OTHER 
TEST  DATA 

0 60 00 1 0 0  120 140. 
I 20 40 60 Bo 1000 

'ROJECT: 13011  
LEVATION : I 1975 BORROW INVESTIGATION 

'IPE MllEAGE : 

iIR TEMP : loo C 

REMARKS 

16: 00 

~ 

rEST HOLE No. 

N75-107B-B6-A 
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TEST HOLE LOG 

fs LABORATORY TEST DATA 
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2 ,  Plostic limit b-I liquid limit 

2 2 A0 60 80 100 120 140 A 

OTHER 

z 5 0  20 40 60 80 1000 
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TEST HOLE LOG 
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)GGED BY:  J.K.W. IFACILITY. IPROIFCT : 13011 I 

OTt 
TEST 
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i K D  : 0.0. RIG : HELl  -OR111 AIR TEMP : 2oac 

METHOD : hIR 
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’ART : D 13 M 08 Y 75 TIME: 16:32 IFlNtSH: 0 1 3  M 08 Y 75 TIME: 1 6 3 2  CANAMAN ARCTIC GAS STUDY LLMnED 
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6: 52 
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TEST HOLE LOG 

20 

1 

End o f  hole 

OGGED BY.  1.1.1. FACILITY 

LAT. 8 LONG : 6B038‘55”M,  133D30’!13”W 

MWN B Y :  4,Y.B.  AIRPHOTO No I 23476-34 

RIG : HELI-BRILL 

METHOD: 

LABORATORY TEST DATA 

A Dry density ( p c f )  0 Water content % 

Plastic limit - Liquid  limit 

0 60 60 1 0 0  120 1404 
20 40 60 80 1OOG 

OTHER 
TEST DATA 

’ROJECT : 1301 1 

.LEVATION 
1975 BDRRClYi I k V E S T I G A l t O N  

I 

E REMARKS 
L 
W 
0 

i n f e r r e d  by d r i l l i n g  
ae t i  on 1 ~ 5 5  

- 2 e. 19:07 

TEST HOLE No. 

N 7 5 - f 0 7 B - B 6 - D  
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DESCRIPTION 

TEST HOLE LOG 

REMARKS 

Dlsturfmd s a q l a  I r a  
b a t t o 1   o f   a x c a u t i o n .  
Hot kept f r o m n  

TEST HOLE No. 

SHEET 1 OF 1 
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SIEVE ANALYSIS REPORT 

)ATE SAMPLED August 1 3 9  1975 SAMPLED BY -" ~. 49 . ~ "" - NESCL 

G R A V E L   S I Z E S   S A N D  SIZES F I N E S  ' 

g O/* 1l0/0 10 O/O 1 4  ' / e  1 9  '/o 37 '/Q - 
C O A R S E   F I N E  COARSE MEDIUM 1 FINE 

i 

1 PASSING 
SIZE 

SIEVE PERCENT 

ZOMMENTS OVERSIZE ( > 3 " )  = O.oo/ 

SAMPLE" - DEPTH ~- , . . R.M.HARDY R E P O R T  NUMBER 

DATE SAMPLED _. SAMPLED BY- . ~ . . .. 
1 

1 GRAVEL S I Z E S  1 S A N D  S I Z E S  F I N E S  
1 

- 
- 

100 

9 0  

0 30 
Z - 
v, 

70 

d 
c- 4O 

2 ' 5 0  

Lu 
40 

3 0  

2 0  

10 

O/O  O/O O/O O/e O/O O/O 

C O A R S E   F I N E  1 COARSE 1 MEDIUM I F I N E  " 

". 

". 

. . "" 

- 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-B6 
C O N S U L T I N G  E N G I N E E R I N G  b TESTING L * # , ~ . ' , " I  '"."t<.. 

C.,",., L , n , > . l  PAGE 
189 
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Material : 

Volume : 

Assessment: 

DEPOSIT 107B-B7 

Physical  Setting: Deposit 107B-B7 consists of small fluvial terraces 
located 3 miles  north of Noell  Lake and j u s t  north 
of milepost 70 on the r i g h t  of way. 

SAND - s i l t y ,  overlain by t h i c k  peat and silt. 

No volume calculated, non-granular  material. 

Deposit 107B-B7 is not recommended  for development 
because of its  lack of acceptable  granular  material. 

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location 
MP335 

Mockenzie Highwoy 
3 0 Test Pit Location 

Airphoto No. A23476-34 
Approximate  Scale : 1" =4800' 

- 191 - 
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DEPOSIT 107B-B7 

PHYSICAL SETTING 

This d e p o s i t  consists of small  fluvial  terraces  located 3 miles north of 

Noell Lake and  just nor th  of milepost 70 on  the  proposed  pipeline  right 

of way. 

The  terraces are 5 to 15 feet  above  the low, marshy  floodplain  of a 

small creek  which  flows  from  Noel1  Lake t o  Jimmy Lake.  This  creek 

dissects  the  southern  end of the d e p o s i t .  The  site is moderately  well 

t o  imperfectly  drained.  The  active  layer  appears  to be less than 1 foot 

over  most of the  area. 

BIOLOGICAL SETTING 

The common shrubs  on  the  terraces  are  willow  and  alder  with a lichen 
and moss ground  cover.  The f lood  p l a i n  is  dominated  by  sedges and 

bog  birch.  The  site is located i n  generally  poor  quality  wildlife 

habitat.  Several  ptarmigan  including  two  broods  were  seen  at  the  site. 

Occasional fox, wolf,  grizzly  and black bear may occur  in  the  area.  The 

creek  which  dissects  the  site  does  not  appear to support f i s h  populations. 

MATERIAL 

Drill hole 107B-B7-A shows 7 feet of peat  and  icy  organic silt over 11 

feet of silty  sand. 

VOLUME 

Material of acceptable  granular  quality  was  not  encountered. 

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B7 is not  recommended  for  development. 
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DESCRIPTION 

PEAT - muss cover, lrorphous, f i n s   f i b r o u s  
wi th  wody i n c l u s i o n s .  d a r k  nrom, 

I. 1 sPQn PY 
. o  S IL I - (organ ic ) .   n lack  

Bottom o f   a z c r v a t   i o n  a t  1 .Ow 

Mots: h d j a c a t  area t e s t e d  b y  ~eophya lcs  
- r s m l t s   n a a t i r s ,   t h o r a f o r a  
m a r a t i o n  lardonsd 

L 

TEST HOLE LOG 

k s  

2 3  Plortic limif 1-t liquid limit 

2 5 0  20 40 60 80 100 0 

LABORATORY TEST DATA 

CY A D r y  density (pcf )  0 Woter content Y. 
U l l  

OTHER 

Q TEST DATA 
2 40 60 80 100 120 l4OA 



Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 107B-B8 

Deposit  107B-B8 i s  a lacustrine  veneered outwash   p la in  
loca t ed  2 miles  northeast of Noell Lake and  ad jacent  to 
t h e   r i g h t  of way between milepost 7 2  and 73. 

GRAVEL - silty,  fine, and sand.  

1,000,000 cub ic   ya rds .  

Deposi t  107B-B8 is a source  of f a i r  t o  poor   qua l i t y  
g ranu la r  material s u i t a b l e   f o r   g e n e r a l  fill and backfill. 
It is not  recommended f o r  development  due t o   t h i c k  over- 
burden  and  massive  ground ice.  

Airphoto No. A23476-35 Latitude: 68" 34' 
Approximate Scale: 1" = 4800' Longitude: 133' 29'  
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DEPOSIT 107B-B8 

PHYSICAL SETTING 

Deposit 107B-B8 is  a  lacustrine  veneered  outwash  plain  deposit located 

two  miles  northeast of Noell  Lake  and  adjacent to the  pipeline  right  of 

way  between  mileposts 72 and 7 3 .  

The plain  is a remnant  of  a  more  extensive  lacustrine  plain  that has 

been greatly  modified  by  thermokarst. At this  site,  the  lacustrine 
sediments  overlie  outwash.  Most of the  surface  of  this  deposit is 

gently  rolling,  but  moderate  to  steep  slopes  are  found  at  its  edges. 

Overburden on the  average  is 5 feet  thick  and  drainage is moderately 

good. The  active  layer is generally  less  than 1 foot.  The  sand  and 

gravel  have  low  ice  contents,  but  massive  ice  is  present  in  underlying 

sediments. 

BIOLOGICAL SETTING 

This  plain is located  in  the  forest-tundra  transition  zone.  Vegetation 

is  made  up of scattered  black  spruce  with  bog  birch,  willow,  alder  and 

lichen. Reindeer and  moose  are  present.  The  area is a l s o  moderately 

productive  habitat f o r  fox, wolf,  grizzly  and black bear.  The site 

provides  habitat f o r  passerines and ptarmigan.  Waterfowl  are  present 

in  the  area  throughout  the  open-water  season.  The  immediately  adjacent 

small ponds  and  streams  appear to be  unsuitable  fish  habitat.  Noell 

Lake  supports a native  domestic  fishery. 

MATERIAL 

The  drill  hole  and  test  pit  at  this  location  show  up  to 5 feet of peat, 

clay  and  silt  over 8 feet of E ine gravel  and  sand.  Both  gravel  and sand 

are silty  with  occasional  small  amounts of clay. 

- 199 - 



VOLUME 

Total est imated volume of gravel  and  sand  based on 90 a c r e s  and a th ick-  

ness of 8 f e e t  i s  1,000,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B8 i s  a source of f a i r  t o  poor   qua l i ty   g ranular  material, 

s u i t a b l e  f o r  g e n e r a l   f i l l  o r  b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n .  Even 

though t h i s   d e p o s i t  i s  c l o s e  t o  t h e   p i p e l i n e   r i g h t  of way, development 

i s  not  recommended due t o   t h e   t h i c k   o v e r b u r d e n  and the   ex i s t ing   mass ive  

ground ice benea th   t he   t h in   l aye r  of s i l t y  sand  and  gravel.  Poor 

quali ty  and  low volume a l so  reduce i t s  f e a s i b i l i t y  as a p o s s i b l e  source 

of borrow material. 
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h) 
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TEST HOLE LOG 
13 
3 LABORATORY TEST DATA 
9 '  c w A D r y  density Ipcf)  0 Water content % 

+ = s o  20 40 60 80 1000 

DESCRIPTION OTHER E Plastic limit 1-1 Liquid Firnil ' TEST DATA 
UJ 2 40 60 80 I00 120 )40A 

ICE - c l e a r  ( m n t ' d )  

CLAY -medium p l a s t i c ,  grey,  h igh i c e  

REMARKS 

TEST HOLE No. 

N75-107B-81-A 
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DEPOSIT 107B-B9 

Physica I Setting: Deposi t  107B-I39 is a  kame terrace complex  located 
2.5 miles  south of Sitidgi Lake and 6 miles  northeast 
of milepost 96 on the  right of way. 

Material : 

Volume : 

Assessment 
L 

SAND and GRAVEL - interbedded  fine  sand  and  gravel w i t h  
a little silt. 

5,800,000 cub ic  ya rds .  

Deposit 107B-B9 is a source of fair  quality  granular 
material  suitable for general fill,  backfill and  building 
pad subgrade. 

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie  Highway 
I 3 0 Test Pit Location I 

Airphoto No. A12918-30 
Approximate Scale: 1'' = 3250 '  

- 205 - 
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DEPOSIT 107B-B9 

PHYSICAL  SETTING 

Deposit  107B-B9 is a kame terrace complex about 2 .5  miles south of 

S i t i d g i  Lake. The depos i t  i s  6 miles n o r t h e a s t  of mi lepos t  96 on t h e  

p roposed   p ipe l ine   r i gh t  of way. Th i s   depos i t   co r re sponds   t o   sou rce  

number 452 in   R ip ley ,  Klohn,  and  Leonoff DIAND Granular  Materials 

Inventory Zone I V  (1972)  r e p o r t .  

The terrace complex c o n s i s t s  of r i d g e s  and h i l l s   l o c a t e d   a l o n g   t h e  

eas te rn   edge  of a lowland  occupied  by  Sit idgi  Lake. The topography  in  

the  area i s  g e n t l y   t o   m o d e r a t e l y   r o l l i n g   w i t h   l o c a l   r e l i e f  of about 

50 f e e t  and occas iona l   s lopes   t o  20 degrees .  

Overburden i s  normal ly   th in ,   bu t   pea t   and  s i l t  may.vary  between 1 and 

3 f e e t  i n  low areas. Dra inage   on   h i l l s ,   r i dges  and most s lopes   ranges  

from  moderately good t o  good,   but   depressions are poor ly   d ra ined .  The 

a c t i v e   l a y e r  is from 1 t o  5 f e e t   t h i c k .  Below t h e  active l a y e r   t h e  

depos i t  i s  f rozen   wi th   var ied   bu t   genera l ly   low  ice   conten t .  

Ter ra in   be tween  the   depos i t  and t h e   p i p e l i n e   r i g h t  of way is a drum- 

l i n i z e d   m o r a i n i c   p l a i n   w i t h  a few peat-f i l led  marshy  drainageways.  

BIOLOGICAL SETTING 

Most of t h e  si te i s  covered  by  white  spruce up t o  40 f e e t   h i g h  and a 

th i ck   unde r s to ry  of dwarf birch,   wi l low,   crowberry  and  l ichen.  Low, 

w e t  areas are covered  with  sedges.  The s i t e  provides  low q u a l i t y   h a b i t a t  

f o r  fox, wolf,  and moose but  good h a b i t a t   f o r   r e i n d e e r  and car ibou .  A 

p a i r  of swans was observed  nest ing on t h e   a d j a c e n t   l a k e  i n  1975. The 

nea rby   l ake   does   no t   appea r   t o   suppor t   f i sh   popu la t ions .  

MATERIAL 

Drill ho le  and test p i t  logs and t h e  DIAND r e p o r t   i n d i c a t e  t h i s  depos i t  

is mainly  interbedded  f ine  sand  and  gravel   with a small amount of s i l t .  

- 207 - 



I n  test p i t  107B-B9-1 a b l a t i o n  t i l l  was encountered a t  4.2 f e e t .  

Massive ice  appeared a t  a depth  of 10 f e e t :   i n   d r i l l   h o l e  107B-B9-B and 

t h e r e f o r e ,  may occur   e l s ewhere   i n   t he   depos i t .  

VOLUME 

Total  estimated  volume,  based  on 270 acres and a maximum depth of 

30 f ee t   unde r   r i dges  is 5,800,000 cubic   yards .  The DIAND r e p o r t   g i v i n g  

a lower  volume  calculation  of  1,500,000  cubic  yards is based on a smaller 

area and shallower  depth.  

DEVELOPMENT AND REHABILITATION 

Deposit: 107B-B9 is a source of f a i r   q u a l i t y   g r a n u l a r  materia 1s in an 
area where good g r a n u l a r   d e p o s i t s  are sca rce .  More d r i l l i n g  is needed 

t o  o u t l i n e   t h e   b e s t  portions of t h e   d e p o s i t .  This deposi t   could  be  used 

f o r  gene ra l  fill and b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n  and   bu i ld ing  pad 

subgrade material. 

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development of 

t h i s   d e p o s i t .  To minimize  biological ,   environmental  and  socio-economic 

i m p a c t s   f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  camps, p i t  

boundar i e s ,   e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i g a t i o n .  

Development  and o p e r a t i o n  of borrow  sources may be  scheduled  and  act ivi ty  

r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of t h e   y e a r .  

Access t o   t h e   d e p o s i t  would probably be  accompl ished   v ia   the   p ipe l ine  

r i g h t  of way. A 5 mile snow road from t h e   p i p e l i n e   r i g h t  of way would 

be  necessary t o  r each   t he   depos i t .  

Tree and  shrub  cover  would  have t o  be removed from areas to   be  excavated 

and  disposed of in accordance  with  land  use  regulat ions.  The peat   cover  

and  overburden  would  then  be  stripped from t h e  area and s t o c k p i l e d  

around  the  edge of the   excavat ion .  

Development  of t h i s   d e p o s i t  would involve  excavat ing borrow material i n  

s tages   f rom  the   h igher ,  w e l l  drained areas so t h a t  good d ra inage  would 

be maintained 

- 208 - 



This  development  could be accomplished by blasting  techniques o r  con- 

ventional  earthmoving  techniques  depending  on  the  degree of ice  cementa- 

tion.  Care  would  have to be  taken  to  leave  sufficient  material  over 

areas with  massive  ice  in  order to prevent  thermal  degradation. 

The  excavated  material  may  have  to  be  stockpiled,  thawed,  and  drained 

before  it  is  used. 

Equipment  required  for  development  would be dozers,  rippers,  end-dump 

trucks,  and  front-end  loaders. 

A progressive  rehabilitation  plan w i l l  be  developed  for  each  deposit. 

This  plan  will  have  the  objective of restoring  disturbed  areas to be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures to be  used at each stage of development  and at 

the  abandonment of the  site.  This may include  procedures  such a s :  

selective  grading and shaping;  selective  stripping  and  replacing  of t o p  

soil and overburden;  installation of physical  erosion  control  structures 

and material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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DESCRlPTlON 

TEST HOLE LOG 
LABORATORY TEST DATA ! s  

? A  Plortic limit 1-1 Liquid limit 

r 5 . 0  20 KJ 60 80 1000 

1 w A D r y  density (pcf )  0 Woter conhnt Ye 
J!? 

OTHER 

4 TEST DATA 
2 40 60 80 100 120 140 A 

REMARKS 

3: f 5  

13 :45 

'EST HOLE No. 

MEET 1 OF 1 
K-?,SK? t 
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SIEVE ANALYSIS REPORT J 
SAMPLE N75-107B-B9-1 DEPTH 1.0-4.0 "..ll "" ~ . x _  R.M.HARDY  REPORT  NUMBER 

I I 

[ COARSE 1 F I N E  1 COARSE I MEDIUM 
1 " 

FINE 

"- -,-I 

No 100 1 
No. 200 
" . -. 

IOMMENTS OVERSIZE ( > 3 " )  = 0.0 % I  
SAMPLE N75-107B-B9-2 DEPTH 0.2-3.0 ." ~ R.M.HARDY R E P O R T  NUMBER 

DATE SAMPLED"  SAMPLED BY NESCI, ,. "14.2 ~ 

SIZE PASSING 

.- 
G R A V E L   S I Z E S  S A N D  S I Z E S  F I N E S  S IEVE PERCENT 

40 '10 26 V 0  2 V 0  5 O/.a 10 ,I,, 1 7  01. 
COARSE 1 F I N E   C O A R S E  MEDIUM F I N E  

IOMMENTS OVERSIZE (>3") = 3.0 Y o  

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-B9 
CONSULTING  ENGINEERING L TESTING 

L.......ln, *",.l... '311"., 11.1,1.4 



SIEVE ANALYSIS REPORT 
I 

A M P L E  N75-107B-B9-2 DEPTH R.M.HARDY REPORT NUMBER 
* 

143 
"" ~ .. ." " 

GRAVEL S IZES 1 SAND S I Z E S  S IEVE PERCENT 
5 %T 7 I .q I 5 % I  57 O/O 

SIZE PASSING 
I 1 1 - 1  I 1 COARSE FINE 1 COARSE 1 MEDIUM I F I N E  1 I 

i 3 r p 2 : - 5 - -  
N o  5 0  78.0 
N o  100 

. "" . . 

No. 200 23.0 - - " 

ZOMMENTS OVERSIZE ( > 3 " )  = 0.0% 

SAMPLE DEPTH I R.M.HARDY REPORT NUMBER 

DATE SAMPLED- SAMPLED BY-.. ," . "- 

SIZE PASSING 
GRAVEL SIZES S A N D  S I Z E S  F I N E S  S IEVE PERCENT 

+ 

% % 
COARSE I F I N E  COARSE [ MEDIUM 1 F I N E  .. . -I-- 

COMMENTS OVERSIZE (>3")  = O/C 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. 
C O N S U L T I N G  ENGINEERING b TESTING 

N75-107B-B9 
L".#Y **..r... 

L"l.4 PAGE 
217 

I I 



DEPOSIT 107B-E10 

Physical  Setting: Deposit  107B-El0  is an esker w i t h  a kame d e l t a  at i t s  
e a s t e r n  end. It is  l o c a t e d  4 miles east of Campbell 
Lake  and 3.5 miles west of mi l epos t  94 on t h e   r i g h t  of 
way. 

Material : SAND - fine to medium with v a r i a b l e  silt content. 

V o l u m e  : 9,400,000 cubic   yards .  

Assessment: Deposi t  107B-BlO i s  a source of fair q u a l i t y   g r a n u l a r  
m a t e r i a l   s u i t a b l e  for g e n e r a l   f i l l  and backf i l l .   Access  
t o  the  deposi t :  is f a i r   o v e r   p o o r l y  drained moraine  and 
l a c u s t r i n e  p l a i n .  

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 
Mackenrie Highway 

3 0 Test  Pit Location 

Airphoto No. A12918-58 Latitude: 6 8 0  18' 
Approximate Scsle : 1" = 3150' Longitude1330 02' 
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DEPOSIT 107B-B10 

PHYSICAL SETTING 

This   deposi t   begins   approximately 4 miles east of Campbell  Lake  and runs  

i n  a n o r t h e a s t e r l y   d i r e c t i o n  f o r  about 4 miles. The n o r t h e a s t  end of 

t h e   d e p o s i t  i s  3.5 miles west of milepost  94 on the proposed  pipel ine 

r i g h t  of way. 

The d e p o s i t   c o n s i s t s  of a broad   esker   wi th  a probable  kame d e l t a  a t  i t s  

eas te rn   end .  The crests of   the  esker   and kame d e l t a   s t a n d  40 t o  80 fee t  

above  the  surrounding  lowlands  with  s ide  s lopes of 15'. Fresh   scarps  

a r o u n d   t h e   l a k e   w i t h i n   t h e  kame d e l t a   i n d i c a t e  active thermokarst  i s  

occurr ing . 

Overburden i s  g e n e r a l l y  less than 1 f o o t  and d ra inage  varies from 

moderately good t o  good. The active l a y e r  is about 3 feet   deep,   below 

t h i s   t h e   d e p o s i t  i s  frozen  with l o w  t o  moderate ice c o n t e n t .   S c a t t e r e d  

ground ice can  be  expected  throughout  the kame d e l t a .  

The te r ra in  west of t h e   d e p o s i t  i s  a p o o r l y   d r a i n e d   f l a t   t o   g e n t l y  

s lop ing  moraine and l a c u s t r i n e   p l a i n .   P o o r l y   d r a i n e d  fluvial t e r r a c e s  

and a small creek  border   the  eastern  end of the   depos i t   and  a poorly 

dra ined   mora ine   p la in  l i es  between  the stream and the p i p e l i n e   r i g h t  of 

way. 

BIOLOGICAL  SETTING 

The crests and south-facing s lopes  of t h e   e s k e r  and d e l t a   s u p p o r t  mixed 

black spruce  and  white   birch up t o  30 f e e t  i n  he igh t ,   w i th   pu re   b l ack  

spruce on north-facing s lopes .  The unders tory   on   ba th   s lopes  is f a i r l y  

uniform  and  consis ts   of   dwarf   birch,   wi l low,   labrador  tea, and l i c h e n .  

The area provides  low p r o d u c t i v i t y   h a b i t a t  f o r  fox, wolf and  snowshoe 

ha re .  The s i t e  l ies  wi th in   t he   w in te r   r ange  of the  Mackenzie  Reindeer 

Herd. Good moose habi ta t   occurs   a round  the  small lake a d j a c e n t   t o   t h e  



site and a long   t he   nea rby   t r i bu ta ry  of Norris Creek,  but moose popula t ions  

i n  the  area are low. No evidence  of  beaver was seen   i n   t he   ad j acen t  stream 

or   l akes .  The area i s  important   waterfowl  habi ta t   a l though no waterfowl 

were  observed  on  the  nearby  lakes. The f i s h  p o t e n t i a l  of t h e   a d j a c e n t  

creek i s  no t  known. 

MATERIAL 

The d r i l l   h o l e  and t e s t  p i t   l o g s   f r o m   t h i s   d e p o s i t   i n d i c a t e  the material 

i s  m a i n l y   f i n e   t o  medium sand  with  varying si l t  con ten t ,  Six f e e t  of 

s i l t y  g rave l  is p resen t  a t  s i t e  107B-B10-3 i n   t h e  kame d e l t a .   F u r t h e r  

d r i l l i n g  w i l l  be   r equ i r ed   t o   de f ine  areas of b e t t e r   q u a l i t y  material. 

VOLUME 

An estimate of t o t a l  volume  based  on an  area of 390 acres and 30 f o o t  

depth is 9,400,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B10 is  a source  of f a i r   q u a l i t y   g r a n u l a r  material which 

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

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and socio- 

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t  boundar i e s ,   e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and operat ion  of   borrow  sources  may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

t he   yea r .  

Access   to   the   depos i t   could   be   ob ta ined   v ia   the   p ipe l ine   r igh t  of way. 

In   o rde r  t o  minimize  environmental  damage, snow roads would  be b u i l t   t o  

t ranspor t   the   bor row material from t h e   d e p o s i t   t o   h a u l   p o i n t s  on t h e  

right of way, a d i s t a n c e   i n  excess of 4 miles. Access  would  be  over 



poorly  drained  moraine  and  lacustrine  plain  and  care  would  have to be 

taken not  to disturb  the  drainage  and  initiate  thermokarst  subsidence. 

Tree  cover  would  have to be  removed,  both from areas  to  be  excavated  and 

the  haul  road  right of way, and  disposed of or  harvested in accordance 

with  current  land  use  regulations.  The  peat  cover  and  overburden  would 

then  be  stripped from the  area to be excavated,  and  stockpiled  around 
the  edge of the  excavation  area. 

Development of this  deposit  would  involve  excavating  borrow  material 

evenly  from  the  higher,  well  drained  areas so that  good  drainage  would 

be maintained.  This  type of development  could  be  accomplished by using 

blasting or conventional  earthmoving  techniques  depending  on  the  degree 

of ice  cementation.  The  excavated  material may have to be stockpiled, 

thawed,  and  drained  before  it  is  used. A buffer  zone  would  have  to  be 

maintained,  between  the  nearby  creek  and  the  excavation,  to  ensure  that 

thermokarst  subsidence  and  siltation of the stream is prevented. 

Equipment required for development  would  be  dozers,  rippers,  end-dump 

trucks,  and  front-end  loaders. 

A progressive  rehabilitation plan will  be  developed  for  each  deposit. 

This  plan  will  have  the  objective  of  restoring  disturbed  areas to be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures  to  be  used  at  each  stage of development  and  at 

the  abandonment of the  site.  This  may  include  procedures such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil  and  overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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TEST HOLE LOG 
LABORATORY TEST DATA 

DESCRIPTION Plastic limit 1-1 Liquid limit 

- flne-grained. clayey. rust Drown 

*.' c l a y e y ,  t r a 8  orgafllc. d a r k  D r o n  

I 1  I /  

OTHER 
TEST DATA 

! 
I 

" 

REMARKS 

11:3O 

11: 50 



S A M  - coarse,  medium. f i n e , a n d   f i n e  to 
c o a r s e   g r a v e l ,   t r a c e  fines (c layey)  
possibly  cemented. pebbles S L h -  

rounded  to 2%". p l a t y  t O  approx. 
1%'' x !$'I 

y2-i 

OccasiOnai  oversize t o  7" 

Face  EpEedLo LO' - - 
t e l a #  t o p  o f   l a k e  bank 

OGGED BY:  R.H. FACILITY 

I H K D  R .  H. IlAT. 8 LONG 

TEST HOLE LOG 

LABORATORY TEST  DATA ii 
A D r y  density (pcf )  0 Water   content  % 
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SAMPLE - 07B-1m-2 DEPTH--.-- 1.0-3,0_ - R.M.HARDY R E P O R T  NUMBER 

DATE SAMPLED. August 15, 1975  NESCL SAMPLED ~ ~ 81 -~ 

I !  GRAVEL S I Z E S  1 
I F I N E S  1 S A N D  S 1 2 E S  

SIZE I PASSING 

IOMMENTS OVERSIZE [>3")  0.0 % 

;AMPLE N75-107B-B10-3 - DEPTH 2.0-6.0 R.M.HARDY REPORT  NUMBER 

79 DATE SAMPLED August 15,  1975 SAMPLED BY NESCL ~ - -  "" -- ~ 

GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  S IEVE I PERCENT 

1 6  '/o 25% 20 '/e 24 '/o 6 % 9 % 
COARSE I FINE COARSE MEDIUM F I N E  

No. 30 

No. 100 

OMMENTS OVERSIZE [>3")  = O . O % l  

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-BlO 
C O N S U L T I N G  ENCIN-EERING b TESTING 
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DEPOSIT 107B-Bll 

Physical Setting: Deposit 107B-Bll is a fluvial  terrace  located 6.5 miles 
east  of Campbell Lake and 3 . 5  miles west of milepost 94 
on the  right of way. 

GRAVEL - interbedded  with sand, scattered  boulders. Material : 

Volume : 800,000 cubic yards. 

Assessment: Deposit 107B-Bll is a source of good quality  granular 
material  suitable f o r  general  fill,  backfill,  building 
pads  and  possible  concrete  aggregate. 

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location 
MP335 Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A12861-277 Latitude: 48" 18' 
Approximate Scale: 1" = 3150' Longitude : 133" 01' 
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DEPOSIT 107B-Bll 

PHYSICAL SETTING 

This   depos i t  i s  a f l u v i a l   t e r r a c e   l o c a t e d  6.5 miles east of Campbell 

Lake  and approximately 3 . 5  miles west of milepost  94 of the  proposed 

p i p e l i n e   r i g h t   o f  way. 

The terrace s tands   about  1 2  f ee t   above   t he   f l oodp la in  of a stream which 

b issec ts   the   depos i t .   Overburden   var ies   be tween 1 and 5 f e e t  and 

d ra inage  i s  imperfect:. The active l a y e r  is probably  between 1 and 3 

fee t   th ick ,   increas ing   where   overburden  i s  t h i n .  

Terrain b e t w e e n   t h e   d e p o s i t   a n d   t h e   p i p e l i n e   r i g h t  of way i s  a poorly 

dra ined ,   gen t ly   ro l l i ng   mora in i c   p l a in .  

BIOLOGICAL SETTING 

The v e g e t a t i o n  a t  t h e  s i te  i s  s tunted   b lack   spruce .  The unde r s to ry  

c o n s i s t s   o f  dwarf b i rch ,   wi l low,   l abrador  tea, and  l ichen,   with  sedges 

in d e p r e s s i o n a l  areas. The area provides   low  product iv i ty   habi ta t   for  

fox, wolf  and  snowshoe  hare. No evidence  of  beaver was s e e n   i n   t h e  

stream or l akes .  The s i te  l ies  wi th in   t he   w in te r   r ange  of t h e  Mackenzie 

Reindeer  Herd. Good moose hab i t a t   occu r s   a round   t he  small l a k e   a d j a c e n t  

t o   t h e  site and   a long   t he   t r i bu ta ry  of Norris  Creek. Moose popu la t ions  

i n   t h e  area  are low. The area i s  impor tan t   water fowl   habi ta t   a l though 

no waterfowl were observed on the   nearby   lakes .  The f i s h   p o t e n t i a l  of 

t he   c r eek  i s  not known. 

MATERIAL 

The tes t  p i t  l o g  shows 10  f e e t  of  interbedded  gravel  and  sand  with 

sca t t e red   bou lde r s  up t o  8 inches   in   d iameter .  The p l a t y   n a t u r e  of t h e  

g r a v e l   i n d i c a t e s   h i g h  shale con ten t s .  
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VOLUME 

Total  estimated  volume  based  on 60 acres  and  a L O  foot  depth  is 

800,000 cubic  yards.  The  volume  of  this  deposit could be  greatly 

increased  by  including  adjacent  poorly  drained  terraces  that  appear  to 

be  covered by a  moderate  thickness  of  overburden. 

DEVELOPMENT AND REHABILITATION 

Deposit 107B-Bll is a source of good  quality  granular  material  based on 

the  results of one  test:  pit  excavated  at  the  deposit.  More  drilling  and 

test  pitting  would  be  required  to  determine  overburden  thickness,  the 

extent,  and  quality of the  material  in  this  deposit.  Granular  material 

from  this  deposit  could  be  used  for  general  fill,  backfill  in  pipeline 

construction,  building  pads,  and  possibly  concrete  aggregate. 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental  and  socio- 

economic  impacts  final  locations  of  all  facilities  including  roads,  camps, 

pit  boundaries,  etc.,  will  be  subject  to  further  field  investigation. 

Development  and  operation of borrow  sources  may  be  scheduled  and  activity 

restricted  to  designated  areas  during  certain  periods of the  year. 

Access to the  deposit  from  the  pipeline  right of way  would  have  to  cross 

poorly  drained  terraces  and a stream,  but  could  follow an esker  ridge 

for a portion of the  way.  Care  would  have to be  taken  not  to  initiate 

thennokarst  subsidence  in  the  poorly  drained  area  between  the  deposit 

and  the  pipeline  alignment. 

In order  to  minimize  environmental  damage,  snow  roads  would  be  built to 

transport  the  borrow  material  from  the  deposit  to  the  right of way, a 

distance  in  excess of 3 miles. 

Tree  cover  would  have  to  be  removed,  both  from  areas  to be excavated  and 

along the  haul  road  right of way, and  disposed  of  in  accordance  with 

- 234 



current  land  use  regulations.  The  peat  cover  and  overburden  would  then 

be  stripped  from  the  area to be  excavated  and  stockpiled  around  the  edge 

of the  excavation. 

Development of t h i s  deposit  would  involve  excavating  borrow  material 

evenly from the  higher, well drained  areas so that  good  drainage  would 

be  established  over  the area,  Care  would have to  be  taken  to  avoid 

siltation of nearby  streams.  This  could  be  accomplished by a buffer 

zone between  the  stream and the  borrow  pit.  This  source  could  be 

developed  by  using  blasting o r  conventional  earthmoving  techniques 

depending on the  degree  of  ice  cementation.  The  excavated  material may 

have  to  be  stockpiled,  thawed,  and  drained  before  it  is  used.  Crushing 

and/or  screening of the  material  may  be  required to produce  quality 

construction  aggregates. 

Equipment  required  for  development  would  be  dozers,  rippers,  end-dump 

trucks,  front-end  loaders,  as  well as screening,  crushing  and  concrete 

plants if required. 

A progressive  rehabilitation  plan  will  be  developed for each  deposit. 

This  plan will have  the  objective of restoring  disturbed  areas to be 

compatable  with  their  surroundings,  and  will out l ine  the  sequence of 

rehabilitation  procedures to be used  at  each  stage of development  and 

at  the  abandonment of the  site.  This may include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil and overburden;  installation of physical  erosion control structures 

and  material;  seeding  and  mulching;  and the planting of trees  and  shrubs. 
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SAMPLE - 07B-811-1 DEPTH." 7 - 0 - 1 0 . L  R.M,HARDY REPORT NUMBER 

DATE SAMPLED ,.. August 15. 1 9 7 5  SAMPLED BY NESCT, 98 
GRAVEL SIZES 

5 1 % 2 1  O/o 8 '10 

"" . " 

S A N D  S I Z E S  F I N E S  SIEVE PERCENT 
SIZE PASSING 7 O/e 7% 6 '/o . 

C O A R S E  F I N E  COARSE MEDIUM FINE 

No. 30 
N o  50 
N o  100 
No. Z O O -  

.. 
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14.4 
11.7 
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7.8 

COMMENTS OVERSIZE ( > 3 " )  21.6°/0 

.OMMENTS OVERSIZE (>3") = % 

DEPOSIT No. 
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Physical  Setting: Deposit: 107B-B12 is a kame l o c a t e d  1 m i l e  northwest 
of L o s t  Reindeer Lake and 2 m i l e s  southwest of  the 
r i g h t  of way a t  milepost 111. 

Material : GRAVEL - w e l l  graded, and f i n e  to medium sand. 

Volume : 500,000 cubic  ya rds .  

Assessment: 

c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 Mackenzie  Highway 
3 0 Test Pit  Location 

Airphoto NO. A129132-10 Latitude : 68" 07'  

Approximate Scale : I" = 3250' Longitude: 132"  36 '  - 239 - 



DEPOSIT 107B-B12 

PHYSICAL SETTING 

This  deposit is a kame  located 1 mile  northwest of the western  Lost 

Reindeer  Lake  and 2 miles  southwest of milepost 111 on  the  proposed 

pipeline  right  of  way. 

The  complex  consists of a low ridge  with  gentle to moderate  slopes. A 

slump,  that  has  developed on the  edge  which  borders  a  small  lake,  suggests 

this  deposit is ice  cored.  The  depth of overburden was not  determined 

but  probably  ranges  between 1 to 3 feet  over  most of the  deposit. 

Drainage is moderately  good to imperfect. 

The  terrain  between  the  pipeline  right of way and the deposit is gently 
undulating  to  rolling,  poorly  drained  moraine  with  peat  in  swales  and 

depressions. 

BIOLOGICAL  SETTING 

The vegetation at this  site  consists of scattered  black  spruce  with  an 

understory of willow,  alder  and bog birch  and a ground  cover of lichen 

and moss. The  area  provides  good  reindeer  and  caribou habitat but is 

only  moderately productive habitat  for  lynx, fox, marten  and  wolf.  Grizzly 

and  black  bear  occur  infrequently  in  the  area. The western L o s t  Reindeer 

Lake is used  by a wide  range of waterfowl  during  the  open-water  season. 

Arctic  terns  were  observed  nesting  on the  lake  during t h e  1975 survey. 

Ptarmigan and  passerines are common in  the  area.  Lost  Reindeer  Lake is 

inhabited  year-round by pike,  burbot,  and  grayling. 

MATERIAL 

The 2 test  pits  on  this site show  the  material to consist of well  graded 
gravel and  fine to medium sand. Near  surface  gravel  is  silty  and at 
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depth it is  composed of s o f t ,  incompetent  rock  fragments.  Further 

drilling i s  required  to  determine  a  more  accurate  estimate  of  quality 

and thickness of the  deposit. 

VOLUME 

Total estimated  volume  based  on an area of 60 acres  and  a 6 foo t  depth 

is 500,000 cubic  yards. 

DEVELOPMENT AND RFJUBILITATION 

Deposit  107B-B12  is  a  source of good  quality  granular  materials.  Areas 

to  be  exploited  will  be  dictated  by  overburden  thickness,  insitu  material 

quality  and  material  requirements  in  the area, Further  drilling  and 

test  pitting  are  required  to  determine  overburden  thickness, t o  define 

the  quantity  and  quality of material  within  this  deposit  and  delineate 

any  massive  ice  that  may  be  present  before  development  commences. 

Initial  indications  are  that the granular  material from this deposit 

could  be  used f o r  general  fill,  backfill in pipeline  construction, 

building  pads  and  concrete  aggregate  production  with  some  processing. 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental  and  socio- 

economic  impacts  final  locations  of  all  facilities  including  roads, 

camps,  pit  boundaries,  etc.,  will  be  subject  to  further  field  investi- 

gation.  Development  and  operation of borrow  sources  may  be  scheduled 

and  activity  restricted  to  designated  areas  during  certain  periods  of 

the  year. 

Equipment  could  be  staged  to  the  deposit  along  the  pipeline  right of way 

and  then  to  the  deposit  across 2 miles  of  gently  undulating  to  rolling 

poor ly  drained  moraine.  When  crossing  this  terrain  care  should be taken 

not to initiate  thermokarst  subsidence  or  disturb  drainage. In order  to 
prevent  environmental  damage  snow  roads  would  be  built  to  transport  the 

borrow  material from the  deposit to haul  points  on  the  right of way. 
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Tree  cover  would  have to be  removed  from  access  roads and excavation 

areas  and  harvested  in  accordance  with  current  land use regulations. 

The peat  cover and overburden  then  would  be  stripped  from  the  area  to  be 
excavated  and  stockpiled  around  the  edge of the  site, 

Development of this  deposit  would  involve  excavating  borrow  material 

evenly from  the  higher, well drained  areas so that  good  drainage would 

be maintained over the  area. 

This  type of development  could be accomplished by using  blasting  or 

conventional  earthmoving  techniques  depending  on  the  degree of ice 

cementation.  The  excavated  material  may  have  to be  stockpiled,  thawed, 

and  drained  before  it  is  used. 

Equipment  required  for development would be dozers, rippers,  end-dump 

trucks and  front-end  loaders as well as screening,  crushing  and  concrete 

plants if required. 

A progressive  rehabilitation  plan  will  be  developed f o r  each  deposit. 

This  plan  will  have  the  objective of restoring  disturbed  areas  to be 

compatable with their  surroundings,  and will outline  the  sequence of 

rehabilitation  procedures  to be used at each  stage of development  and at 

the  abandonment of the  site.  This  may  include  procedures  such  as: 

selective  grading  and  shaping;  selective  stripping and replacing of t op  

soil  and  overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and  mulching;  and  the planting of trees and  shrubs. 
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SIEVE ANALYSIS REPORT 
1 

SAMPLE N75-107B-B12-1 DEPTH 0.2-2.2 1 R.M.HARDY REPORT  NUMBER 
DATE SAMPLED Attzw+ 16 ,  1975 SAMPLED B Y N E S C T ,  140 

GRAVEL SIZES S A N D  S I Z E S  FINES SIEVE PFRCENT 
SIZE PASSING 25 26 */e 11 */o 20 % 10 % 8 % 

COARSE I F I N E  MEDIUM I FINE 

1 I 

I FINE I COARSE 1 MEDIUM FINE 
1 

. .  . -  

i . ". "~ 

6 7 . 3  

=-+- No 16 30.7 -=t 22.2 
No 50 14.5 I 

LOMMENTS 

SAM P I E  N75-107B-B12-1 DEPTH 3.5-5.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED A w t  1 6 ,  1975 SAMPLED BY NESCL 141 

t i  GRAVEL S I Z E S  

- . -  

I 
- 

S A N D  S I Z E S  F I N E S  S IEVE PERCENT 
0% I 5 O / O ~  4%1 16%1 36 % I  39 % I SIZE PASSING 

No. 4 95.4 1 
No. 16 

No. 50 

No. 200 
. . 39.0 I 

:OMMENTS OVERSIZE ( > 3 " )  = 0.0 % 
T 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-107B-BI2 

CONSULTING  ENGINEERING L TESTING 
L y . n . r , n ,  *-r..r.. 
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Physical  Setting: Depos i t  107B-B13 is a  kame and kettle complex border ing  
the  northwestern corne r  of L o s t  Reindeer Lake and is 
about 3 miles f rom milepost 112 on the r i g h t  of way. 

Material : GRAVEL - well graded, and sand. 

Volume : 4,600,000 cubic yards .  

Assessment: Deposit 107B-B13 i s  a source of good quality  granular 
material  suitable f o r  g e n e r a l   f i l l ,  backfill and 
b u i l d i n g  pads;  although it is not considered s u i t a b l e  
f o r   c o n c r e t e  aggregate. 

LEGEND c> Deposit  Outline +"- Proposed Gas Pipeline Route 

+A Drill Hole Location 
MP335 Mackenzie  Highway 

3 0  Test Pit  Location - 
Airphoto N o .  A12902-9 

Approximate  Scale : I" = 3250' 
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DEPOSIT 107B-B13 

PHYSICAL SETTING 

This   depos i t  is a kame and k e t t l e  complex  bordering  the  northwestern 

corner  of t h e  most  western  Lost  Reindeer  Lake. It is  approximately 

3 miles southwest of milepost  1 1 2  on t h e  p roposed   p ipe l ine   r i gh t  of way. 

Th i s   depos i t   co r re sponds   t o   sou rce  number 1153a i n   t h e  EBA DIAND Granular 

Materials Inventory (1974) repor t .  

The kame and k e t t l e  complex c o n s i s t s  of h i l l s   r i s i n g  up t o  100 f e e t  

above   in te rvening   depress ions .  Maximum s l o p e s  are about 20 degrees .  

Peat  and s i l t  on h i l l s  and   r idges   var ies   f rom 0 t o  1 foot i n   t h i c k n e s s ,  

however i n  the   depress ions   they  may be more than 10 f e e t   t h i c k .  

The d e p o s i t  is w e l l  drained  except   for   marshy  depressions,   and small 

lakes sca t t e red   t h roughou t   t he  area. I n  August t h e   a c t i v e   l a y e r   r a n g e s  

from 2 t o  6 f e e t .  Below this a c t i v e   l a y e r   t h e   d e p o s i t  is frozen w i t h  

low to   moderate  ice content. 

Terrain  between the d e p o s i t  and t h e   p i p e l i n e   r o u t e  is a f l a t  t o  r o l l i n g  

mora ine   p la in   wi th   occas iona l   pa tches  of peat ,   Drainage i s  moderate t o  

imperfect   and  there  is a p o s s i b i l i t y   t h a t  massive ice i s  p r e s e n t   i n   t h e  

ro l l ing   mora ine .  

BIOLOGICAL SETTING 

Better d ra ined   po r t ion  of t h e  s i t e  support  b lack  spruce up t o  30 f e e t  

i n   h e i g h t .  The unde r s to ry   cons i s t s  of wil low,   a lder ,   and  bog  birch,   wi th  

a ground  cover of l i c h e n  and  moss.  Depressions  have a t h i c k  moss cover 

and sca t t e red   s tun ted   b l ack   sp ruce .  The s i t e  provides   marginal  moose 

h a b i t a t   b u t   p o t e n t i a l l y  good r e i n d e e r  and ca r ibou   hab i t a t .   Re indee r  

and c a r i b o u   p o p u l a t i o n s   i n   t h e  area are low. Habi t a t  is low t o  moderately 

p roduc t ive   fo r  fox, lynx, marten,  and  wolf.  Grizzly  and black bear occur 

i n f r e q u e n t l y   i n   t h e  area. A r c t i c   t e r n s  were observed   nes t ing  on t h e  

western  Lost  Reindeer  Lake. The degree of w a t e r f o w l   u t i l i z a t i o n  of t h i s  
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and  nearby  small  lakes  is not  fully known. Lost  Reindeer Lake is 

inhabited  year-round by pike,  burbot  and  grayling. 

MATERIAL 

Drill  hole  and test pit logs indicate the material at this depos i t  is well 

graded  gravel and sand. Silt content  varies  throughout. Drill hole 

107B-B13-A encountered a washed  till  with boulders 10 to 12  inches in 
diameter. 

VOLUME 

Only  the  hills  and  ridges on the  area  outlined on the airphoto are 

considered  in  the  volume  calculation. T o t a l  estimated  volume  based on 

160 acres  and a maximum depth  of 40 feet  is 4,600,000 cubic  yards. 

Approximately 50 percent of the  material  can  be  assumed to be gravel. 

DEVELOPMENT AND REHABILITATION 

Deposit  107B-B13 i s  a source of good  quality  granular  material,  but  is 

not: considered  suitable  for  concrete  aggregate.  Areas  to  be  exploited 
will be dictated  by  material  requirements,  insitu  material  quality,  and 

overburden  thicknesses.  Granular  material  from  this deposit may be  used 

f o r  general  fill,  backfill  in  pipeline  construction  and  building  pads. 

Extensive  drilling  and test pitting  would  be  required  to delineate the 

boundaries  of the  better  quality  granular  material  prior t o  development. 

No biological  factors  were  identified  which would preclude  development of 

this  deposit. To minimize b i o l o g i c a l ,  environmental  and  socio-economic 

impacts  final  locations of all facilities  including  roads, camps, pit 

boundaries,  etc.,  will be subject  to  further  field  investigation.  Develop- 

ment  and  operation of borrow  sources may be  scheduled  and  activity 

restricted to designated  areas  during  certain  periods of the year. 
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Access could be gained from t h e  p i p e l i n e  right: of way to t h e  deposit  by 

crossing  the  ice  on  Lost  Reindeer  Lake  in  the  winter.  This  would  make  a 

haul  distance of 4 miles from the  deposit  to  the  pipeline  right of way. 

Vegetative  cover  would  be  removed from pit areas  in  accordance  with  land 

use  regulations.  The  peat  cover  and  overburden  would  then be stripped 

from  the  area  to be excavated  and  stockpiled  around the perimeter of the 

site. 

Development of this deposit would  involve  mining  the  borrow  material in 

stages  from  the  steep  side slopes of the  kames. A buffer  zone  should  be 

established t o  avoid  siltation of Lost Reindeer  Lake  and  protect  the 

shoreline  environment from thermokarst  subsidence.  Some  gentle t o  

moderate  slopes of the  deposit  will  probably  be  developed by excavating 

material  evenly so that good drainage is maintained.  Sufficient  cover 

would  be  left  on massive ice  layers to prevent  thermal  degradation. 

Either  type of development  could  be  accomplished by using  blasting or  

conventional  earthmoving  techniques  depending on the degree of ice 

cementation. The excavated  material  may  have  to be stockpiled,  thawed, 

and  drained  before  it is used.  Natural  mixing  during  excavation  will  be 

adequate  to  obtain  good  gradations. 

Equipment  required for  development  would  be  dozers,  rippers,  end-dump 

trucks,  front-end  loaders, as  well  as  screening,  and  crushing  plants if 
required. 

A progressive  rehabilitation  plan  will he developed  for  each  deposit. 

This  plan will have  the objective of restoring  disturbed  areas  to be 

compatable with  their  surroundings,  and  will o u t l i n e  the  sequence of 

rehabilitation  procedures t o  be  used at each  stage of development  and  at 

the  abandonment of the  site. This may  include  procedures such as:  

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

s o i l  and  overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and mulching; and the  planting of trees  and  shrubs. 
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TEST HOLE LOG 

1 PROJECT. 
I 13011 I 

OTHER 
TEST  DATA 

1 9 7 5  BORROW INVESTIGATION 

r 4%'' Wallnae b i t  1 X 2 5  
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DESCRIPTION 

e ~" and g r a v e l ,  sunrounded t o  1%" 

. o  ___ 
B R W E L  and ShUO, coarse  t o  f ine gra ined ,  

trace  si I t .  g r a n i t i c  gravel  broken 

LABORATORY TEST DATA 

A D r y  density ( p c f )  0 Water content % 

Plorhc limit 1-1 Ciquld limit 

100 120 140 I 

I 

i 
I 

PEDJECT 13011 

TEST HOLE COG 

OTHER 
TEST  DATA 

Mb. c o r n  I n  ed 
samples I - 3 
G 26:. 
S = 60% 
F = 14% 

H b comn I ned 
samples 5 & 6 
G - 51% 
s -  4 o c  
F -  9% 

REMARKS 

17: I5 

i ~ l l i c o l t  t o  excavate  

1a:50 

TEST HOLE No.  
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SIEVE ANALYSIS REPORT I 
r 

1 I 
SAMPLE” N75-1O7B-B13-1 DEPTH 1.0-4.0 , 

DATE SAMPLED- A n w t  1 4 ,  1975 SAMPLED BY NESCL 155 
~~ ” R.M.HARDY R E P O R T  NUMBER 

GRAVEL S I Z E S  
”” ” - 

S A N D  S I Z E S  . F I N E S  S I E V E  PERCENT 
6% 20 O/O 11% 2 7 % 2 2  O/O 1 4 O / o  ~ 

SIZE PASSING 
COARSE I F I N E  COARSE MEDIUM FINE 



1 

SIEVE ANALYSIS REPORT 

1 6 '/o 

;AMPLE N75-107B-B13-3 DEPTH- 1.0-4.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED I Au~ust 16, 1975 SAMPLED BY NESCL 157 "" 

G R A V E L  S I Z E S  S A N D  S I Z E S  F INES 

18 % 24% 8 a/e 15 % 14% 21% - 
COARSE FINE COARSE MEDIUM FINE 

No. 16 I 4 4 . 6  ~. 

No. 100 .. .r4 4- 
N o  200 20.6 

~. . . . " 



~~ 

SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

~~ ~- 

SAMPLE N o . N ~ ~ - ~ O ~ B - B ~ ~ - ~ O A T E  SAMPLED : August 16,  1975 SAMPLED BY : NESCL 

DEPTH ( F T . )  : 1-4 DATE T E S T E D  : January, 1976 TESTED BY : RMHA 

SOUNDNESS OF AGGREGATE 
TEST SULPHATE TEST 
ORGANIC IMPURITIES 

COARSE AGGREGATE : LOSS = 2 8 . 9 7  % 
FINE AGGREGATE : LOSS = 

NUMBER : 2  
2 4 .  33 '10 

a COAL  REMOVED : N i l  

1 0 s  A N E E L E S   A B R A S I O N  T E S T  

PERCENT LOSS = 21.5 

COAL & ROOTLETS 
REMOVED : N i l  

COAL CONTENT N ~ I  

SIGNIFICANCE : 

SUMMARY OF ROCK TYPES, COARSE AGGREGATE, (PETROGRAPHIC ANALYSIS 

ROCK T Y P E  

Ouartzite 

Chert 

F l i n t  

Iranstone 

Sandstone 

Siltstone 

Limestone 
F r i a b l e  Clay 

~~ 

CLASSIFICATIONS 
TOTAL I WEIGHTED ' 

COMPONENT Ye 

10.3 
Strong to very  strong, Good 

0.2 

Potentially  reactive, F a i r  0.5 

3.55 

12.05 

Medium strong, F r i a b l e ,  F a i r  8 . 4  

3 .45  

Deleterious 0.2 

4 2  .O 
I I 

COMMENTS : Not suitable 

DEPOSIT No 
R.M.HARDV & ASSOCIATES LTD. 
CONSULTING E N G I N E E R I N G  & TESTING N75-107B-Bll 

cy,,w.r,n. r r r * . .  
C-. urn,.. 

PAGE 262 





I 
1 
I 

DEPOSIT 107B-B14 

physical Setting: Deposit  107B-B14 is a  hummocky  moraine  and  kame  complex 
located 2.5 miles  south of Lost  Reindeer  Lake and 
2.5  miles  southwest of milepost 118 on t h e  right of way. 

Material : TILL - primarily  ablation  till  with  some  gravel and sand. 

Volume : 1,200,000 cubic yards.  

I Assessment: Deposit  107B-E14  is a source of poor quality  granular 

BOA! 000 F 
738 CXmN 

material  suitable  only for marginal fill. It is therefore 
not  recommended f o r  development. 

6o5mo € 
\ 

1 
I 
1 

6 0 2  
-7549c 

Airphoto No. A12902-7 Latitude: 68" 03' 
Approximate  Scale: 1" = 3250' Longitude :132"  31' 
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LEGEND c> Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 
Mackenzie Highway 

3 0 Test Pit Location 



DEPOSIT 107B-B14 

PHYSICAL, SETTING 

This   depos i t  i s  a complex of hummocky moraine  and kames loca ted  2 .5  

miles south  of   the  western  Lost   Reindeer  Lake  and 2.5 miles southwest of 

mi lepos t  118 of t he   p roposed   p ipe l ine   r i gh t  of way. 

Rel ie f   over   the  deposit averages  about 30 f e e t   w i t h   g e n t l e  t o  moderate 

s l o p e s .   L o c a l l y   s t e e p   s i d e d   h i l l s   s t a n d  80 feet   above  bordering  depres-  

sions.  Overburden on most h i l l s  and s lopes  is  negl ig ib le ,   whereas  

depress ions  may con ta in  up t o   1 0  feet of peat and icy organic  s i l t .  

Drainage  on  most hills and  south-facing  s lopes i s  good, on g e n t l e r  

nor th- fac ing   s lopes  i t  i s  modera te   to   imperfec t   and   in   depress ions   poor .  

The a c t i v e   l a y e r  is normally less than 3 f e e t .  Below the a c t i v e   l a y e r  

t h e   d e p o s i t  i s  frozen  with  moderate  ice con ten t s .  

S u r r o u n d i n g   t e r r a i n   c o n s i s t s  of f l a t  t o  g e n t l y   r o l l i n g   m o r a i n e   w i t h  

numerous boggy areas along  poorly  defined  drainageways.  High  ground ice 

con ten t s  can be  expected  in   the  moraine.  

BIOLOGICAL SETTING 

Vegetation  on hilltops and  south-facing  slopes a t  this s i te  c o n s i s t  of 

white   spruce up t o  40 f e e t  i n  height  and a thick unders tory  of w i l l o w ,  

soapbe r ry ,   ro se ,   j un ipe r ,  moss and grasses .   North-facing s lopes  and low 

land are cha rac t e r i zed  by shrubs  and  black spruce.  The area provides  

marginal moose and   ca r ibou   hab i t a t .   Hab i t a t  Is low t o  moderately  product ive 

for   lynx ,   fox ,   mar ten ,   wol f ,  snowshoe h a r e ,   g r i z z l y ,  and b l ack   bea r .  L i t t l e  

s u i t a b l e   h a b i t a t  is a v a i l a b l e  f o r  beave r   o r  muskrat. Owl pellets were 

found a t  t h e  s i te .  Ponds and l a k e s  i n  t h e  area do not   appear   to   suppor t  

f i s h   p o p u l a t i o n s .  
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MATERIAL 

The material i n   t h i s  deposit i s  p r i m a r i l y  a bou lde ry   ab la t ion  till  wi th  

some g rave l  and sand. Further d r i l l i n g  and test p i t t i n g  are r equ i r ed  t o  

o u t l i n e  areas of adequa te   qua l i t y  and  volume. 

VOLUME 

The geomorphology of the d e p o s i t   i n d i c a t e s  maximum p o s s i b l e   d e p t h s  of 

40 f e e t  of g ranu la r  material under some h i l l s ,   I n v e s t i g a t i o n s   t o   d a t e  

reveal t h a t  no more than   one   quar te r  of the  depos i t  may be f a i r  to good 

q u a l i t y  granular material. To ta l   e s t ima ted  volume of g ranu la r  material 

based on an area of 240 acres and 40 foo t  depth  is 1,200,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit  107B-B14 is a source   o f   poor   qua l i ty   g ranular  material and  would 

be   su i t ab le   on ly  as m a r g i n a l   f i l l .  Development of the d e p o s i t  is no t  

recommended un le s s  extreme shor t ages  of borrow exist i n  this area and 

e x t e n s i v e   d r i l l i n g  and test p i t t i n g  would be  necessary  t o  d e l i n e a t e  t h e  

areas of b e t t e r  q u a l i t y  material b e f o r e   t h i s  d e p o s i t  i s  developed. 



TEST HOLE LOG 
3 ~ 

1 

DESCRIPTION 

S I L T -  and f i n e   g r a v e l ,  l i t t l e  
c o a r s e  g r a v e l ,  sand, f i n e  ~ 1 . 0  
t o  mediun. t r a c e  c l a y ,  101 

to non p l a s t i c ,   o c c a s i o n a l  
small  cobbles,  sedimentary 
and metamorphic 

(3 

9 :$ LABORATORY TEST  DATA 
u >  C. A D r y  dens~ty (pcf )  0 Woter content 96 OTHER 

Ptostic limit liquid limit TEST  DATA 2 40 60 80 1 0 0  120 140A 
60 80 1000 

REMARKS 

3 I/O" t r i c o n a  n i t  

12: 15 

13: 25 

TEST HOLE No. 

SHEET 1 OF 1 
PC-9.SK: 
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P E A T  - amorphous. f i n e  f ib rous .  mody 
i n c l u s i o n s  

0 . 5  
0 . 6  it 

t 
CLAY - t r a c e  g r a v e l ,  medium p l a s t i c .  - 2  

p e n n l e s  to %'', c l e a r   i c e  to Z" + - +  
pncket s t 

1.~- -  1 .2 ' .  l i t t l e  grave l .  rec tangular  t o  +:+ 
~5 L - 1 . 4 ' ,  b o u l d e r  rounded to 11" 1.5 t + +  - GRAVEL - vary  si I ty.  some f i n e  sand, 

t t  

1.1 - 3" t +  

. .. 
p m b l e s  t o  1". rubangular and 

bundad b y  icB 

Bottnn o f  p l t  

platy,  b l x k .  t l l l  7, * e l l -  

L 

TEST HOLE LOG 

is 

! A  Plastic limit 1-i Liquid limit 

r 5 . 0  20 40 60 80 1000 

LABORATORY TEST DATA 
- Lu A D r y  density [ p c f l  0 Water content 96 
J g  OTHER 

Q TEST DATA 
i 2 40 60 80 100 720 140A 

I TEST HOLE No. 



i 
GGED BY: 1.n. I FACILITY: 

'TEST HOLE LOG 

N75-1078-314-2 
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SIEVE ANALYSIS REPORT 

SAMPLE" N75-107B-B14-2 DEPTH l.5-2-5 I R.M.HARDY REPORT NUMBER 

I COARSE 1 F I N E  I COARSE 1 MEDIUM F I N E  
I 1 

. .+ . 

. . .t ." 

COMMENTS 

SAMPLE -.-I- DEPTH - , ." ." R.M.HARDY R E P O R T  NUMBER 
DATE SAMPLED SAMPLED BY .. -.- "~ 

GRAVEL S I Z E S  

-" ." 

S A N D  S I Z E S  F I N E S  

% % % % O/O Y O  

COARSE F I N E  COARSE MEDIUM FINE 

S IEVE PERCENT 

IOMMENTS OVERSIZE (>3") 

DEPOSIT No. 

R.M.HARDV & ASSQCIATES LTD. N75-107B-Bl4 
C O N S U L T I N G   E N G I N E E R I N G  L TESTING 

t**,w.,,n. .rrrl'.. 

"ll",,, L.n.r.4 PAGE 
272  

I I I 





Material : 

Volume : 

Assessment: 

Physical  Setting: Deposit  107B-Bl5 i s  an outwash  plain  located  about 
5.5 miles  southeast of Lost  Reindeer  Lake  and 4 mile 
west of the  right of way  at  milepost 123. 

GRAVEL - fine,  and  sand,  variable  silt  content. 

22,400,000 cubic  yards. 

The eastern  part of deposit  107B-B15  is  a  source  of 
good  quality  granular  material  whereas  the  remainder 
is  fair t o  poor quality. The  material is suitable  for 
general  fill, backfill,  building  pads  and  possible 
concrete  aggregate. 

LEGEND c> Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie  Highway 
3 0 Test Pit Location 

Airphoto No. A12760-182 Latitude: 68" 00' 
Approximate Scale: 1" = 3250' Longitude: 132" 18' 
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DEPOSIT  107B-E15 

PHYSICAL SETTING 

This  deposit is an outwash  plain  approximately 5.5 miles  southeast of 

the  eastern most Lost  Reindeer  Lake  and + mile  west  of  the  pipeline 
right  of  way.  This  deposit  corresponds to source  number 1146 in EBA 

DIAND  Granular  Materials  Inventory  Volume IV (1974) report. 

The  outwash  plain  has  a  very  gentle  southern  slope  with a few  channels 

and  lakes  inset LO to 20 feet:  below  its  surface.  Overburden of peat and 

icy organic  silt  varies  between 1 and 10 feet and is  thinnest  in  the 

southern  section.  Drainage  varies  from  moderately good to imperfect on 

the  outwash  plain  itself  and  is  poor  in  the  inset  channels.  The  active 

layer is generally  less  than  2.5  feet  and  the frozen material  below  has 

low  to  moderate  amounts of ice.  The  outwash  material  is  underlain by 

clay  with  massive  ice.  Terrain  between  the  deposit  and  pipeline  right 

of way consists of an  imperfectly  drained,  gently  sloping till plain. 

BIOLOGICAL SETTING 

Vegetation on this p l a i n  consists of black  spruce  with an understory of 

willow  and  labrador  tea  and  a  ground  cover of lichen. The site is 

located  in  good  reindeer and caribou  winter  range.  Ungulate s ign  was 

observed  in  the  area,  including  a  well-worn  trail  along  the  lakeshore. 

The  area  is  good  potential  marten  habitat  although  no  furbearers  were 

seen.  Grizzly  and black  bear  are  found  occasionally  throughout  the 

area.  The  adjacent lake is utilized  by  waterfowl  throughout  the  open- 

water  season.  Ptarmigan w i n t e r  in  the  area and a w i d e  range  of  passerines 

occurs.  The  lake  and  associated  Travaillant  River  system  support  several 

fish  species  including  humpback  whitefish,  ninespine  stickleback, long- 

nose suckers,  Arctic  grayling  and  pike. 
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MATERIAL 

Drill  holes,  test  pits  and  the DIAND report  show  this  deposit  consists 

of 15 to 20 feet  of  gravel  and  sand.  Gravels  are  generally fine, silty, 

sandy  and  poorly  graded.  The  fine  to  medium  grain  sized  sand  has  variable 

amounts of silt  and  gravel.  Massive  ice  was  encountered  at  shallow 

depths (1 to 2 feet) in test  pits  107B-B15-2  and  107B-B15-4. 

VOLUME 

A total  estimated  volume  based on 1390 acres and 20 foot  thickness over 

half  the  area is 22,400,000 cubic yards, This  volume  would  be  reduced 

to 7,000,000 cubic  yards  if  development  is  restricted  to  areas of shallow 

overburden. 

DEVELOPMENT AND REHABILITATION 

Portions of deposit:  107B-B15  are a  source  of  good  quality  granular 

material,  the  remainder of the  deposit  being  fair  to  poor  quality  material. 

The  eastern  portion of the  deposit  appears  to  be  the  best part to develop, 

as drill hole  and  test  pit  data  indicates  thick  overburden  and  massive 

ice ex i s t  in  the  western  portion.  Material  from  this  deposit  would be 

suitable  for  general  fill,  backfill  in  pipeline  construction,  building 

pads,  and  possibly  concrete  aggregate. 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental  and socio- 

economic  impacts  final  locations of all  facilities  including  roads, 

camps,  pit  boundaries,  etc.,  will  be  subject t o  further  field  investi- 

gation.  Development and operation of borrow  sources  may  be  scheduled  and 

activity  restricted to designated areas during  certain  periods  of  the  year. 

Access  to  the  deposit  would  probably be achieved  along  the  pipeline 

right of way. From the  pipeline  right of way t o  the  deposit a 0.5 mile 

snow  road  over  gentle  to  moderate  slopes  would  probably  be  used. 
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The  vegetation  would  be  removed  and  disposed of in  accordance  with  land 

use  regulations.  The  peat  cover  and  overburden  would  then  be  stripped 

from  the  area t o  be  excavated,  and  stockpiled  around  the  perimeter of 

the  site. 

Development  of  this  deposit  would  involve  extensive  drilling  and  test 

pitting  to  locate  areas of  better  quality  material  with  the  least  amount 

of overburden,  Excavations  would  then  proceed  over  these areas and 

involve  removing  borrow  material  evenly  from  the  better  quality  areas. 

Proper  drainage  would  have  to  be  maintained  and  sufficient  cover  left 

over  areas  with  massive  ice. This type of development  could  be  accom- 

plished  by  using  blasting  or  conventional  earthmoving  techniques  depending 

on  the  degree of ice  cementation. The excavated  material  may  have  to  be 

stockpiled,  thawed,  and  drained  before  it  is  used.  Crushing  and/or  screening 

of  the  material  may  be  required  to  produce  quality  construction  aggregates. 

Equipment  required  for  development  would  be  dozers,  rippers,  end-dump 

trucks,  front-end  loaders, as well as screening,  crushing,  and  concrete 

plants if required. 

A progressive  rehabilitation p l a n  will  be  developed f o r  each  deposit. 

This plan will  have  the  objective of restoring  disturbed  areas  to  be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures  to  be  used  at  each  stage of development  and  at 

the  abandonment of the  site.  This may include  procedures  such  as: 

selective  grading  and  shaping;  selective  stripping and replacing of top 

s o i l  and  overburden;  installation  of  physical  erosion  control  structures 

and material;  seeding  and mulching; and  the  planting of trees and shrubs. 
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0 U - c  o# s 4 u d  
DEPOSIT 107B-B16(R) am& 

Material : 

Volume : 

Assessment: 

Physical  Setting: Deposit 107R-B16(R)  is a fl.uvia1 terrace  located on the 
west  side of Miner River  and  is  approximately 2.5 miles 
east  of  milepost 104 of the  proposed  pipeline  right of way. 

GRAVEL - silty, and rich in shale fragments. 

400,000 cubic  yards. 

Deposit 1 0 7 B - B 1 6 ( R )  is not recommended  for  development 
because i.t consists of poor  quality  material. 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 
Mackenzie  Highwoy 

3 0 Test Pit Location 

Airphoto No. A12902-13 Latitude: 680 36' 
Approximate Scale:  I" = 3250' Longitude: 1320 15 '  
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DEPOSIT 107B-B16 (R) 

PHYSICAL SETTING 

This   depos i t  i s  a f l u v i a l  terrace on t h e  west s i d e  of Miner River .  It  i s  

approximately 2 .5  miles east of milepost   104 on the   p roposed   p ipe l ine  

r i g h t   o f  way. 

The terrace s l o p e s   g e n t l y  t o  t he   no r th   excep t  f o r  a couple  of minor 

swales which d r a i n  east t o   t h e  Miner River. The s i te  i s  moderately w e l l  

d ra ined ,   has   modera te   to   h igh  ice content ,   and  overburden may b e  up t o  

10 f e e t   t h i c k ,  

Te r ra in   be tween   t he   p ipe l ine  and t h e   d e p o s i t  i s  r o l l i n g  t o  hummocky 

moraine  which i s  moderately well dra ined   except  i n  depress ions .  

BIOLOGICAL SETTING 

This  terrace i s  covered  by  dwarf  birch,   ericaceous shrubs,  sedges,  and 

l i c h e n s .  Upland areas provide good q u a l i t y   r e i n d e e r   a n d   c a r i b o u   h a b i t a t .  

Ripar ian  areas p rov ide   modera t e ly   p roduc t ive   hab i t a t   fo r   fox ,   wo l f ,   bea r  

and  moose.  There i s  l i t t l e  s u i t a b l e   h a b i t a t   f o r   m u s k r a t  and  beaver. 

Swans were observed   nes t ing   a long   the  Miner River. No o t h e r   s u i t a b l e  

wa te r fowl   hab i t a t  is p resen t  a t  t h e  s i te .  The Miner River is used by 

grayl ing  for   spawning,   rear ing,   and  possibly  over-winter ing.   Lakes  and 

the  headwaters   of   the   Miner   River   support   grayl ing,   p ike,   and  whitef ish 

populat ions.  

MATERIAL 

Gravel exposed i n   t h e   r i v e r  bank is  v e r y   s i l t y   a n d   r i c h   i n   s h a l e  frag- 

ments. This   composi t ion   sugges ts   overa l l   poor   qua l i ty   g rave l   for  

cons t ruc t ion   purposes .  
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VOLUME 

Deposit  107B-B14(R)  covers an area of about 50 acres and  has a total 

estimated volume of 400,000 cubic yards  based on a thickness of 10 feet. 

DEVELOPMENT AND REHABILITATION 

Deposit  107B-B16(R) i s  a source of poor  quality  granular  materials  and 

the  site is not  recommended f o r  development.  Material is of poor quality 

and  therefore of little  use f o r  construction  materials. The possibility 

of thick  overburden and moderate to high  ice  contents  also make this 

deposit  unfavourable  for  development. T h i s  deposit  was  only  investigated 

on a field  reconnaissance bas i s .  



Physic01 Setting : Deposit 107B-B17(R) is part of an esker complex located 
7.5 miles east of Campbell  Lake and 2 miles west of 
milepost 94 of the  proposed  pipeline  right of way. 

Ma teriai : SAND - f i n e .  

Volume : 4,000,000 cubic yards .  

Assessment: Deposit 107B-B17(R) is  considered  a  source of poor  quality 
granular material s i n c e  i s  is composed of f i n e  sand with a 
high  i c e  content. It is therefore n o t  recommended f o r  
development. 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 
Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A12861-277 Latitude: 68" 1 9 '  

Approximate Scale:  I" = 3150' Longitude: 133" 00' 
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DEPOSIT 107B-B17(R) 

PHYSICAL SETTING 

Th i s   depos i t  i s  p a r t  of an   esker  complex loca ted  7 . 5  miles east of 

Campbell  Lake  and 2 miles w e s t  of mi lepos t  94 on the   p roposed   p ipe l ine  

r i g h t  of way. Deposit  107B-B10 is a l s o  a p a r t  of t h i s  same complex. 

The Ripley,  Klohn,  Leonoff DIAND Granular Materials Inventory Zone IV-VI 

(1972) r e p o r t   i d e n t i f i e s   t h i s   s o u r c e  as number 450.  

The crest of t he   e ske r  complex is g e n t l y   r o l l i n g   a n d  rises 30 t o  100 f e e t  

above   the   sur rounding   te r ra in .   Ridge  crests are 200 f e e t   o r  more a c r o s s  

wi th   s t eep ly   s lop ing   s ides .  The s i te  i s  moderately w e l l  drained  and 

overburden is minimal ,   rarely  exceeding 1 f o o t .  

Terrain be tween   t he   depos i t   and   p ipe l ine   r i gh t  of way is  mainly  imperfect ly  

dra ined   mora in ic   p la in   wi th  a t h in   cove r   o f   l acus t r ine   s ed imen t s .  

BIOLOGICAL SETTING 

The majority  of  the  esker  complex is covered by mixed black spruce  and 

b i r c h  up t o  30 f e e t   i n   h e i g h t .   S h r u b s  up t o  4 f e e t   i n   h e i g h t  are common 

i n   t h e   u n d e r s t o r y   w i t h  a ground  cover of mosses  and  lichens. The area 

provides   low  product iv i ty   habi ta t   for   fox ,   wol f   and  snowshoe hare .  The 

s i t e  l i es  wi th in   t he   w in te r   r ange  of the  Mackenzie  Reindeer Herd and a l s o  

suppor ts   car ibou .  Streams, ponds,  and  lakes i n  t h e   v i c i n i t y  are  used 

throughout  the  open-water  season by a wide  range of waterfowl  and  shore 

b i r d s .  

MATERIAL 

The DIAND r e p o r t   i n d i c a t e s   t h a t   t h i s   d e p o s i t  i s  p r imar i ly   f i ne   s and   w i th  

low t o  moderate ice  content  at t he   su r f ace ,   Sands  do con ta in  a small 

amount of g r a v e l ,   b u t   i n   g e n e r a l   t h i s  i s  poor   qua l i ty  material. Ice 

lenses are p resen t  a t  depth.  
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VOLUME 

The  total  estimated  volume,  based on an  area of 180 acres and an average 

depth of 30 feet, is 4,000,000 cubic  yards  over half the  area.  Only a 

portion of this  volume  may be readily  accessible. 

DEVELOPMENT AND REHABILITATION 

Deposit 107B-B17(R) is a source of poor quality  granular  materials 

because  it is primarily  sand  and  has ice lenses  immediately  below the  

active layer. Therefore,  it is not  recommended f o r  development  because 

better material exists  in  deposits L07B-BlO and 1 0 7 B - B l l .  This site 

could be developed for use as marginal fill if a shortage of granular 

material  results  in  this  area, This  assessment is based  only on a field 

reconnaissance of the  deposit. 



c 



Material : 

Volume : 

Assessment: 

Physical  Setting: Deposi t  106N-Bl is a till covered  area  one half mile 
nor theas t  of Fish Trap Lake at milepost  126 of the 
proposed gas p i p e l i n e  r i g h t  of way. 

TILL 

No granular  materials volume. 

Deposit 106N-El i s  not  recommended for development either 
as a granular o r  a general  fill borrow source because 
of poor material quality. 

LEGEND cJ Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie Highway 

3 0 Test Pit Location 

Airphoto No. A12583-30 Latitude : 67"  5 7 '  
Approximate  Scale: I" = 5700' Longitude : 1320 121 
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DEPOSIT 106N-E1 

PHYSICAL SETTING 

Deposit 106N-E1 is a till  covered area one  half  mile nor theas t  of F i sh  

Trap  Lake  on o r   a d j a c e n t  to t h e  pipeline al ignment   near  mile 126.  

The s lopes   ad jacen t  t o  F i s h  Trap  Lake are modera te ly   s teep  and lead  up 

t o  a r o l l i n g   m o r a i n i c  area. Drainage  over  the s i te  is  modera te ,   the  

overburden is  t h i n ,  and i c e   c o n t e n t  is  high.  

BIOLOGICAL SETTING 

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

birch,   wi l low  and  l ichen.  Moose use   t he  area but t he   popu la t ion  is low. 

The area provides  good mar ten   habi ta t   and  marten s i g n  w a s  observed  during 

t h e  1975 survey.   Grizzly and b l ack   bea r  are occas iona l ly   p re sen t  in 

t h e  area. A l i m i t e d  number of waterfowl  use  Fish  Trap Lake throughout 

t h e  open-water  season.  There was no  evidence of r a p t o r s   i n  the area 

dur ing   the  1975 s u r v e y .   P i k e   h a v e   b e e n   i d e n t i f i e d   i n   F i s h   T r a p  Lake  and 

i t  is l i k e l y   t h a t   o t h e r   s p e c i e s   i n c l u d i n g  humpback w h i t e f i s h ,   g r a y l i n g ,  

burbot   and  lake  t rout ,   which are found i n  o t h e r  lakes o f   t h e   T r a v a i l l a n t  

Lake river system, are a l s o  present  i n   t h e   l a k e .  

MATERIAL 

Material i n   t h i s   d e p o s i t  i s  t i l l  wi th  a low pebble   content .  

VOLUME: 

There is no granu la r  material a v a i l a b l e  from t h i s  area. Unlimited  Poor 

q u a l i t y   f i l l  would b e   a v a i l a b l e   i f   t h i s   t y p e  of material was s u i t a b l e  

fo r   cons t ruc t ion .  
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DEVELOPMENT AND REHABILITATION: 

Deposit  106N-B1 consists of glacial till with high  ice content: and no 

granular material. It is not  recommended for development either as a 

source of granular o r  general f i l l .  
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DESCRIPTION 

k te: G r a n u l a r   m a t e r i a l  n o t  
m c o u t n r e d   i n   a d j a c m t  
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TEST HOLE LOG 
LABORATORY TEST DATA 

> c ~1 A Dry density ( p c f )  0 Woter content % 

25.0 20 40 60 80 1000 

9 uI! ~ Plostic limit 1-1 liquid lirni! 
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Ilo smpl es t a k m  

'Oorly  drai  ned.f I a! 





Physical  Setting : 

Material : 

Volume : 

Assessment: 

5 e  C- Sf&# /I41 
DEPOSIT 106N-B2 

Deposit 106N-B2 is a small outwash  plain  located 
5 miles  southeast of F i s h  Trap Lake and is close to 
the  r i g h t  of way. 

GRAVEL - well graded with some coarse sand. 

2,000,000 cubic  yards. 

Deposit  106N-B2 is a source of f a i r  to good quality 
granular  material  suitable f o r  general f i l l ,  backfill 
and building  pads.  Access will involve crossing a small 
creek. 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie  Highwsy 
3 0 Test Pit  Location 

Airphoto No. A12697-6 Latitude: 67" 53 '  

Approximate Scale : 1'' = 3250' Longitude: l32"  04' 
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DEPOSIT 106N-B2 

PHYSICAL SETTING 

Th i s   depos i t  is a small outwash p l a i n  a t  the southern end of a small 

l ake .  It i s  about 5 miles sou theas t  of Fish  Trap Lake  and the  proposed 

p i p e l i n e   r i g h t  of way passes near   the  southwest   corner  of t h e   d e p o s i t .  

This   depos i t   cor responds  t o  source number 1 1 4 1  i n  t h e  EBA DIAND Granular 

Materials Inventory Volume I V  (1974) r e p o r t .  

The p l a i n  is about 3000 fee t   squa re   w i th  two narrow  f ingers   extending 

p a r t  way a l o n g   t h e   s i d e s  of t h e   l a k e .  It has  a gent ly   undula t ing  

s u r f a c e   w i t h   l o c a l   r e l i e f  of 5 t o  10 f e e t .  A few small h i l l s  and s c a r p s  

are moderately well d r a i n e d ,   w h i l e   t h e   f l a t t e r  areas and depres s ions  are 

imper fec t ly  t o  poorly  drained.  Overburden i s  g e n e r a l l y  less than 2 f e e t  

t h i c k   b u t  may be   t h i cke r   i n   l ow- ly ing  areas. The depth of t h e   a c t i v e  

l a y e r  is about 1 foot in   pea t   covered  areas and  more than  3 fee t   where  

cover is n e g l i g i b l e .  The depos i t   has  a low ice con ten t .  

BIOLOGICAL SETTING 

Vegetat ion on t h e  small h i l l s  and s lopes   cons i s t s   o f   b l ack   sp ruce  up t o  

30 feet in he igh t  and  ground  cover of Labrador tea, c loudber ry ,   b lueber ry  

and l i c h e n .  The poor ly   d ra ined   depress ions  and flat areas have a well 

developed peat layer  covered  with  sedges  and  mosses.  The s i te  i s  

loca ted  i n  good c a r i b o u   h a b i t a t .  An old  beaver lodge was found i n  a 

small l a k e   a d j a c e n t  to the site. Evidence of t r a p p i n g   a c t i v i t y   i n   t h e  

form of an old  marten dead-fall t r a p  w a s  found.   Grizzly and black   bear  

are  found  occasional ly   throughout   the area. The small ponds  and  lakes 

i n   t h e  area p rov ide   su i t ab le   hab i t a t   fo r   wa te r fowl .  None of t h e   a d j a c e n t  

water bodies  appear t o  p r o v i d e   s u i t a b l e   f i s h   h a b i t a t .  

MATERIAL 

Drill ho le s ,  test p i t s  and the DIAND r e p o r t  show the   ou twash   cons is t s  of 

w e l l  graded,  rounded gravel from 2 t o  10 f e e t   t h i c k .  Some coarse   sand ,  
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a trace of silt  and  occasional  cobbles  and  boulders  are  also  present. 

One to 3 feet of peat,  organic  silt  and  ice  cover  the  gravel  which is 

underlain  by  lacustrine  clay. 

VOLUME 

The total estimated  volume,  based on an area of 290 acres  and  average 

depth of 5 feet, is 2,000,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Deposit  106N-B2  is  a  source  of  fair  to  good  quality  granular  materials. 

Areas  to  be  exploited  would  be  dictated  by  insitu  material  quality  and 

depth of overburden.  Granular  material  from  this  deposit  may  be  used 

f o r  general fill, backfill  in  pipeline  construction  and  building  pads. 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit. To minimize  biological,  environmental  and socio- 

economic  impacts  final  locations  of  all  facilities  including  roads, 

camps,  pit  boundaries,  etc.,  will  be  subject  to  further  field  investi- 

gation.  Development  and  operation of borrow  sources  may  be  scheduled 

and  activity  restricted to designated  areas  during  certain  periods of 

the  year. 

Access from the  deposit  to  the  right of way  is  about  1500 feet across  a 

creek and care  should be taken  not to disrupt  drainage  and  cause sil- 

tation  in  this  creek. A snow  road  would  be  built  to  transport  the 

borrow  material  over  this  distance from the  deposit  to  haul  points on 

the  right of way. Initially  trees  and  other  vegetation  covering  the 

area of excavation  and  access road would  be  harvested  and/or  disposed of 

in  accordance  with  land  use  regulations. The peat  cover  and  overburden 

then  would  be  stripped  from  the  area  to  be  excavated,  and  stockpiled 

around  the  edge of the site. 

Development of this  deposit  would  involve  excavating  borrow  material 

evenly  from  the  higher,  better  drained  areas to a  grade such that 
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drainage is comparable to drainage  before  any  excavation  took  place. 

The  gravel is not deep  and  shallow  excavations  over  large  areas  would 

take  place.  Care  would be taken  to  avoid  siltation of the  lakes  in  the 

area. This  type of development  could be accomplished by using  blasting 

or  conventional  earthmoving  techniques  depending  on  the  degree of ice 

cementation.  The  excavated  material may have  to be  stockpiled,  thawed, 

and  drained before it is used.  Natural  mixing  during  excavation  would 

be  adequate to obtain good gradations. 

Equipment  required f o r  development  would be dozers,  rippers,  end-dump 

trucks,  front-end  loaders, as well as screening,  and  crushing  plants if 

required. 

A progressive  rehabilitation  plan will be developed f o r  each  deposit. 

This plan  w i l l  have  the  objective of restoring  disturbed  areas  to  be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures  to  be  used at each  stage of development  and at 

the  abandonment of the site. This  may  include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil  and  overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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SIEVE ANALYSIS REPORT 

SAMPLE N75-106N-B2-1 DEPTH 3.5-5.0 1 R.M.HARDY  REPORT NUMBER 

I 

No. 0 

No. 200 
" 

&I 
11.0 

I I 

DATE SAMPLED, Aupust 19,  1975 SAMPLED BY NEsCL 14.5. . ,. ~ 

GIIAVEL S I Z E S  SAND S I Z E S  F I N E S  S IEVE PERCENT ' 

38 32  O/O 10% 1 0 5 O/O 5 O/O - SIZE PASSING 

COARSE FINE COARSE MEDIUM FINE _" - 

IOMMENTS OVERSIZE ( b 3 " )  = 11.6 

DEPOSIT No. 
R.M.HARDV & ASSOCIATES LTD. N75-106N-B2 

C O N S U L T I N G  ENGINEERING b TESTING 
L..,*...l̂ , 'M."..., 

"I..*, L In lad  PAGE 
312 





Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 106N-B3 

Deposi t  106N-B3 i s  a bedrock  escarpment  located 3 miles 
east: of Wood Bridge  Lake  and less than  1 mile n o r t h e a s t  
of mi l epos t  134 on t h e  right of way. 

SHALE - poor quality. 

Unlimited. 

Deposi t  106N-B3 is a source of poor q u a l i t y   g r a n u l a r  
material and should probably not be  considered  for   develop-  
ment. 

LEGEND E' Deposit  Outline +-- Proposed Gas  Pipeline Route 

+A Dr i l l  Hole Location 
MP335 Mackenzie  Highway 

3 Q Test Pit Location 

Airphoto No. A21583-148 Latitude : 67"  52' 
Approximate  Scale: 1" = 5700' Longitude: 132" 01' 
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DEPOSIT 106N-B3 

PHYSICAL SETTING 

Th i s   depos i t  i s  a bedrock  escarpment 3 miles east of Wood Bridge  Lake 

and less than  1 mile nor theas t   o f   mi lepos t  134 on t h e   p i p e l i n e   a l i g n -  

ment .   This   deposi t   corresponds  to   source number 1139a i n   t h e  EBA DIAND 

Granular Materials Inventory Volume I V  (1974) r e p o r t .  

The 300 foot  escarpment  and  the area a d j a c e n t   t o  it are both  considered 

p a r t  of t h i s   d e p o s i t .  The escarpment  slopes a t  about 30 d e g r e e s   t o   t h e  

southwest,   and  the area behind  the  escarpment   s lopes  very  gent ly  t o  the 

nor theas t .   Dra inage  i s  good o v e r   t h e   e n t i r e  site and  the active l a y e r  

ranges  from 3 t o  5 feet: i n   d e p t h .  

T e r r a i n  a t  the   base  of the  escarpment is g e n t l y   r o l l i n g  and  imperfect ly  

drained.  

BIOLOGICAL SETTING 

The gene ra l  area is p a r t  of an  old  burn  which is now vege ta t ed  by b l ack  

spruce and paper birch with  an  understory of w i l low,   a lde r ,  cinquefoil, 

Labrador tea, and b i l b e r r y .  Moose h a b i t a t  a t  t h i s  s i te  is marginal .  

Denning p o t e n t i a l  is considered good. Black  and  gr izzly  bear  are found 

occas iona l ly   th roughout   the   reg ion .  No evidence of beaver or  o t h e r  

a q u a t i c   f u r b e a r e r s  w a s  observed   in   the   ad jacent   l ake .  No r a p t o r  sign 

was observed i n  t h e   v i c i n i t y  of the  escarpment.  Waterfowl  occur i n   t h e  

region  throughout  the  open-water  season.  Small   nearby  ponds and l a k e s  

do not   appear  t o  suppor t   f i sh   popu la t ions .  

MATERIAL 

About 20 fee t  of s i l t y  sand and g r a v e l   o v e r l i e s   s h a l e   a l o n g   p a r t s  of t h e  

escarpment crest .  In  o t h e r  areas 5 t o  LO f e e t  of till and  colluvium 



cover  the  shale.  The  shale  contains occasional bentonitic beds and 

appears t o  be f ree  of ice  lenses.  The  sand and gravel, although  not 

sampled, is probably  also low in  ice  content  (observed  during  geological 

f i e l d  reconnaissance). 

VOLUME 

This  escarpment  and  similar  escarpments in the vicinity  could  provide  an 

unlimited amount of poor  quality  borrow  material. 

DEVELOPMENT AND RFXABXLITATION 

The  shale  found  in  deposit 106N-B3 is  poor quality material f o r  pipeline 

construction  purposes and bet ter  borrow deposits exis t  closer  to  the 

pipeline  right of way. This  deposit  should  probably not  be considered 

f o r  development. 
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DESCRIPTION 

.$- CLAY - =me f ine   smd.   nugget ted .  d r y  t 
desiccated. danp a t  0 . 8 ‘ ,  I i g h t  

si1 t y .  I i  t t l e   f i n e  sand. t race  
grave l .  grey. mois t  

p e b b l e s  lDUnded t o  3”. occasional 
CobbfB  to I” 

R e f e r  a l g l  to d r i l l t o l s  
175-1 06N-B3-1 

I 
GGED I 

E $  LABORATORY TEST DATA 
+ > u A D r y  density ( p c f )  0 Wafer content 96 
wu g ~ Plostic limit 1-1 Liquid limit 

2 40 60 80 100 120 140A 
60 80 1000 

a 

2 5 0  20 40 I 
TEST HOLE LOG 

OTHER 
TEST DATA 

‘ I  
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Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 106N-B4 

Deposit  106N-B4 is an  outwash  terrace  located 2 miles 
east of the  south  end of Wood Bridge Lake. The  proposed 
pipeline  alignment  crosses  the  deposit  near  milepost 135. 

GRAVEL - well  graded  gravel to s i l t y  sand  with  variable 
s i l t  content. 

17,000,000 cubic yards .  

Deposit  106N-B4 is a  source of good  quality  granular 
material.  Haul  distance  is  short  and  granular  material 
from  this  deposit may be  used fo r  general fill, backfill, 
in  pipeline  construction,  building  pads,  and  possible 
production of concrete  aggregates. 

LEGEND c> Deposit  Outline +" Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location MP335 
Mackenzie Highway 

I 3 0 Test Pit  Location 

Airphoto No. ~21583-148 Latitude: 67" 52' 
Approximate  Scale: 1" = 5700' Longitude: 1 3 2 0  02' 

- 319 - 



DEPOSIT 106N-B4 

PHYSICAL SETTING 

This   depos i t  i s  an   ou twash   te r race   loca ted  2 miles east of t he   sou th  end 

of Wood Bridge  Lake, The proposed   p ipe l ine   a l ignment   c rosses   the  

depos i t   near   mi lepos t  135. This  deposit   has  been  previously  documented 

as source  1138 i n   t h e  EBA DIAND Granular Materials Inventory Volume I V  

(1974)   report .  

The terrace s u r f a c e  is f l a t   t o   g e n t l y   s l o p i n g ,   w i t h  maximum r e l i e f  of 10 

feet .  Meltwater a c t i v i t y   h a s  formed a 20 f o o t  scarp along i t s  western 

and northern  edges.   Drainage  near   the  scarp is modera te   to  good, b u t  

o n l y   f a i r  t o  poor  over  the  remainder of t h e  s i te .  Overburden  near  the 

scarp  edge is negl ig ib le ,   bu t   ranges   f rom 3 t o  10 f e e t  over t h e  rest of 

t h e   d e p o s i t .   F u r t h e r   d r i l l i n g  i s  requ i r ed  t o  de te rmine   the   exac t   ex ten t  

and thicknesses   of   overburden.  The a c t i v e   l a y e r  varies between 1 and 8 

f e e t .  The d e p o s i t  is  o v e r l a i n  by i c y   p e a t  and s i l t ,  but  t h e   g r a v e l  and 

sand  has  low ice  con ten t .  

BIOLOGICAL SETTING 

The si te suppor ts   spruce  up t o  25 f e e t  in height  and a t h i c k   u n d e r s t o r y  

of  willow, bog b i r c h ,  and er icaceous   shrubs .  Ground c o v e r   c o n s i s t s  of 

sedges  and  mosses. The area provides  only marg ina l   hab i t a t  for fu r -  

b e a r e r s  and large mammals. Grizz ly  and b lack   bear  are found  occasional ly  

throughout   the  region.  No s i g n  of beaver o r  o t h e r   a q u a t i c   f u r b e a r e r s  

w a s  e v i d e n t   i n   t h e   a d j a c e n t  lakes. Waterfowl  occur i n   t h e   r e g i o n  

throughout  the  open-water  season.  Adjacent  lakes do not   appear  t o  

suppor t   f i sh   popu la t ions .  

MATERIAL 

Material a t  t h i s   d e p o s i t  i s  of good q u a l i t y  and  ranges from well graded 

g r a v e l   t o   s i l t y   s a n d .   G r a v e l  i s  mainly  rounded  and  exhibi ts   var iable  

s i l t  con ten t .  
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VOLUME 

Total  estimated  volume,  based on an  area of 400 acres  and  a  conservative 

depth of  30 feet of sand  and  gravel,  is  17,000,000  cubic  yards.  Approxi- 
mately  half  of  this  volume  is  estimated  to  be  gravel. 

DEVELOPMENT AND REHABILITATION 

Deposit  106N-B4  is  a  source of good  quality  granular  material,  Areas  to 

be  exploited  will  be  dictated  by  insitu  material  quality,  overburden 

thicknesses,  ice  content  and  material  requirements,  Additional  drilling 

and  test  pitting  is  required  to  define  the  areas  with  the  least  over- 

burden  and  the  best  quality  material.  Granular  material from this  deposit 

may  be  used  for  general  fill,  backfill  and  pipeline  construction,  build- 

ing  pads,  and  possible  production of concrete  aggregates.  Further  testing 

would be necessary  to  determine  material  suitability f o r  concrete. 

No biological  factors  were  identified  which  would  preclude  development of 

this  deposit, To minimize  biological,  environmental  and  socio-economic 

impacts  final  locations of all  facilities  including  roads,  camps,  pit 

boundaries,  etc.,  will  be  subject t o  further  field  investigation.  Develop- 

ment  and  operation of borrow  sources  may  be  scheduled  and  activity 

restricted  to  designated  areas  during  certain  periods of the  year. 

Access to the  deposit  would  probably  be  achieved  from  the  pipeline  right 

of way  as  it  is  more  than 40 miles  inland  from  the  Mackenzie  River. The 
pipeline  right of way  crosses  the  deposit,  making  snow  haul  roads 

conveniently  short. 

In order to prevent  environmental  damage,  development  would  be  kept  away 

from  shorelines  and  streams  near  the  deposit. 

Vegetation  would  have to be  harvested  and  disposed of in  accordance  with 

existing  land  use  regulations.  The peat  cover  and  overburden  then  would 

be  stripped  from the  area  to  be  excavated,  and  stockpiled  around  the 

edge of the excavation. 

- 322 - 



Development of this  deposit  could  involve  excavating  borrow  material 

evenly  from  the  higher,  well  drained  areas so that  good  drainage  would 

be  maintained  over  the  area.  Pit  development by mining  vertical  faces 

could also be  considered  along  the  valleytrain.  This  would  involve 

excavating  material  from  the  face of the  scarp.  Either  type  of  develop- 

ment  could  be  accomplished  by  using  blasting or conventional  earthmoving 

techniques  depending on the  degree of ice  cementation  which  appears  to 

be  low.  The  excavated  material  may  have  to  be  stockpiled,  thawed,  and 

drained  before it is used. Crushing and/or  screening of the  material 

may be required to produce  quality  construction  aggregates. 

Equipment  required f o r  development  would  be  dozers,  rippers,  end-dump 

trucks,  front-end  loaders, as well  as  screening,  drying,  crushing,  and 

concrete  production  plants  if  required. 

A progressive  rehabilitation  plan will be  developed  for  each  deposit. 

This plan  will  have  the  objective of restoring  disturbed  areas  to  be 

compatable  with  their  surroundings, and will  outline  the  sequence of 

rehabilitation  procedures  to  be  used  at  each  stage of development  and  at 

the  abandonment of the  site. This  may  include  procedures  such  as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of t o p  

soil and overburden;  installation of physical  erosion  control  structures 
and material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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TEST HOLE LOG 
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DESCRlPTlON 

PEAT - moss cwer, spongy, b r o w n  

?? 
P? 

0 . 0  .. .. .. * ... .. .. 77 1.4 

. . .  ... .. . . .  .. .. * . .  .. ... 3ot to1 O f  P I  t 
1 

~. L . .  .. . . .  .. ... .. .. . . .  ... 
coarse), I l t t l e   a l l t .   t r a c e  f i n e  .:.:, 
graret, pnotrlos rounded to %**, I .  .. 
wet m m  t t l l r l d  ... 

... . . .  .. .. .. * . . .  . .  .. ... 3ot to1 O f  P I  t 
1 

E $  LABORATORY TEST DATA 

+ LU A Dry denrlty ( p c f )  0 Woter content % , u  u ,  Plastic limit I-i Liquid limit 

2 2 A0 60 60 
U 

100 120 1404 

> 

2 5 0  20 40 60 ao loo I 

L 

OTHER 
TEST DATA 

1975 BORROW INVESTIGATION 
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SIEVE ANALYSIS REPORT 
I 

;AMPLE N75-106N-B4-1 DEPTH 1.0-3.0 1 R.M.HARDY REPORT  NUMBER 

1 GRAVEL S I Z E S  I S A N D  S I Z E S  I FINES 

1 0 V O  6% I 8 "/o I 34 O/O 

1 COARSE I FINE 1 COARSE 1 MEDIUM 1 F I N E  

" 

IOMMENTS OVERSIZE ( > 3 " )  0.0 % I  
SAMPLE N75-106N-B4-3 DEPTH 1.0-3 * 0 "- R.M.HARDY REPORT  NUMBER 

DATE SAMPLED August._20, 1975 SAMPLED BY 1JESCL 31 
". - . .  

I GRAVEL S I Z E S  1 S A N D  S I Z E S  S I E V E  PERCENT 
2 2% 1 41 %I 1 1 ' / 0 1 1  1 5 '/o 8 '/o SIZE 

PASSING 

t 1 I 1 I I 
I COARSE FINE 1 COARSE 1 MEDIUM FINE I 

COMMENTS OVERSIZE ( > 3 " )  = 0.0  % 

R.M.HARDV & ASSOCIATES LTD. 
CONSULTING  ENGINEERING L TESTING 

DEPOSIT No, 

?$75-106N-B4 

PAGE 
329 
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SIEVE ANALYSIS REPORT 
I 

SAMPLE N75-106N-B4-3 DEPTH 3.0-5.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED August 20, l g 7 5  SAMPLED BY NESCL - " 30 -. - .~ 

GRAVEL SIZES S A N D  S I Z E S  FINES 

4 O/O 6"/0 8 '/g 4 1 % 36 % 5% 
COAkSE  FINE COARSE I MEDIUM I F I N E  

- 
~" t 

" I--- " 

N ~ .  a 
" 

No 16 

No. 30 
No. 50 
No 100 
No. 200 

. . "" 

76.6 

- 
5.0 

ZOMMENTS OVERSIZE ( > 3 " )  0.0 *lo 

SAMPLE DEPTH . , R.M.HARDY REPORT  NUMBER 

DATE SAMPLED SAMPLED BY _I---_ _ _ _  
" .. . .~ . ~ 

r GRAVEL S I Z E S  1 J A N 0  SIZES F I N E S  S IEVE PERCENT 
% % I % I SIZE PASSING 

% . -+- 

No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

- 

- - ". . 

-. ..  .. . - 

IOMMENTS OVERSIZE ( > 3 " )  = % 1 
DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-106N-B4 
CONSULTING ENGIN.EERINC b TESTING 

Ln.,*....n, *r.r.... 

"""I Llll*l.. PAGf 
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Physical  Setting : 

Mu terial : 

Volume : 

Assessment: 

DEPOSIT 1060-B1 

Deposit 1060-B1 i s  a channeled   ou twash   p la in   loca ted  
11 miles n o r t h  of T r a v a i l l a n t  Lake and 4 miles nor th-  
east of mi l epos t  137  on   the   p roposed   p ipe l ine .  

GRAVEL - w e l l  graded,  and  sand. 

16,700,000 cub ic   ya rds .  

Deposi t  1060-B1 i s  a source  of good t o  excellent q u a l i t y  
g ranu la r  material s u i t a b l e   f o r   g e n e r a l   f i l l ,   b a c k f i l l ,  
bu i ld ing   pads ,   and   poss ib le   concre te   and   asphal t :  aggre- 
g a t e .  The access t o  t h e   r i g h t  of way i s  f a i r .  

Airphoto No. A22935-99 Lotitude: 670 53' 

Approximate Scale: 1" = 3100' Longitude: 131" 53' 
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DEPOSIT 1060-El 

PHYSICAL SETTING 

Deposit  1060-B1 i s  a channeled  outwash p l a i n  loca t ed  11 miles north  of  

T r a v a i l l a n t  Lake  and 4 miles n o r t h e a s t  of milepost: 137 on  the  proposed 

p i p e l i n e   r i g h t  of way. T h i s   d e p o s i t   c o r r e s p o n d s   t o   p a r t  of source  

number 1138 i n  EBA DIAND Granular Materials Inventory  Volume I V  (1974) 

r e p o r t .  

The su r face   o f   t he   ou twash   p l a in  i s  a mosaic of large  bars  and  abandoned 

c h a n n e l s   t h a t  are sepa ra t ed   by   10   t o  15 foo t   s ca rps .  The bars   have a 

neg l ig ib l e   cove r  of pea t  and s i l t  and are w e l l  t o   i m p e r f e c t l y   d r a i n e d .  

The abandoned  channels   are   poorly  drained  and  probably  contain  thicker  

overburden. The act ive layer   ranges  between 6 and 8 f e e t  and material 

below t h i s   d e p t h  is f rozen   wi th  low ice  con ten t .  

Ter ra in   be tween  the   p ipe l ine   rou te   and   the   depos i t   cons is t s  of a f l a t ,  

marshy  plain  with  poorly  def ined  drainage  and a d r i f t  covered  upland 

wi th  rolling topography. 

BIOLOGICAL SETTING 

Vegetat ion on t h e   b a r s   c o n s i s t s  of a dense stand of b lack   spruce  up t o  

20 f e e t   i n   h e i g h t   w i t h  a th ick   shrub   unders tory   and  a ground  cover of 

moss and  l ichen.  Abandoned channels  are covered by sedges with s c a t t e r e d  

shrubs.   This  area provides  winter  r a n g e   f o r   c a r i b o u  and moderately 

p roduc t ive   hab i t a t   fo r   up land   fu rbea re r s ,   b l ack   and   g r i zz ly   bea r   and  

moose. No beaver   lodges were observed i n  t h e   a d j a c e n t   l a k e s .  The area 

p rov ides   l imi t ed   denn ing   oppor tun i t i e s   fo r   sma l l  mammals. No informat ion  

is  a v a i l a b l e  on water fowl   use  of t h e  area o r   t h e   f i s h e r i e s   p o t e n t i a l  of 

nearby streams, ponds  and  lakes. 

MATERIAL 

Drill hole  and test p i t  l o g s  p l u s   t h e  DIAND r e p o r t   i n d i c a t e   t h a t   t h i s  

depos i t  consists of a t  least  18 f e e t  of well graded  gravel  and sand. 
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Gravel  is  generally  rounded  and  contains  a  trace of silt periodically. 

At  the  sites  sampled  there  was  less  than 1 foot of peat  covering  the 

deposit.  Water  was  encountered at 2.8 feet in test  pit 1060-B1-2 and 

this  could  cause  problems  during  development.  Material  quality  is good 

to excellent. 

VOLUME 

The  total  estimated  volume,  based  on  an  area of 1460 acres  and a conser- 

vative'depth estimate of 15 feet, is 16,700,000 cubic  yards.  Volumes 
could be  doubled  by  including  outwash  along  this  valley to the  north.  The 

recovery  of  granular  material  may  be  restricted  because of the  relatively 

high  water  table. 

DEVELOPMENT AND REHABILITATION 

Deposit  1060-Bl  is a source of good  to  excellent  quality  granular  materials. 

Location  of  areas  to  be  exploited  will  be  dictated  by  haul  distances, 

overburden  thicknesses,  insitu  material  quality,  and  material require- 

ments. Depth of  water  table is about 3 feet o r  less in places  and  this 

will  also  be a factor  in  locating  areas  for  development.  Granular 

material  from  this  deposit  may be used for general  fill,  backfill  in 

pipeline  construction,  building  pads,  and  concrete  and  asphalt  aggregate. 

The  gravel  will  require  further  testing  before  use  in  concrete. 

No biological  factors  were  identified  which  would  preclude  development  of 

this  deposit. To minimize  biological,  environmental  and  socio-economic 

impacts  final  locations of all  facilities  including  roads,  camps,  pit 

boundaries,  etc.,  will  be  subject to further f i e l d  investigation.  Develop- 

ment  and  operation of borrow  sources  may  be  scheduled  and  activity  restricted 

to designated areas during  certain  periods of the  year. 

Access to the  deposit  would  probably be  via  the  pipeline  right  of  way. 

In order  to  minimize  environmental  damage,  snow  roads  would  be  built  to 

transport  the  borrow  material  from  the  deposit to haul  points  on  the 
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right of way,  a  distance of at  least 4 miles  across a flat marshy  area 

and a drift  covered  upland. 

Trees and  vegetative cover would  have to be  removed  and  disposed of or 
harvested in accordance  with  existing  land  use  regulations.  Peat  cover 

and  overburden  is  negligible  at  this  site,  therefore  minimizing  stripping. 

Development of this  deposit  would  involve  excavating  borrow  material  in 

stages  from  the  higher,  better  drained  bars. If very  large  quantities 

of barrow  are  required,  dugout  pit  development  could  be  established 

depending  on  the  depth  of  water  table.  Either  type of development  could 

probably be accomplished by conventional  earthmoving  techniques since 

ice contents are low.  The  excavated  material  may  have  to  be  stockpiled, 

thawed,  and drained before  i t  is used. An adequate  buffer zone would 

have to be  maintained  between  the  excavation  and  any  water  courses  or 

lakes  to  prevent  siltation.  Crushing  and/or  screening of the  material 

may  be  required to produce  quality  construction  aggregates. 

Equipment  required  for  development  would  be  dozers,  rippers,  end-dump 

trucks,  front-end  loaders, as well as screening,  crushing,  concrete  and 

asphalt:  plants  if  required. 

A progressive  rehabilitation  plan  will  be  developed  for  each d e p o s i t .  

This plan will  have  the  objective  of  restoring  disturbed  areas  to  be 

cornpatable with their  surroundings,  and  will outline the  sequence of 

rehabilitation  procedures to be  used at each  stage  of  development  and at: 

the  abandonment of the  site.  This may include  procedures  such a s :  

selective  grading  and  shaping;  selective  stripping  and  replacing of t o p  

soil and  overburden;  installation of physical  erosion  control  structures 

and material;  seeding and mulching; and  the  planting of trees  and  shrubs. 



TEST HOLE LOG I 
'1 

1 

GRAVEL - f i n s ,  vary sandy, s i l t y .   p e b b l e s   t  
t o  v * .  rounded,   isolated  large 
pebbles.   rusty  brown  turning  to 
dark  brown a i t h  depth.  Dry  to 
8.5 accas iona l   l ayers   o f  cleaer 
well graded f i n e  gravel, 

HKD: 0.0. lRlG:  HELI-DRILL 
METHOD: . AIR 

LABORATORY TEST DATA 

A Dry density (pcfl 0 Woler content 96 
Plortic limit 1-i Liquid limit 

0 60 80 1 0 0  120 140A 
20 40 60 80 1000 

OTHER 
TEST DATA 

ROJECT : 1301 1 
LEVATION : 1975 BORROW INVESTIGATION 

TART: 0 20 M 08 Y 75 TIME: 2O:OO IFlNlSH: D 20 M 08 Y 75 TIME: 2 0 3 5  I CANAMAN ARCTIC GAS STUDY UMITED I SHEET 1 OF 1 
L 



TEST HOLE LOG 
0 
SI 

DESCRIPTION 

PEAT - f i n e  f i  bIOUS. dark  brown 

GRAVEL - s i l t y ,  roots ,   o range  bronn 

"--. 

GRhVEl - and cmf sand ,   t race   f i aes ,  
cementat  ion on gravel ,   brown,  

. 0 0  mi s t  

I HOE: B o t t o m  o f  p i t  was cleared and i s  
E i t h e r  a 1 a r i e   f l a t  rock LII 

sandstone bodrock 

n. H. I FACILITY 

~ 

LABORATORY TEST DATA 

'ROJECT : 130 11 I 

OTHER 
TEST D N A  

1975 BORROW INVESTIGATION 

UEMARKS 

It: 30 

1s: 511 

EST HOLE IJO. 



TEST HOLE LOG 

I 

w 
w 
03 

1 

DESCRIPTION 

o.3 PEM,-  f i n a  f l b r o u r ,  brown 

1. I r m t l a t s .  bremn 
I H L T  - low p l a s t i c .   l i t t l e   g r a v e l  to y * .  

CMEL - f i a   t o  coarse, aRd c l f  sand, 
rounded, p l a t y .   f a i r l y  c l e a n .  
l o i s t .   c r e n t a t i o n  on grave1 

4.0 Bottom o f  p l t  Free  water 

.. . ." 
HKD : LAT. & LONG : 61°53'04"N.  131D52'51"1 

AIRPHOK) No. : 1 22935-Bo 
HID : RIG : 

METHOD : TEST P I T  

LABORATORY TEST DATA 

A D r y  density ( p c f )  0 Water content 7. 

Plortic limit 1-1 liquid limit 

$0. 60 80 1 0 0  120 140. 
3 20 40 60 80 IO00 

:LEVATION : -7  

OTHER 
TEST DATA 

I975 BORROW INVESTtGATiON 

- 

1 -  

- 

2 - 2o:oo 20-1-15 
f1:OO 2 1 4 - 7 5  

N75-1060-B1-2 



SIEVE ANALYSIS R E P O R T  

jAMPLE- N75-1060-B1-1 DEPTH 1.0-3.0 R.M.HARDY REPORT NUMBER 

DATE SAMPLED.. August 21. 1975 SAMPLED BY NESCL I 41 

PASSING 

_ _  
G R A V E L  S I Z E S  S A N D  S I Z E S  F I N € S  

28 31 V O  13 O/Q 2 1  0% 5 2 % 
C O A R S E  I FINE COARSE MEDIUM I F I N E  . " t 

No 16 

. 
No. 30 
N o  50 
No 100 
No. 200 

ZOMMENTS Moisture contents range from 3.0% to 4.0% OVERSIZE (>3") = 0.0Y 

SAM P I E  N75-1060-El-1 . DEPTH _ _ _  3.0-4 . O  R.M.HARDY REPORT  NUMBER 

DATE SAMPLED AuRust 21, 1975 SAMPLED BY 

.. 

NESCL 46 
."I- . .. ". . . . ~ 

I G R A V E L  S I Z E S  I S A N D  S I Z E S  1 F I N E S  S IEVE 
SIZE 

PERCENT 
PASSING 5 O/O 2 3  '/a 2 0  O/o 7 O/O 3 O/O 

C O A R S E  f IN€ 1 C O A R S f  1 MLOIUM I FINE 

100 

90 

0 8 0  
Z - 
VI 
v, 70 
a 
I- 60 

(L 

z 
5 0  

Lu 
40 

30 

20 

10 

n 

"_ 96.4 - 

95.0 
.9 L- 
. 85.4  

71.6 
55.1" 

3 7 . 2  
14.7 

4 . 4  

-~ 

.. .. "" 

No. 50 

COMMENTS Moisture  content is 3.8% OVERSIZE ( > 3 " )  = 4 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-1060-E1 
CONSULTIN-G  ENGINEERING b TESTING L....r.rl"l . r . . . r . .  

L,"*, L.*, , . l  PAGE 
339 
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SIEVE ANALYSIS REPORT 

SAMPLE N75-1050-B1-2 DEPTH 1.0-4.0 1 R.M.HARDY REPORT NUMBER 

DAl 

- - - " " -  -7- 
". I" - 

COMMENTS Moisture content ranges from 3.5% to 4.3% OVERSIZE [ > 3 " )  = 0.0 'lo 

SAMPLE ,_- DEPTH R.M.HARDY REPORT  NUMBER 
DATE SAMPLED-" .- SAMPLED BY__--. - . . 

G R A V E L  S I Z E S  S A N D  S I Z E S  SIEVE PFRCENT FINES 

O/O O/O V O  O/O O/O O/O , 
SIZE PASSING 

C O A R S E  I FINE COARSE MEDIUM FINE 

-- . ~- 

No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

" 

" 

" 

. " 

.UIV\MtN 13 OVERSIZE 

DEPOSIT No. 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

SOUNDNESS O F  AGGREGATE 
SULPHATE TEST 

COARSE AGGREGATE : LOSS = 1 .1 % 
FINE  AGGREGATE : LOSS = 9 * 9 o/e 

10s A N G E L E S  A B R A S I O N  T E S T  

PERCENT LOSS 21.0 O/* 

ORGANIC IMPURITIES 
TEST 

NUMBER : 5  

COAL REMOVED : 5 

COAL & ROOTLETS 
REMOVED : 5  

COAL CON T EN T : Tract 

SIGNIFICANCE : 

SUMMARY OF ROCK TYPES, COARSE AGGREGATE. (PETROGRAPHIC ANALYSIS 

ROCK T Y P E  

Quartzite 

Sandstone 
" 

Siltstone 

CLASSIFICATIONS 

Very strong, Good 

Medium strong, Good 

P o t e n t i a l l y  reactive, F a i r  

TOTAL 
WEIGHTED 

COMPONENT */a 

22.20 

4 4 . 2 5  

7 . 1 5  

1 . 9 5  

4 . 7 4  

80.30 

R . M . H A m  & ASSOCIATES LTD. 
CONSULTING E N G I N E E R I N G  L TESTING 

W 

DEPOSIT Nc 



RM-HARDY & ASSOCIATES LtP. 
CONSULTING  ENGINEERING & TESTING 

SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

S A M P L E  NO, N75-1060-B1-1 D A T E   S A M P L E D  : August 21, 1975 S A M P L E D  BY : NESCL 

D E P T H  ( F T . )  : 0-2 D A T E   T E S T E D  : March, 1976 T E S T E D  BY : RMHA 

SOUNDNESS OF AGGREGATE ORGANIC IMPURITIE: 
SULPHATE TEST 

C O A R S E   A G G R E G A T E  : LOSS 
F I N E   A G G R E G A T E  : LOSS = 

1.1 O/m 

9 .9 O/a 
11 N U M B E R  : 5  

11 C O A L   R E M O V E D  : 5 

1 0 s  A N G E L E S  ABRASION TEST 
C O A L  & R O O T L E T S  11 R E M O V E D  : 5  

P E R C E N T   L O S S  = 1 S I G N I F I C A N C E  : rat' 

C O A L   C O N T E N T  :T 

UMMARY OF ROCK T Y P E S ,  F INE AGGREGATE. (PETROGRAPHIC A N A L ~ S I !  

21.0 O/.  

.. . ." - . - -. . . -"I.- - . 

ROCK T Y P E   C L A S S I F I C A T I O N S  
TOTAL 

WEIGHTED 
COMPONENT % 

I I 
Quartzite Very strong, Good 

I I 

I 
Sandstone .I 

Strong,  Good I 4.84 
" 

I 
I 

Chert  .-I 
P o t e n t i a l l y   r e a c t i v e ,  Fair  

F l i n t  

1 

I N T E R P R E T A T I O N  : Good quality aggregate  19 .70  





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

DEPOSIT 1060-B2 

Physical  Setting: Deposi t  1060-B2 i s  a kame and kettle  complex Locol'ed 
4 miles  northeast of Crossing  Creek  Lake  and 3 miles 
northeast of the  right of way at milepost 137. 

Mu teriol : SAND and GRAVEL - interbedded  well  graded  sand  and  gravel. 

Volume : 4,500,000 cubic  yards. 

Assessment: Deposi t  1060-E2  is a source of good quality  granular 
material  suitable  for  general  fill,  backfill,  building 
pads  and  possible  concrete  aggregate.  Access  presents 
no ser ious problems  over  the 3 miles of r o l l i n g  upland. 

LEGEND c> Deposit  Outline +-- Proposed Gus Pipeline Route 

+A Drill  Hole  Location 
MP335 Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A22935-98 Latitude : 67' 52' 
Approximate Scale: 1" = 3100' Longitude: 131'  53' 
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DEPOSIT 1060-B2 

PHYSICAL SETTING 

Th i s   depos i t  i s  a k a m e  and k e t t l e  complex 4 miles nor theas t   o f   Cross ing  

Creek  Lake  and 3 miles n o r t h e a s t   o f   t h e   p i p e l i n e   r i g h t  of way a t  mile- 

pos t  137.  T h i s   d e p o s i t   c o r r e s p o n d s   t o   p a r t  of source  number 1137 i n  EBA 

DIAND Granular   Mater ia l s   Inventory  Volume I V  (1974) r e p o r t .  

The  complex h a s   l o c a l   r e l i e f   b e t w e e n  50 and 100 f e e t   w i t h   s l o p e s  up t o  

1 5  deg rees .   Gene ra l ly ,   h i l l s   and   s lopes  are w e l l  d r a i n e d ,   w i t h   g e n t l e r  

s lopes   and   depress ions   imperfec t ly   to   poor ly   d ra ined .   Overburden  i s  

less than  1 f o o t ,  except   poss ib ly  i n  dep res s ions .  

The active l a y e r  varies from 1 t o  6 f e e t   o r  more  and  below t h i s   t h e  

d e p o s i t  is f rozen .  Ice conten ts   appear  t o  be  low,  although some excess  

i ce  w a s  observed i n  some strata. 

A r o l l i n g   d r i f t   c o v e r e d   u p l a n d  i s  t y p i c a l  of  t h e   t e r r a i n   l o c a t e d  between 

t h e   d e p o s i t   a n d   p i p e l i n e   r i g h t  of way. 

BIOLOGICAL SETTING 

Vegetat ion a t  t h i s  s i t e  c o n s i s t s  of a dense  s tand  of   black  and  white  

spruce  up t o  30 f e e t   i n   h e i g h t .  The unde r s to ry   cons i s t s  of a lder   and  

willow and a ground  cover of dwarf  shrubs,  lichen  and  moss. The area 

provides   win ter   range   for   car ibou   and   modera te ly   p roduct ive   habi ta t   for  

up land   furbearers ,   b lack   and   gr izz ly  bear and  moose. Caribou and fox 

s i g n  were observed a t  the s i t e .  There was no evidence of b e a v e r   i n   t h e  

small ad jacen t   l ake .  No informat ion  i s  a v a i l a b l e  on water fowl   use  o r  

f i s h e r i e s   p o t e n t i a l  of t h e  small l a k e s  and streams i n   t h e  area. The 

ad jacent   l ake   does  not  appear  t o  support  f i s h  popula t ions .  
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MATERIAL 

Material a t  t h i s   d e p o s i t   c o n s i s t s  of interbedded w e l l  graded  sand  and 

rounded  gravel  with  varying  amounts  of  sand  and si l t .  Sand beds  contain 

small q u a n t i t i e s   o f  s i l t  and f i n e   g r a v e l .  

VOLUME 

The maximum depth of g rave l  and  sand is p r o b a b l y   s l i g h t l y   i n  excess of 

t h e   l o c a l   r e l i e f ,   w h i c h  f o r  h i l l s  and  r idges is i n  the orde r  of 75 f e e t ,  

Using t h i s  depth  and an area of 160 acres, t h e   t o t a l   e s t i m a t e d  volume is 

4,500,000 cubic   yards .  The DIAND r e p o r t   i n d i c a t e s   t h e r e  i s  a similar 

depos i t  of somewhat smaller area t o  t h e   n o r t h   a c r o s s  a nearby  lake.  

DEVELOPMENT AND REHABILITATION 

Deposit 1060-B2 is a source  of good q u a l i t y   g r a n u l a r  material s u i t a b l e  

f o r  g e n e r a l   f i l l ,   b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n ,   b u i l d i n g   p a d s ,   a n d  

poss ib ly   concre te   aggrega te .   Loca t ion   of  areas t o  be   explo i ted  would be  

de te rmined   by   fur ther   explora tory   d r i l l ing .  

No b i o l o g i c a l   f a c t o r s  were ident i f ied   which  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic i m p a c t s   f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,   e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r  f i e l d  i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d  t o  d e s i g n a t e d   a r e a s   d u r i n g   c e r t a i n   p e r i o d s  of 

t h e   y e a r .  

Access t o  the p i p e l i n e   r i g h t  of way, over 3 miles  of r o l l i n g   d r i f t  

covered  upland  presents  no ser ious   p roblems,   a l though  s teeper   s lopes  

should  be  avoided t o  p r e v e n t   i n i t i a t i o n  of  bimodal  flows. Tn orde r  to 

minimize  environmental  damage, snow roads would b e   b u i l t  to t r a n s p o r t  

t h e  borrow material from t h e   d e p o s i t  t o  hau l   po in t s  on t h e   p i p e l i n e  

r i g h t   o f  way. Excavation would be   done   carefu l ly  t o  m i n i m i z e   s i l t a t i o n  

i n   a d j a c e n t   l a k e s .  

- 346 - 



Initially,  the  tree  cover  would  have to be  removed  from  selected  sites 

and  along  the haul road  right of way  and  harvested  according  to  land use 

regulations.  Overburden  is  thin  over  the  deposit  necessitating  some 

stripping.  Development of this  deposit  would  involve  excavating  borrow 

material  evenly or  in  stages  from  the  higher,  well  drained  areas to a 

level  that  promotes  good  drainage  over  the  site.  Detailed  development 

plans  would  be  prepared  after  further  exploratory  investigations  were 

completed.  Conventional  earthmoving  techniques  would  be  used  as  ice 

contents  are low. Blasting  might  be  necessary  if  material  with a h i g h  

degree of ice  cementation  is  encountered.  The  excavated  material  may 

have  to  be  stockpiled,  thawed  and  drained  before  it  is  used. 

Crushing  and/or  screening of the  material  may  be  required  to  produce 

quality  construction  aggregates.  Equipment  required  for  development 

would be dozers,  rippers,  end-dump  trucks,  front-end  loaders, as well as 

screening,  crushing  and  concrete  plants  if  required. 

A progressive  rehabilitation  plan  will  be  developed  for  each  deposit, 

This plan w i l l  have  the  objective of restoring  disturbed  areas  to  be 

cornpatable  with  their  surroundings,  and will outline  the  sequence of 

rehabilitation  procedures to be  used  at  each  stage of development  and at 

the  abandonment of the  site.  This  may i nc lude  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil  and  overburden;  installation of physical  erosion  control  structures 

and material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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DESCRIPTION 

~ 

PEAT- fibrous. b l a c k  

low p l a s t i c ,  dark  C f m  

. .. I::::: . .. .. .. 

Ys I LABORATORY TEST  DATA 

A D r y  density (pcf l  0 Water content % OTHER 
TEST  DATA 

Plastic limit  Liquid limit 

100 120 140A 
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DESCRIPTION 

~ 

CHKD: 0.0. I RIG : 

TEST HOLE LOG 
LABORATORY TEST DATA 

A Dry density (pcf) 0 Water content 76 OTHER 
Plastic limit I-! liquid limit TEST DATA 

0 60 Bo 1 0 0  120 140A 
20 10 60 80 1000 

M I ,  comni na 
1 - 5  
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DESCRIPTION 

IGGED BY:  R . H .  f FAClLlTY 

HKD : R. H. I tAT. 8 LONG : 67°52'0i"k, 131a53'12"W 

RWN B Y :  6.8. 1 AIRPHOTO No. : I, 22935-98 
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METHOD : TEST PIT 

LABORATORY TEST  DATA I 
A Dry density (pc f l  0 Woter content 96 

Plastic limib 1-1 Liquid  limit 

0 6 0 8 0  100 120 140A 
20 40 60 80 1000 

OTHER 
TEST  DATA 

MA, comb i ned 
samples 1 - 3 
8 = 54.1 
S * 31.1 
F = 9 1  

REMARKS 

cmbined p r o f i l a  
6 1  - 6 1  

19:zo 

'EST HOLE No. 

N75-1060-82-3 
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LABORATORY TEST DATA 

Plostic limit 1-1 liquid limit 

60 80 
20 40 

MI, comnined 
saRples 1 - 5 
O v e r s i z e  6 .2% 
G = 62% 
s = 29% 
F -  8% 
( 61- SY) 

OGGED BY:  R . H .  PROJECT: 1301 1 1975 BORROW INVESTIGATION 
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SIEVE ANALYSIS REPORT 

SAMPLE N75-1060-B2-1 DEPTH 1,O-6.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED August 21,  1975 SAMRED By NESCL 54 , . .~ 

t i  GRAVEL SIZES I f A N D   S I Z E S  F I N E S  

28 10 % I  SIEVE 
SIZE 

PERCENT 
PASSING 

". 

9 7 . 8  
91.9- 

IOMMENTS OVERSIZE 1>3") = 

;AMPLE N75-1060-B2-2 DEPTH 1.0--6.0 .. R.M.HARDY REPORT  NUMBER 

0 . 0% 1 

DATE S A M P L E D A u g g  SAMPLED BY NESCL 
GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  SIEVE PERCENT 

SIZE PASSING 4 o"/. I 20 % 8% 9 ' /e  10 '/o 13 '/o 

COARSE I FINE COARSE MEDIUM FINE 

OMMENTS Moisture  contents range from 3.5% to 8.3% OVERSIZE (>3")  = 0.O o/o 

DEPOSIT No. 
R-M-HARDV & ASSOCIATES LTD. 

CONSULTING ENGINEERING 6 TESTING 
N75-1060-B2 

Ly.l....n, "..*.. 
..-p.m. L.".W PAGf 
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SIEVE ANALYSIS REPORT 

27 '10 9 Q/c 

COARSE I FINE I COARSE I MEDIUM I F I N E  + t 
I 

I 

I PASSING 

SIZE 
S I E V E  PERCENT 

No. 4 I 46.1 . 

COMMENTS Moisture contents range from 3.9% to 6.0% OVERSIZE ( > 3 " )  0.0Y 

1 I I I I COARSE 
" 

I FINE I COARSE I MEDIUM 1 FINE I 
SIZE I PASSING 

S I E V E  PERCENT 

COMMENTS OVERSIZE 1>3") ' 6.2 '1 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. 
CONSULTING ENGINEERING b TESTING 

N75-1060-B2 
t * . , n . r . n .  *"., . l . ,  '",... L.n . l r .  PAGE 

357 
I I 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

S O U N D N E S S  OF A G G R E G A T E  
SULPHATE  TEST 

O R G A N I C   I M P U R I T I E S  
TEST 

COARSE AGGREGATE : LOSS = 3. 25 Yo 

F I N E  AGGREGATE : LOSS = 12.30 % 

1 0 s  A N G E L E S  ABRASION TEST 

NUMBER : 2+ 

COAL REMOVED : N i l  

COAL & ROOTLETS 
REMOVED : Nil 

COAt CONTENT : N i l  

SIGNIFICANCE : 
PERCENT LOSS 21. 5 

SUMMARY OF ROCK TYPES, COARSE  AGGREGATE.  (PETROGRAPHIC  ANALYSIS J 

TOTAL 
ROCK T Y P E  CLASSIFICATIONS WEIGHTED 

COMPONENT '/a 

33.75 
." 

Quartzite 

Granite 12.55 Strong to very strong, Good 

Strong, Good 

Basalt 

Siltstone 
0.35 
1 .55  

i imes tone 4 . 5 5  

0 . 3  Chert 

F l i n t  
Potentially  reactive, Fair 

1.9 
Sandstone 4.85 

Weak, F r i a b l e ,  Poor  

Soft, Weak, Poor 

- 

0 . 2 5  Soft siltstone 

Clay  1.35 

1.2 
.. " 

Ironstone 

PN = 1 9 2  INTERPRETATION : Poor 62.6 

COMMENTS : Chert sandstone may  be source  of aggregate instabi,lity. 

DE POS I T No, 

N75-1060-B2 
R.M.HARDV a ASSOCIATES Lm. 
CONSULTING  ENGINEERING & TESTING 

PAGE 358 





DEPOSIT 1060-B3 

Physical  Setting: Deposi t  1060-B3 is a kame and ke t t le  complex  and  channeled 
outwash p l a i n   l o c a t e d  3 miles east of   Trava i l lan t   Lake  
and   c rossed   by   the   r igh t  of way at milepos t   153 .  

Mu terial : 

Volume : 

Assessment: 

SAND and GFL4VEL - i n t e rbedded   s i l t y   s and   and   g rave l .  

10,000,000 cubic  ya rds .  

Deposi t  1060-B3 is a source  of f a i r   t o  good q u a l i t y  
g ranu la r  material s u i t a b l e  f o r  g e n e r a l   f i l l ,   b a c k f i l l ,  
and bui ld ing   pads .  Access presents no problem as  t h e  
r i g h t  of way c r o s s e s   t h e   d e p o s i t .  

LEGEND c> Deposit  Outline -+"- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 Mackenzie  Highway 
3 0 Test Pit  Location 

Airphoto No. A22935-210 

Approximate Scale:  I" = 3100' 
- 359 - 
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DEPOSIT 1060-B3 

I 
1 
I 
I 
I 
I 

PHYSICAL SETTING 

Deposit  1060-B3 i s  a kame and k e t t l e  complex  and  channeled  outwash p l a i n  

loca t ed  3 miles east of T r a v a i l l a n t  Lake.  The  proposed  pipeline  r ight 

of way crosses t h e   d e p o s i t  a t  mi lepos t  153, Th i s   depos i t   co r re sponds   t o  

part  of source  number 1098 i n  EBA DLAND Granular Materials Inventory 

Volume 111 (1974)  r e p o r t .  

The kame and k e t t l e  complex a t  t he   sou the rn  end of t h e   d e p o s i t   h a s  

re l ief  i n  the   o rde r  of 100 f e e t   w i t h   s l o p e s  up t o  20 degrees .  Relief on 

the   ou twash   p la in  i s  about 15 f e e t  between  bars  and  abandoned  channels. 

Meltwater channels  and l a k e s   w i t h i n   t h e   p l a i n  are inset  about 100 f e e t  

below  the  outwash  surface.   Except f o r  dep res s ions ,   t he  s i te  has   very  

l i t t l e  overburden  and  drainage is moderately good t o  good. Peat and 

s i l t  i n  excess of 5 f e e t  are found i n  the  depressions  which are poorly 

dra ined .  The a c t i v e   l a y e r   r a n g e s  from 1 t o  8 f e e t   i n   d e p t h ,   b e l o w   t h i s  

t h e   d e p o s i t  i s  f rozen   w i th  low ice  con ten t .  

BIOLOGICAL SETTING 

The vege ta t ion  a t  the s i t e  c o n s i s t s  of l i g h t  t o  moderately  dense t ree  

cover made up of white   and  black  spruce  and  paper   birch,  a thick under- 

s t o r y  of soapbe r ry ,   w i l low,   a lde r ,   e r i caceous   sh rubs  and moss. The 

depos i t  i s  l o c a t e d   i n  moose and c a r i b o u   h a b i t a t ,  It  i s  moderately 

product ive   lynx ,   fox ,  wolf, and  mar ten   habt ta t .  The ad jacen t   l akes  

a p p e a r   t o   o f f e r   s u i t a b l e   w a t e r f o w l   h a b i t a t   b u t  none were seen dur ing  

t h e  1975 survey.   Travai l lant   Lake,   approximately 3 miles away, suppor ts  

several f i s h   s p e c i e s   b u t  t h e  small l akes   ad j acen t   t o   t he   depos i t   appea r  

t o   b e   u n s u i t a b l e   f i s h   h a b i t a t .  The s i te  i s  l o c a t e d   i n   a n   a c t i v e   t r a p p i n g  

area. 
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MATERIAL 

Drill ho le ,  test p i t  l o g s  and t h e  DIAND r e p o r t   i n d i c a t e   t h a t   t h e  material 

i n  t h i s   d e p o s i t  is interbedded sand and g rave l .  Both g r a v e l  and  sand 

are w e l l  g r a d e d ,   b u t   s i l t y .   F u r t h e r   d r i l l i n g  would be required t o  

assess material q u a l i t y  i n  t h e   n o r t h e r n   p a r t  of t h e   d e p o s i t .  

VOLUME 

A t o t a l   e s t i m a t e d  volume for  the  kame-kett le  complex,  based on an  area 

of 500 acres, and  an  average  depth of 30 f e e t  i s  5,700,000 cubic   yards .  

A t o t a l  volume f o r  the  outwash  plain,   based on 600 acres and 10 f o o t  

dep th   ove r   ha l f   t he  area, is 4,300,000 cubic   yards .  The c o n s e r v a t i v e   t o t a l  

volume f o r  t h e   d e p o s i t  i s  10,000,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposi t  1060-B3 is a source of f a i r   t o  good q u a l i t y   g r a n u l a r  materials. 

Locat ion of areas t o   b e   e x p l o i t e d  w i l l  b e   d i c t a t e d  by h a u l   d i s t a n c e s ,  

ove rburden   t h i cknesses ,   i n s i tu  material q u a l i t y ,  and material r equ i r e -  

ments.  Granular material from t h i s   d e p o s i t  may be  used f o r  gene ra l  

f i l l ,  b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n  and bui ld ing   pads .  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  camps, 

p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i g a t i o n .  

Development  and ope ra t ion  of borrow  sources may be  scheduled and a c t i v i t y  

r e s t r i c t e d  t o  des igna ted  areas d u r i n g   c e r t a i n   p e r i o d s  of t h e   y e a r .  

S i n c e   t h e   p i p e l i n e   r i g h t   o f  way c rosses   t he   sou thwes t  corner of t h e  

d e p o s i t ,  access is no t  a problem  and  haul  distances w i l l  b e   s h o r t .  Snow 

roads  would be   cons t ruc t ed   t o   t r anspor t   t he   bo r row material from t h e  

d e p o s i t   t o   h a u l   p o i n t s  on t h e   p i p e l i n e  r i g h t  of way. 
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Vegetative  cover  would  have  to  be  removed  or  disposed of in  accordance 

with  land  use  regulations.  Overburden is negligible at this  site,  thus 

very  little  stripping  and  stockpiling  will  be  necessary in the  excavation 

area. 

Development of this  deposit  would  involve  excavating  borrow  material 

evenly  from  the  higher,  well  drained  areas so that  good  drainage  would 

be  maintained  over  the  area. A perched  water  table  exists  in  flatter 

areas  and  will  have to be  considered  in  development.  Open  face  exca- 

vat ions  could  be  developed  along  the  steep  slopes  within  the  deposit. 

Smaller areas would  be  developed  by  this  method  and  less  clearing  would 

be  required.  Excavations  would  be  kept away from  adjacent  lakes to 

minimize  siltation.  Either  type of development  could  be  accomplished 

by  using  blasting or conventional  earthmoving  techniques.  The  excavated 

material  may  have  to  be  stockpiled,  thawed,  and  drained  before  it  is 

used. 

Equipment  required  for  development  would  be d o z e r s ,  rippers,  end-dump 

trucks and front-end  loaders. 

A progressive  rehabilitation  plan  will  be  developed for each  deposit. 

This plan will have  the  objective of restoring  disturbed  areas  to be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures to be  used  at  each  stage of development  and  at 

the  abandonment of the  site.  This may include  procedures  such a s :  

selective grading and  shaping;  selective  stripping  and  replacing of t o p  

soil  and  overburden;  installation of physical erosion  control  structures 

and  material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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Physica I Setting: Deposi t  1060-'84 consists of an  eroded kame terrace, an  
outwash  plain  and a f l u v i a l  terrace a long   t he   wes t e rn  
edge of Thunder  River  canyon  and is crossed  by  the pro- 
posed   p ipe l ine  a t  mi l epos t  1 7 4 .  
SAND - f i n e  t o  medium, w i t h  a va ry ing  s i l t  con ten t .  Material : 

Volume : 

Assessment: 

13,000,000  cubic   yards .  

Deposi t  1060-134 i s  a source of f a i r   q u a l i t y   g r a n u l a r  
material s u i t a b l e   f o r   g e n e r a l  f i l l  and b a c k f i l l .  Haul 
d i s t a n c e s   t o   t h e  right of way are up t o  2 miles. 

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 Mackenzie Highway 
3 0 Test Pit Location 

Airphoto No. A22935431 Latitude: 69" 31' 
Approximute Scale:  1" = 3050' Longitude : 130" 53' 
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I 
DEPOSIT 1060-B4 

PHYSICAL SETTING 

Deposit: 1060-B4 i s  a combination of remnants  of  an  eroded kame t e r r a c e ,  

an outwash  plain  and a f l u v i a l  terrace. It extends  from 1 mile no r th  of 

t h e  Thunder River and  Mackenzie  River  confluence i n  a n o r t h e r l y   d i r e c t i o n  

along  the  western  edge of t h e  Thunder River canyon, The proposed pi.pe- 

l i n e   r i g h t   o f  way c r o s s e s   t h e   c e n t r e  of t h e   d e p o s i t  a t  milepost  174 .  

This  depos i t   cor responds  t o  source numbers 1084 and p a r t  of 1089 i n  EBA 

DIAND Granular Materials Inventory Volume 111 (1974) r e p o r t .  

The southern   por t ion  of t h e   d e p o s i t   c o n s i s t s  of fragments of an  outwash 

p l a i n   w i t h  a f l a t  t o  gent ly   s lop ing   sur face .   Channels  have been  incised 

i n t o  the  outwash t o  depths  of 30 f e e t .  

The middle of t h e   d e p o s i t   c o n s i s t s  of f l u v i a l  terraces formed  during 

pos tg l ac i a l   excava t ion  of the  Thunder River va l l ey .   These   t e r r aces  

s t and  150 t o  200 feet a b o v e   t h e   r i v e r   v a l l e y  and 50 t o   1 0 0   f e e t  below 

t h e  level of the   up land ,  and are sepa ra t ed  by s t eep   s ca rps .   The i r  

u p p e r   s u r f a c e s   s l o p e   g e n t l y   t o   t h e  east .  Some g u l l i e s   h a v e  formed 

perpendicular  t o  t h e  v a l l e y ,   b u t  are p r e s e n t l y  inactive.  

The northern  segment   of   the   deposi t  is e i t h e r   a n   e s k e r ,  o r  more l i k e l y ,  

an eroded kame terrace t h a t   p a r a l l e l s   t h e  Thunder  River  canyon. It is 

de f ined  by a 300 f o o t   s c a r p  on t h e   r i v e r   s i d e  and a 50-foot   scarp  on  the 

upland  s ide.  

All p a r t s  of t h e   d e p o s i t  are moderately  to  w e l l  d r a i n e d   w i t h   n e g l i g i b l e  

overburden,  except  for some of the  abandoned  channels  where  peat  and 

s i l t  cover i s  t h i c k e r  and d ra inage  is poor. The a c t i v e   l a y e r  varies 

from 1 t o  8 f e e t  and i s  deepest  in w e l l  drained areas. General ly ,  

i c e   c o n t e n t  is l o w  al though a f e w  ice l e n s e s  were encountered i n  d r i l l  

ho le  1060-B4-A. 



A deep   gu l ly   s epa ra t e s   t he   sou the rn   pa r t  of the   depos i t   f rom  the   p ipe-  

l i n e   r i g h t  of way, 

BIOLOGICAL SETTING 

Vegetat ion a t  t h i s   e x t e n s i v e  s i t e  c o n s i s t s  of whi te   spruce ,   b lack   spruce ,  

paper  birch,   Labrador tea ,  l ichen,   and moss. I n   t h e   b e t t e r   d r a i n e d  

areas, sp ruce   r each   he igh t s  of 50 f e e t  o r  more wh i l e   s tun ted   sp ruce ,  

shrubs,   and  sedges are  more p r e v a l e n t   i n   i m p e r f e c t l y  t o  poor ly   d ra ined  

areas. Banks of t h e  Thunder River va l l ey   p rov ide  good denn ing   hab i t a t  

for   bear   and   o ther   denning   spec ies .  The gene ra l  area is used by ca r ibou ,  

marten,  lynx, fox, snowshoe hare  and wolf .  Year-round h a b i t a t  is a v a i l a b l e  

f o r  moose. Several   well-used game trails c r o s s   t h e  si te.  Bear, snowshoe 

h a r e ,   a n d   r e d   s q u i r r e l   s i g n  were observed   dur ing   the  1975 survey. 

Nearby  lakes  and streams p r o v i d e   s u i t a b l e   h a b i t a t   f o r   a q u a t i c   f u r b e a r e r s  

and  waterfowl.  Waterfowl are most  numerous  during  the  April t o  May 

per iod  when they  congregate  on  the  Mackenzie River. No r a p t o r   s i g n  w a s  

observed i n   t h e  area a l t h o u g h   p o t e n t i a l   h a b i t a t  is  avai lable .   Grouse 

and  ptarmigan are common i n  t h e  area. The Thunder River suppor t s  

popula t ions  of gray l ing ,   l ake   t rou t ,   round  whi te f i sh ,   b road   whi te f i sh ,  

pond smelt, p ike  and  longnose suckers. 

MATERIAL 

The material i n  t h i s   d e p o s i t  is m a i n l y   f i n e  t o  medium sand  with  varying 

s i l t  content .   Occasional   thin,   poorly  graded  gravel   beds are s c a t t e r e d  

th roughou t   t he   s ec t ion .  

VOLUME 

I n  t h e   s o u t h e r n   s e c t i o n   o f   t h e   d e p o s i t   t h e   d r i l l   h o l e   l o g  shows 20 f e e t  

of sand  without excess ice  and a f u r t h e r  5 f e e t  of icy   sand   before  

encounter ing s i l t  and  clay.  A conse rva t ive  volume estimate of 4,300,000 

cubic  yards is based  on a depth  of  15 f e e t  and area of 300 acres. 
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Granular material i n   t h e  two n o r t h e r n   p a r t s  of t h e   d e p o s i t  i s  probably 

i n  excess  of 50 f e e t   t h i c k .  A very conserva t lve   depth   o f  20 f e e t  and 

area of 300 acres g ives  a t o t a l   e s t i m a t e d  volume  of 8,700,000 cubic  

yards .  

The  combined  volume of t h e  whole  deposi t  i s  conse rva t ive ly   e s t ima ted  a t  

13,000,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit  1060-B4 i s  a source of f a i r   q u a l i t y   g r a n u l a r  materials. Loca t ion  

of areas t o  be   explo i ted  w i l l  be   d ic ta ted   by   haul   d i s tances ,   overburden  

t h i c k n e s s e s ,   i n s i t u  material q u a l i t y ,  material requirements,   and  any 

r e q u i r e d   p r o t e c t i o n  of the  Thunder River valley  environment.  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t  t o  f u r t h e r   f i e l d   i n v e s t i -  

g a t i o n ,  Development  and ope ra t ion  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

t h e  year 

Access to t h e  d e p o s i t  with  equipment may be  achieved  by  barge  to   Thunder  

River, and overland via  t h e   p i p e l i n e   r i g h t  of way,  from t h e r e  t o  t h e  

d e p o s i t .  In order   to   minimize  environmental   damage,  snow roads  would  be 

b u i l t  t o  t r a n s p o r t  the borrow material from t h e   d e p o s i t   t o   h a u l   p o i n t s  

o n   t h e   r i g h t  of way. 

Tree and   vege ta t ive   cover  will have   t o  be removed  and harves ted  o r  

d i sposed  of in   accordance   wi th   l and   use   regula t ions .   Overburden  i s  

n e g l i g i b l e ,   t h e r e f o r e  l i t t l e  o r  no s t r i p p i n g  will be   requi red .  

Development of t h i s   d e p o s i t  would  involve  excavating  borrow material 

evenly from t h e   h i g h e r ,  w e l l  d r a ined  areas t o  a g r a d e   t h a t  would  main- 

t a i n  good d ra inage   ove r   t he  area. Open face   p i t   deve lopment   could   be  
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established on the  steep  slopes  within  the  deposit.  Either  type of 

development  could  be  accomplished  by  conventional  earthmoving  techniques 

since  drainage is generally  good  and  ice  content  low.  Excavations  will 

be  kept  away  from  lakes  and  the  Thunder  River  to  prevent  siltation. 

Granular  material  from  this  deposit  may be used  for  general  fill  and 

backfill in pipeline  construction.  The  excavated  material  may  have  to 

be stockpiled,  thawed,  and  drained  before  it  is  used. 

Equipment  required for development  would  be  dozers,  rippers,  end-dump 

trucks and front-end  loaders. 

A progressive  rehabilitation  plan will be  developed  for  each  deposit. 

This plan  will  have  the  objective  of  restoring  disturbed  areas  to  be 

cornpatable with  their  surroundings,  and w i l l  outline  the  sequence of 

rehabilitation  procedures  to  be  used  at  each  stage of development  and  at 

the  abandonment of the  site.  This  may  include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil  and  overburden;  installation of physical  erosion c o n t r o l  structures 

and  material;  seeding  and  mulching;  and  the  planting of trees and shrubs. 

- 378 - 



- 
6L

E:
 -

 

3-
09

01
 - 

O
IL

 G
R

O
U

P 
SY

M
EO

I 

01
1 

G
R

A
P

H
IC

 L
O

G
 

IC
E 

G
R

A
P

H
IC

 1
0
6
 

N
R

C
  IC

E
 

TY
PE

 
"
 

V
IS

U
A

L 
IC

E
 

%
 

O
b

 
0
 

b
 

SA
M

PL
E 

TY
PE

 &
 

N
o 

jA
M

P
LE

 C
O

N
O

lT
lO

F 

C
O

R
E

 R
U

N
 &

 
%

 R
E

C
O

V
E

R
Y

 

CO
RE

 C
O

N
D

IT
IO

N
 

D
E

P
TH

 
(F

T.
) 

w
 5 rn
 

"
I 

=
.

 
-4

 
ul
 



- 
08
E 

- 
,
 
I
'
,
 

10
H

 IS
31
 

i 

c.
 

m
 

m
 

N
 

N
 

*
 

N
 

N
 

N
 

- m 
D

EP
TH

 
[F

T.
) 

1
 

L
 

"
 

"
 

(h
 

L
 

C
I 

m
 

- n
 

I
 

m
 

+ R
 

7
 

. ..
 .. .

. 
IC

E 
G

R
A

PH
IC

 L
O

C 

5 
L
 

ca
 
4
 

v
l 

1
 SA

M
PL

E 
TY

PE
 6

 N
c 

SA
M

PL
E 

C
O

N
D

lT
lO

l 

C
O

R
E 

R
U

N
 &

 
%

 R
EC

O
VE

R
Y 

CO
RE

 C
O

N
D

IT
IO

N
 

w
 

0
 

N
 - 

I
 

I 
1

1
 1

1
 1

 
I 

D
EP

TH
 (

FT
.) 

I
1

 I
1

 I
 

1 

E 
3
 

*
 

a -. 
" E c
 - 

- 
-. t= 

a
 

c
 

9
 

- 
m

 
z 

=
 

b
 

c
 

a
 
z
 

%
 

l
-

 
x
 

I 



. 

.. 

I 

w 
03 
P 

I 

TEST HOLE LOG 

DESCRIPTION 

3GGED BY: 6 . m . ~  FACILITY 

:HKD D. Y. LAT. 8 LONG 6 7 O 3 2 ' 3 2 " 1 ,  130?10'13"W 

IRWN. B Y :  A.M. AIRPHOTO NO. : A 22835-81 

:ti KD : 0.0. RIG : HELI-OR1LL 
METHOD 1 A I R  

LABORATORY TEST DATA 
A D r y  density (pcf )  0 Water contenp Yo 

Plastic limit - Liquid limit 
OTHfR 

TEST DATA 
0 60 80 100 120 140A 
I 20 40 60 80 1000 

I t 

RfMARKS 

4%" l a l m a c  b i t  

d r i l l  c h a t t e r  15:35 

TEST H O E  No. 

SHEET 1 OF 3 
PC-P.SK: m 



- 
Z8
E 

- 
IO

H
 IS

31
 

Y
 

h
. 

0
 

m
 

D
EP

TH
 

(F
T.

) 
H
 

h
. 

- 
&

 

1
 

a 
ro

ll 
G

R
O

U
P 

S
Y

M
K

 

;O
IL

 G
R

A
PH

IC
 L

O
C 

I 

E U
 =
 

m a
 

r a e 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 

....
....

....
....

....
....

....
....

....
....

....
....

....
.. 

.*
 ..
..

..
..

..
..

..
..

..
..

..
..

..
..

 
..

..
..

..
..

..
..

..
..

..
..

..
..

..
 
Y

 

a
 - "

 - IC
E 

G
R

A
P

H
IC

 L
O

G
 

..
..

..
..

..
. 

..
..

..
..

..
. 

..
..

..
..

..
. 

..
..

..
..

..
 

...
...

...
...

 
..

..
..

..
..

. 
..

..
..

..
..

. 
N

R
C

 I
C

E 
TY

PE
 

VI
SU

A
L  IC

E 
%

 
o
g
 

b
 

AM
PL

E  T
YP

E 
B 

N
o,

 

#A
M

PL
E 

C
O

N
D

lT
lO

h
 

C
O

R
E 

R
U

N
 C

L 
%

 R
EC

O
VE

R
Y 

CO
RE

 C
O

N
D

IT
IO

N
 

D
E

P
TH

 
(F

T.
) 



- 
E8

E 
- 

a-
PE

-0
91

 D
l 

D
EP

TH
 

( F
T.

) 

iO
lt

 G
R

O
U

P
 S

YM
BO

 

50
11

 G
R

A
PH

IC
 L

O
G

 

IC
E

 G
R

A
P

H
IC

 L
O

G
 

N
R

C
 I

C
E

 
TY

PE
 

I 
%

 

V
IS

U
A

L  IC
E

 
%

 
O

P
 

0
 

b
 

0
0
 

S
G

 
O

B
 -4
 

SA
M

PL
E 

TY
PE

 &
 N

o
. 

iA
M

PL
E 

C
O

N
D

IT
IO

N
 

C
O

R
E 

R
U

N
 

&
 

4:
 R

E
C

O
V

E
R

Y
 -
 

C
O

R
E 

C
O

N
D

IT
IO

N
 

V
I 2

=
 

rn
 

Y
 

+
 

u
l 

W
 

rn
 z x v

) 

w
 

c
 

0
 

0
1
 
0
 



I 

'N
 0 3d

A
l 3ldW

b 

4
 
4
 

%
 

331 1V
flS

lh
 

3dh
l 3

3
 3

1
N

 

01 
S

IH
dV

U
3 3

3
 

I 

)1 3IH
dV

U
O

 110s 

W
AS d

fIO
U

9 110s 

TEST HO
L 

- 384 - 
60-84- 1 



- 
58

E
 -

 

N
'
[
 

'N
 

D
EP

TH
 

(F
T.

) 

31
L 

G
R

O
U

P 
SY

M
BO

 

01
1 

G
R

A
P

H
IC

 L
O

C
 

I I I - 
"
m

 

m
 -.. n
 

D
 

(% 
x ln 2 11 2

 
0
 

z 

IC
E 

G
R

A
P

H
IC

 L
OG

 

N
R

C
 I

CE
  TY

PE
 

VI
SU

AL
 I

C
E

 
%

 
O

P
 

0
 

b
 

W
 

U
 

Ln
 

4
 

"-
 

.. 

A
M

PL
E 

TY
PE

 &
 N

o 

A
M

PL
E 

C
O

N
D

lT
lO

F 

C
O

R
E 

R
U

N
 &

 
%

 R
EC

O
VE

R
Y 

C
O

R
E 

C
O

N
D

IT
IO

N
 

D
EP

TH
 

(F
T.

) 
1

1
1

 1
1

 1
 

1 
I 

I
I

 I
l

l
 I 

m
 

4
 

Y 
- 

0
 - m
 

P
 

g
o

 
W

 



N
O

IlIC
IN

O
3 3

1
0

3
 

A
M

3A
O

331 'A
 

0 
N

fl1
 3103 

IO
lllC

lN
03 3ld

W
V

 

'N
 

0
 3dA

l 31dW
VI 

4
 

"
n
a
. 

a/* 
331 1V

nS
lh 

3d
A

l 331 3
1
N

 

. . . . . . . . . . . . 

y
.. 

I
 

c
1
 

3
1
 31H

d
W

3 110s 

TEST HOL 

- 386 - 



- 
L8

E
 -

 

P
-i

 

31
1 

G
R

O
U

P
  S

Y
M

B
O

 

01
1 

G
R

A
PH

IC
 L

O
G

 

11
1 

IC
E 

G
R

A
P

H
IC

 L
O

< 

N
R

C
 I

C
E 

TY
PE

 
VI

SU
A

L 
IC

E
 

%
 

3
P

 
0
 

c
 

W
 

I 

AM
PL

E  T
YP

E 
&

 
Nt

 
L

; 
4
 

I 
I 

I 
I 

AM
PL

E 
C

O
N

D
IT

IO
 

C
O

R
E

  R
U

N
 

& 
%

 R
EC

O
VE

R
Y 

C
O

R
E 

C
O

N
D

lT
lO

P
 

- a X 

D
EP

TH
 [

 FT
.) 



- 
88

E
 -

 

D
EP

TH
 

(F
T.

) 

50
11

 G
R

O
U

P 
S

Y
M

 

SO
IL

 G
R

A
P

H
IC

 L
C 

x V
I 2 i 0 z W
 

IC
E 

G
R

A
PH

IC
 L

O
 

N
R

C
 I

C
E 

TY
PE

 
VI

SU
A

L 
IC

E
 

%
 

o
e
 

0
 

1 

- rn U Ln 

W
PL

E 
TY

PE
 &

 N
a

 

A
P

LE
 C

O
N

D
lfl

O
P

 

0
 
z
 in
 z
 

?
 

I 



SIEVE ANALYSIS REPORT 

4MPLE N75-1060-B4-1 DEPTH 

ATE SAMPLED.-_AUgUSt 2 4 ,  1975 SAMPLED BY 

0 .5 -4 .5  R.M.HARDY REPORT NUMBER 
44 
_" 

GRAVEL S I Z E S  F I N E S  

0% 
COARSE I F I N E  MEDIUM I F I N E  

-SIZE I PASSING 1 SIEVE PERCENT 

"-4 -+ 

;AMPLE- N7 5-1060-B4-3 DEPTH 1 - 5-2.,." .- R.M.HARDY  REPORT  NUMBER 
NESCL  ATE SAMPLED.. A u ~ u s t  22, 1975  SAMPLED BY I_--_ . .~ 

1 6  

GRAVEL S I Z E S  5 A N D  S I Z E S  
F I N E S  S I E V E  1 PERCENT 

0 O/O 24 '/o 16% 
COARSE I FINE COARSE MEDIUM I FINE 

100 

9 0  

0 80 
Z - 
v) 
v, 70 

Q, 
+ 40 

:: ' 5 0  

Lu 
a 4 0  

30 

2 0  

10 

0 - 1 
-S IZE I PASSING 

COMMENTS OVERSIZE (>3")  0 .0  9 
I 1 DEPOSIT No. 1 

R.M.HARDV & ASSOCIATES LTD. N75-1060-B4 
CONSULTING  ENGINEERING b TESTING t*,.rr..**, ",.4,.% 

"""*, L.-,.l.. PAGE 
389 



SIEVE ANALYSIS R E P O R T  
I '  

SAMPLE N75-1060-B4-3 DEPfHp-2.0-4.0 R.M.HARDY  REPORT  NUMBER 

15 DATE SAMPLED Augest 22, 1975 SAMPLED BY NESCL 
, "' ~- -~ 

GRAVEL S I Z E S   S A N D  S I Z E S  F I N E S  S IEVE PERCENT 
1 % 8 '/o Y / o  49 % 27  Y o  6 '/o 

SIZE PASSING 

C O A R S E  I F I N E  COARSE MEDIUM FINE 

i 
- 

No 100 1 7 . 4  
-NO. 200 1-5 7- 

.~ 

COMMENTS OVERSIZE ( > 3 " )  = 0.0 v 0  

'AMPLE -~ N75-1060-B4-4 DEPTH2.&3-:0-.. .- R.M.HARDY REPORT  NUMBER 

)ATE SAMPLED -- SAMPLED BY August 2 2 ,  1975 NESCL " - 2 1  .- . . 

G R A V E L   S I Z E S   S A N D   S I Z E S  F I N E S  S I E V E  PERCENT 

8 O/O 22 a/Q 1 2  '10 4 3  O/O 9 O/O 6 '/o 
SIZE PASSING 

C O A R S E  I FINE COARSC 1 MEDIUM I F I N E  

IMMENTS OVERSIZE (>3"1 = 0.0 

DEPOSIT No. 

R.M.HARDY dl ASSOCIATES LTD. 
CONSULTING ENGINEERING & TESTING N75-1060-B4 

I*,,.r.r.n, *m<"mc., 

<*a"*, L,".,,., PAGE 
I 1 390 



I 
SIEVE ANALYSIS R E P O R T  

I 

SAMPLE N75-1060-B4-4 DEPTH 3 * 0-6 - 0 " R.M.HARDY REPORT  NUMBER 

DATE  SAMPLED August 22, l g 7 5  SAMPLED BY - NESCL 20. "" 

G R A V E L  SIZES 1 S A N D  S I Z E S  F I N E S  

4 % I  1 9  %I 12%1 40 o/ol 20 O/O 5% - 
I I I 1 t 

1 C O A R S E  FINE 1 COARSE I MEDIUM I F I N E  1 SIZE I PASSING 1 SIEVE PERCENT 

.. 
2 " 

COMMENTS OVERSIZE ( > 3 " )  0.0 '/.I 
SAMPLE N75-1060-B4-5 DEPTH-.- 0.7-5.9,- R.M.HARDY REPORT  NUMBER 

.J;*E-..F.i; 1 SIEVE PERCENT 

COMMENTS OVERSIZE ( > 3 " )  = 0.0 % 

DEPOSIT No. 

R.M.HARDY & ASSOCIATES LTD. N75-1060-B4 
C O N S U L T I N G  ENGINEERING & TESTING 

L*,4*....., " < . . l . .  

<"*av L.3,... PAGE 
391 



SUMMARY OF LABORATORY T E S T  DATA 
FOR 

S U I T A B I L I T Y  OF AGGREGATES IN C O N C R E T E  

SAMPLE No. N75-1060-~4-5  DATE SAMPLED : August 23, 1975 SAMPLED BY : NESCL 
DEPTH ( F T . )  0 - 7 - 5 . 4  DATE TESTED : January, 1976  TESTED BY : RMHA 

SOUNDNESS OF A G G R E G A T E  
SULPHATE  TEST 

ORGANIC IMPURITIES 
TEST 

COARSE AGGREGATE : LOSS = 3 - 9 1  '10 
FINE AGGREGATE : LOSS = 6 .48 '/e 

NUMBER : 2  

COAL REMOVED : Nil t I 1 0 s  A N G E L E S   A B R A S I O N  T E S T  

P E R C E N T  LOSS = 17 .9  

COAL & ROOTLETS 
REMOVED : Nil 

COAL CONTENT : Nil 
SIGNIFICANCE : 

I I  

SUMMARY OF ROCK TYPES, COARSE  AGGREGATE.  (PETROGRAPHIC  ANALYSIS) 

ROCK T Y P E  CLASSIFICATIONS 
TOTAL 

WEIGHTED 
COMPONENT % 

. . . . . . . . " . " 

Strong t o  very strong, Very good 

1 Sandstone I 
~ Siltstone I Medium strong, Good 
I 
Limestone I 

1::: 
2.15 

I I 

Chert I I 0.4  

Potentially reactive, Fair 1.2 

"I 

Soft, Friable, Poor 0.35 

32.0 

I I 

COMMENTS : Majority of rock types present in  sample are fresh  and sound, strong 
to very s t rong ,  wi th  no tendency t o  s p l i t  o r  to flake. Alkali  Aggregate Reaction 
(ASTM C227-71 & CSA A23.2.24 expansion after 3 months = 0.031%; 6 months 0.04% 
(satisfactory). 

I I I 

DE POS I T No. 
R.M.HARDV & ASSOCIATES LTP. 
C O N S U L T I N G  E N G I N E E R I N G  1L TESTING 

N75-1060-BS 
LM.M.r,n, h.".. 

r---, b". 

1 
1 
II 

S 
I 
I 

t 
I 
8 





Physical  Setting: Deposit  1060-B5 c o n s i s t s  of a number of kames loca ted  
1 .5  miles east of the Thunder River mouth and 2 miles 
south  of t h e   r i g h t  of way at milepos t  177 .  

Material : SAND - poor ly  graded, s i l t y ,  and some fine g r a v e l .  

Volume : 1,000,000 cubic yards. 

Assessment: Deposit  1060-B5 i s  a source  of f a i r   q u a l i t y  granular 
material s u i t a b l e   f o r   g e n e r a l   f i l l  a n d   b a c k f i l l .  Access 
t o  t h e   r i g h t  of way i s  f a i r l y  good but  a g u l l y  would 
have t o  be  s k i r t e d .  

LEGEND c> Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location MP335 
Mockenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A22935-80 

Approximate Scale:  I" = 3100' 

- 393 - 

Latitude: 6 7 "  31' 
Longitude : 1300 50' 
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DEPOSIT 1060-B5 

PHYSICAL SETTING 

T h i s   d e p o s i t   c o n s i s t s  of a number of kames loca ted   1 .5  miles east of t h e  

mouth of Thunder River, near t h e  s i t e  of an  existing a i r s t r i p .  It i s  

2 miles sou th  of mi lepos t  1 7 7  on   t he   p re sen t   p ipe l ine   a l ignmen t .  A 

p r o p o s e d   a i r s t r i p  l ies  d i r e c t l y  on t h e   l a r g e r   p a r t  of the  deposi t   and a 

proposed  compressor   s ta t ion i s  2 miles away. This   depos i t   cor responds  

t o  source  number 1085 i n  EBA DIAND Granular  Materials Inventory  Volume 

111 (1974)  report .  

The i r r egu la r ly   shaped   f l a t - topped  kames s t and  5 t o  10 f e e t  above  the 

s u r r o u n d i n g   t e r r a i n .  Most o f   t h e i r   s u r f a c e s   h a v e   t h i n   c o v e r s   o f   p e a t  

and f ine gra ined  material b u t   l o c a l l y  it: may t h i cken  t o  5 f e e t .  The 

kames s t a n d   s l i g h t l y   a b o v e   t h e   s u r r o u n d i n g   t e r r a i n ,   a n d   t h e r e f o r e  are 

well t o   modera t e ly  well drained.   Drainage i n  t h e   i n t e r v e n i n g  areas i s  

poorer .  The act ive l a y e r  varies from 2 t o  7 fee t   depending  on t h e   d e p t h  

of overburden.  Granular material i n   t h i s   d e p o s i t   h a s  low ice con ten t s .  

BIOLOGICAL SETTING 

The v e g e t a t i o n   i n   t h i s  area i s  composed of b l ack   sp ruce ,  white spruce ,  

and   paper   b i rch ,   wi th   an   unders tory  of a lder ,   wi l low,   Labrador  tea, soap- 

be r ry ,  rose, d i l l b e r r y ,   l i c h e n s   a n d   g r a s s e s .  The g e n e r a l  area provides  

h a b i t a t   f o r   c a r i b o u ,  moose, marten, lynx,   fox,  wolf, and  b lack   bear .  

Caribou, moose and b e a r   s i g n  were o b s e r v e d   i n   t h e  area dur ing   t he   1975  

survey.  The area provides  good denn ing   po ten t i a l   fo r   bea r   and   o the r   denn ing  

species .   Waterbodies   in   the area p r o v i d e   s u i t a b l e   h a b i t a t  f o r  a q u a t i c  

f u r b e a r e r s   i n c l u d i n g  muskrat, mink  and  beaver.  Marten  tracks were a l s o  

observed i n  t h e  area i n  1975. Waterfowl are most  numerous  during  the 

A p r i l   t o  May mig ra t ion   pe r iod  when t h e y   u t i l i z e  open-water  leads  on the, 

Mackenzie River. Ptarmigan  and fa lcons  have  been  reported  f rom  the area. 

The  Thunder River suppor ts   popula t ions  of grayling, lake t rou t ,   round 
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whi te f i sh ,   b road   wh i t e f i sh ,  pond smelts, p ike  and long-nosed suckers .  

Other small ponds and l a k e s   i n   t h e   v i c i n i t y  of t h e  s i t e  do  not  appear 

t o  s u p p o r t   f i s h   p o p u l a t i o n s .  

MATERIAL 

NESCL d r i l l   h o l e  and test pit :  l ogs  and t h e  DLAND r e p o r t  shows t h i s  

depos i t  is main ly   poor ly   g raded ,   s i l ty   sand  with some f ine,   rounded 

grave l .  The g ranu la r  material i s  unde r l a in  a t  sha l low  depths  by f i n e  

g ra ined   s ed imen t s .   Seve ra l   d r i l l   ho le s   encoun te red   on ly  fine gra ined  

material. 

The total   es t imated  volume,   based on an  area of 260 acres and a 4 f o o t  

depth  i s  1,000,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit 1060-B5 i s  a source  of f a i r   q u a l i t y   g r a n u l a r  materials. Locat ion 

of areas t o   b e   e x p l o i t e d  would be d i c t a t e d  by haul   d i s tances ,   overburden  

th i cknesses ,  insitu material q u a l i t y ,  and material requirements .  

Granular material from t h i s   d e p o s i t  may be  used f o r  gene ra l  f i l l  and 

b a c k f i l l  i n  pipel ine  cons t ruc t ion .  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize bio logica l ,   envi ronmenta l   and   soc io-  

economic  impacts f i n a l   l o c a t i o n s  of all f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  be   sub jec t  t o  f u r t h e r   f i e l d   i n v e s t i -  

g a t i o n ,  Development  and ope ra t ion  of borrow  sources may be scheduled 

and a c t i v i t y   r e s t r i c t e d  t o  des igna ted  areas dur ing  c e r t a i n   p e r i o d s  of 

t h e   y e a r .  

Access t o  the   depos i t   wi th   equipment  may be  achieved by barge  t o  Thunder 

River and  overland  f rom  there   to   the deposit, a d i s t a n c e  of 1 . 5  miles. 
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This  route  crosses  very  hilly  terrain.  Access to the  pipeline  right  of 

way from  the  deposit  involves  skirting  a  gully  to  avoid  initiating 

bimodal  flows. In order to minimize  environmental damage, snow roads 

would  be  built t o  transport  the  borrow  material from the  deposit  to  haul 

points on the  right  of  way, a distance of at  least 1 mile. 

Tree and vegetative  cover  would  have  to  be  removed  and  harvested o r  

disposed of in  accordance  with  land  use  regulations.  The  peat  cover  and 

overburden  would  then  be  stripped  from  the  area to be  excavated,  and 

stockpiled  around  the edge of the  site. 

Development of this  deposit  would  involve  excavating  borrow  material 

evenly  from  the  higher, well drained  areas.  Excavations  would  be  kept 

away from nearby lakes to protect  them  from  siltation. 

Development  could  be  accomplished  by  using  conventional  earthmoving 

techniques  as  ice  contents  are  low.  The  excavated  material may have  to 

be  stockpiled,  thawed, and drained  before  it is used. 

Equipment  required f a r  development  would  be  dozers,  rippers,  end-dump 

trucks  and  front-end  loaders. 

A progressive  rehabilitation  plan w i l l  be  developed for each  deposit. 

This  plan w i l l  have  the  objective of restoring  disturbed  areas  to  be 

compatable  with  their  surroundings,  and  will  outline  the  sequence of 

rehabilitation  procedures t o  be used  at  each  stage of development  and  at 

the  abandonment of the  site. T h i s  may include  procedures  such as: 

selective  grading  and  shaping;  selective  stripping  and  replacing of top 

soil and  overburden;  installation of physical  erosion  control  structures 

and  material;  seeding  and  mulching;  and  the  planting of trees  and  shrubs. 
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LABORATORY TEST  DATA 
> 
+ UI A D r y  density (pcfl 0 Water content % 
uuv 
3 ~ Plastic limif I-i Liquid limif 

$ 2 40 60 Bo 100 120 140. 
Q 

5 0  20 40 60 80 100 0 

OTHER 
TEST  DATA 



N
O

lllaN
03 3N

03 

IO
lllaN

O
3 3ldW

V
S 

'N
 

0
. 3dhl 31dW

VS 

............ 
............ 
........... 
........ 
............... 
............ 
........... 
"..' 

c
 

LL 
P

 

Y c 
r
y

 

P
 
"
 

c
-

 
"
 

.- 
," 

*
 

m
 

N
 

N
 

- N 
TEST H

O
 

" 
., 

>
. 

- 399 - 

c
 

N
 

c
 



11 
lIH

d
V

U
3

 110s 

d
 

&
 

I
 Y
 

t
 

m
 

m
 

N
 

f
 

m
 

an 
b 

z
 

L 

L
 

r-. 

u 3 
1 

2 
i 

40. 
N71 



IO
lllo

N
0
3
 3LIos 

A
Y

3h033Y
 'h 

'2 
N

fll 31103 

3111aN
03 31dW

VS 

i 1 

N 
'0 3

d
A

l 3ldV
W

S 

-,:,::::: 
............... 

..... :.... 
...................... 
..................... 
...................... 
........................................... 

................. 
.................. 
.................. 
................. 
................. 
.................. 
.................. 

Y
I
 

......... 
.......... 
.......... 
......... 
......... 
.......... 
.......... 

Y
 

5
 

m
 

Y
l 

M
 

I
 

m
 

a
 

0
 

c
 

- .- Lo 

L
 

=
 

u
 

P
 

"
 

a
 

0
 

c
 

.- 
- ". 

I 
PI 

c
 

-I 
z 

C
 

~
. 

)0
1
 I)IH

dV
U

3 NO! 

io-85-C
 



- 
20

9 
- 

I 
3
 

I I 
U

I 

d
 
I
 

a
 

L
 in
 z
 

?
 

9
 

- 
I ...

...
...

...
...

...
...

 
...

...
...

...
...

...
.. 

..
..

..
..

..
..

..
..

..
..

. 
..

..
..

..
..

..
..

..
..

..
 

..
..

..
..

..
..

..
..

..
..

 
...

...
...

...
...

...
.. 

..
..

..
..

..
..

..
..

..
..

 

DE
PT

H 
(F

T.
) 

50
11

 G
R

O
U

P 
SY

M
 

SO
IL

 G
R

A
P

H
IC

 L
I 

IC
E 

G
R

A
PH

IC
 L

C 

N
R

C
 I
CE
 

TY
P

E
 

VI
SU

A
L 

IC
E

 
%

 
O
S
 

b
 

W
PL

E 
TY

PE
 L

 N
a 

tM
PL

E 
C

O
N

D
IT

IO
1 

C
O

R
E 

R
U

N
 L
 

%
 R

EC
O

VE
R

Y 

O
RE

 C
O

N
D

IT
IO

N
 

D
E

P
TH

 (
FT

.) 



TEST HOLE LOG 

1- 
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c- 
0 
W 

I 

DESCRIPTION 

d o  : s s  

i g ;  2 u ,  a TEST DATA 5 

(3 9 LABORATORY TEST DATA I 
I 

: z g  u >  6 LU A D r y  denslty (pcf )  0 Wofer content % 
- 0  3 z  a u g  

n o  u 2 5 0  20 40 60 80 1000 

OTHER LLl 

Plastic limit 1-1 Liquid limit 
n 

1 
Ly 2 40 60 60 100 120 140A 

2 n 
L 

C L A Y - s i l t y ,   t r a c e   f i n e  sand, 101 

d e c r e a s i n g   p l a s t i c i t y ,   i n c r e a s i n g  
sand, f ine t o  COii ISB 

l e s s  i c e   r i s i b l e  i n  
t h e   c u t t i n g  re turn  

t r a c e  sand 

N75-1060-B5-0 
<.LG... I l .L .7.  

LK.I”I I . ,  r l l l  

1e:zo Xa laac  b i t  
C h n g e   t o  a“ i n s e r t  b l  

-I Poss ib ly  Vs i c e  

i 
2 8  1 TEST HOLE No. 

10:45 
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TEST HOLE LOG 

DESCRIPTION 

Bnttom  of p i t  

Ori l  lhole i n d i c a t e s  sand Stratum t o  
ahout  I ' ,  then i n t o   s i l t  

LABORATORY TEST  DATA 
> 
I- Lu A D r y  density ( pcf) 0 W o k r  conten? Y* 

I!, 
OTHER , u  Plostic limit 1-1 Liquid limit 

U TEST DATA 
2 4 0  80 100 120 140 A . 

2 5 0  20 40 60 80 1000 

I TEST HOlf No. 



I 

SIEVE ANALYSIS REPORT 

DATE  SAMPLED August 23' '975 SAMPtED BY I 

NESCL 7 2  . 

I G R A V E L  S I Z E S  1 S A N D  S I Z E S  F I N E S  

30 %I 12%l 18 % 1 18  O/O 1 2 %  - 
I C O A R S E  

I 

I F INL 1 COARSE 1 MEDIUM I F I N E  

SIZE I PERCENT PASSING 

. -. . . . .  " .... t 

SAMPLE N75-1060-B5-1 DEPTH 2.0-3.0 ..... R.M.HARDY  REPORT  NUMBER 

c SIZE I PASSING I S I E V E  PERCENT 

. 

No. 100 
No. 200 

COMMENTS Moisture content of  2 .8% OVERSIZE ( > 3 " )  0.0  %I 
- 

DEPOSIT No. 

R.M.HARDY & ASSOCIATES LTD. 
N75-1060-B5 

C O N S U L T I N G  ENGINEERING b TESTING 
L*,,w.,<q, f..,,... 

""*, L ,-.I.. PAGE 
408 

I 1 I 

I 
I 



SIEVE ANALYSIS REPORT 

)AMPLE N75-1060-B5-2 DEPTH 1.0-5.0 R.M.HARDY  REPORT  NUMBER 

>ATE SAMPLED August 23,  1975 SAMPLED BY NESCL ."69 . 

I !  G R A V E L  S I Z E S  I S A N D  S I Z E S  F I N E S  , 

a 
I 

- 

:OMMENTS OVERSIZE ( > 3 " )  ' 0.0 ' l o ,  

SAMPLE- - DEPTH- R.M.HARDY  REPORT  NUMBER 

DATE SAMPLED  SAMPLED BY-.", "" ". . 

t i  G R A V E L  S I Z E S  I S A N D  S I Z E S  I FINES 

v o  I % I % I % I '/Q - 

No. 16 

No. 30 
No. 50 
No. I O 0  

~ -.. 

.~ - - 
No. 200 -- c .~ 

COMMENTS O/G 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-1060-B5 
CONSULTING ENGINEERING & TESTING r.-,w.,,m, .*..l'.. 

", L,-,.*d PAGE 
409 I 1 

. .  





Material : 

Volume : 

Assessment: 

DEPOSIT 1060-B6 

Physical  Setting: Deposit 1060-B6 consists of hummocky  morain  with  kames 
located 9 miles  north  of  Little  Chicago and 2 miles 
northeast of right of way  milepost  197. 

GRAVEL - segment  "a",  gravel  and  till. 
TILL - segments "b" and "c", till  with minor gravel. 

Segment ''a'' contains  an  estimated 5,000,000 cubic  yards of 
granular  material. 

Depos i t  1060-B6  is not: recommended f o r  development. 
Further  investigation  of  segment  "a"  should be done  before 
a final assessment  is  made. Access may be  difficult. 

LEGEND 
Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie Highway 

3 0 Test Pit Location 

Airphoto No. A22859-174 
Approximate  Scale: 1" = 3200' 

Latitude: 670 181 
Longitude: 130" 18' 

- 411 - 



DEPOSIT 1060-B6 

PHYSICAL SETTING 

T h i s   d e p o s i t   c o n s i s t s  of hummocky moraine  with  numerous kames l oca t ed  9 

miles north  of  L i t t l e  Chicago  and 2 miles n o r t h e a s t  of milepost  197  of 

t h e  proposed p i p e l i n e   r i g h t  of way. 

P a r t s  ''a" and "b" of t h i s   d e p o s i t  are m a i n l y   c l u s t e r s  of kames wi th  

i so l a t ed   mora in i c   h i l l s ,   whereas   pa r t  "c" appears  t o  be  mainly hummocky 

moraine. In s e c t i o n  "atr s t e e p   s i d e d   h i l l s  of 50 t o  150 f e e t   i n   h e i g h t  

are p r e s e n t .   R e l i e f   i n   t h e   o t h e r  two sections is  g e n e r a l l y  less than  50 

f e e t  . 

Overburden on most h i l l s  and r i d g e s  is neg l ig ib l e ,   a l t hough  it  may 

t h i c k e n   t o  2 or 3 f e e t  on gent le   nor th- fac ing  slopes,  and up t o  10 f e e t  

in   depress ions .   South- fac ing   s lopes ,  h i l l s  and r i d g e s  are a l l  well  t o  

moderately well d ra ined  and depres s ions  poorly d ra ined .  The a c t i v e  

l a y e r  varies between 5 and 10 f e e t  i n  t h e   b e t t e r   d r a i n e d  areas. Ice 

con ten t  of the g ranu la r  material is low,  although  icy zones may be 

p r e s e n t   i n   t h e   a b l a t i o n  till .  

There i s  a 350 f o o t  moderate t o  steep descent  from  the  bench on which 

t h e  deposits are s i t u a t e d  t o  t h e   l o w l a n d   t h a t   t h e   p i p e l i n e   c r o s s e s .  

BIOLOGICAL SETTING 

Vegetation on t h e   b e t t e r   d r a i n e d  areas of t h i s  s i te  c o n s i s t s  of spruce 

up to 40 f e e t   o r  more i n   h e i g h t ,   a s p e n ,  a l i gh t   sh rub   unde r s to ry  and 

ground  cover of h e r b s ,   l i c h e n ,  and mosses. The  more poor ly   d ra ined  

areas support   stunted  spruce,   shrubs,   and a ground  cover  of  moss  and 

l i chen .  The area provides  low t o   modera t e ly   p roduc t ive   hab i t a t   fo r  

marten,   snowshoe  hare,   red  squirrel ,  fox, lynx,   car ibou,   black  bear   and 

moose. Waterfowl are most numerous  during  the  Apri l  t o  May mig ra t ion  

period when t h e y   u t i l i z e  open-water  leads on t h e  Mackenzie  River. 



Raptors may nest i n  t h e  area but no o t h e r  important bird h a b i t a t  has 

been   i den t i f i ed .  No s u i t a b l e  fish h a b i t a t   o c c u r s   i n   t h e   v i c i n i t y  of t h e  

s i te ,  

MATERIAL 

Material i n  segment 'la'' c o n s i s t s  of e i t h e r  well graded ,   s i l ty ,   sub-  

rounded gravel, with  f requent   cobbles  o r  a b l a t i o n  till. Segment "b" was 

n o t   t e s t e d   b u t  i s  probably  gravel ,  sand and a b l a t i o n  till .  Ablat ion 

till wi th   in te rbedded   coarse   g rave l  was found i n  segment  ''cl'. 

VOLUME 

Material volumes were n o t   c a l c u l a t e d   f o r  segments "b" and "c" s i n c e   t h e  

material i s  of ve ry  poor q u a l i t y .  Segment ''arr c o n t a i n s  an est imated 

5,000,000 cubic  yards  based  on  an area of 400 a c r e s  and a 25 foot   th ick-  

ness (x for   topography) ,  - 1 

DEVELOPMENT AND REHABILITATION 

Since a l a r g e   p o r t i o n  of t h i s   d e p o s i t  consists of a b l a t i o n  t i l l ,  i t  i s  

no t  recommended f o r  development   unless   there  i s  i n s u f f i c i e n t  borrow i n  

nearby  sources t o  meet cons t ruc t ion   r equ i r emen t s .   Fu r the r   t e s t ing  of 

segment 'larr, t o  d e l i n e a t e  areas unde r l a in  by good q u a l i t y   g r a n u l a r  

material, should be  undertaken  i f   such material i s  r equ i r ed .  Access t o  

t h e   p i p e l i n e   r i g h t  of way i n v o l v e s   c r o s s i n g   h i l l y   t e r r a i n   w i t h   m o d e r a t e  

t o  s teep  s lopes  which  could a l s o  cause   d i f f i cu l t   p rob lems .  

- 414 - 
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TEST HOLE LOG 
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I ,  1 
~~ 

LABORATORY TEST DATA 

TI GATION 

11 REMARKS 

1 
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TEST HOLE LOG 

i .OGGED 

t o  343*‘, pockets  o f  sandstone 
t o  3 3 ” ,  carbon specks 

b t t m  o f  p i t  

J I 
1 

6 Y  J.ICI. ~ F A C ~ L I T Y  

LABORATORY TEST  DATA is 
1 Lu A D r y  density (pcf )  0 Water content % . u  
2 2  

Plastic  limit 1-1 Liquid  limit 
OTHER 

Q TEST  DATA 
2 40 60 Bo 1 0 0  120 140A 

20 40 60 80 1000 

I 



TEST HOLE LOG 

I 

E- 
N 
hr 

I 

I 
! 

! 
! 

1 

I 
I 

I 
I 

I u 

DESCRIPTION 

CLAY - s i 1  tg, t r a c e  sand, f i n e , l n r   p i a s t i 1  

CLbY - t r a c e   g r a v e l ,   t r a c e  sand, ml,  

1 . 0  orange nrom, dry 

nsdium p l a s t i  E, pebbl es  rourded, 
m a i n l y  f ine ,  accasional   to 2 " ,  
( t i I 1 - l i k e ) ,   g r e y .   s l i m t   m o t t l e d ,  
grey orsnge, carbonaceous  plant 
m a t e r i a l ,   r u s t   q o t s ,   f i n s   s a r d  

i ' ' -  d a p  
B o t t o m  o f   p i t  
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1 

S I E V E   A N A L Y S I S  REPORT I 
1 

SAMPLE N75-1060-B6-3 DEPTH 2.0-6.0 __. I R,M.HARDY REPORT  NUMBER, I 
SIEVE P E R C E N T  

SIZE I PASSING 1 - 

" No.. 44-4 
No. 0 44.4 

GRAVEL S I Z E S  S A N D  SIZES F I N E S  

l0/0 5 % 4 % 9 O/O 23 58 e/Q 

CbAf3t' 1 FINE ~ COARSE MEDIUM FINE 

SIEVE I PERCENT 1 SIZE PASSING 

v 4 ,  .. , . 98  : e  

- 96.8 
" 8  95.9 

No. 4 93.6" 
NO. a 91.3 

COMMENTS OVERSIZE (>3"1 = 0.0 %I 
DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. 
CONSULTING  ENGINEERING L TESTING N75-1060-B6 

t"...n* .I,..C.. ". L."... 



I 1 
SUMMARY OF LABORATORY TEST DATA I 

FOR 
SUITABILITY OF AGGREGATES IN CONCRETE 

SOUNDNESS OF AGGREGATE 
TEST SULPHATE TEST 
ORGANIC IMPURITIES 

COARSE AGGREGATE : LOSS = 10 * 51% 

FINE AGGREGATE : LOSS = 9.030/, 
NUMBER : 3  

COAL REMOVED : N i l  
1 

1 0 s  A N G E L E S  ABRASION T E S T  

PERCENT LOSS 

COAL & ROOTLETS 11 REMOVED : N i l  

COAl CONTENT : Nil 
25.4  '/e 

SIGNIFICANCE : 
I I  

SUMMARY OF ROCK TYPES, COARSE AGGREGATE. (PETROGRAPHIC ANALYSIS 

ROCK T Y P E  CLASSIFICATIONS 

Quartzite 

Granite 

Sands  tone 

Siltstone 

Limestone 

Chert 

Medium  strong, F a i r  

Flint 
Soft Sandstone Friable ,  Weak, Poor  

Clay Soft,  Deleterious 
Ironstone 

- 
Very strong, Good 

- Very strong 

- Potentially  reactive,  Fair 

I 

- 

- 

PN = 190 INTERPRETATION : Poor 

COMMENTS : Indication of unstable  aggregate, c a u t i o n  advised 

TOTAL 
WEIGHTED 

COMPONENT Y o  

2 1 . 4  

2.95  

6.15 

2.7 
11.55 

- 

0.1 
~ 

0 . 6  

0.7 

I. 45 
0 . 2  

4 7 . 8  

DE POS I T No. 
A.M.HARDY & ASSOCIATES LTD. 

N75-1060-B6 CONSULTING ENGINEERING & TESTING 
Lao#.....*, h.".. 

C".., Ld",.. 

PAGE 4 2 6  



I 
1 

' I  
I 

Physical Setting: Deposi t  1060-B7 c o n s i s t s  of coa le sc ing  kame deltas along 
t h e  crest of a broad   bedrock   r idge ,  loca ted  7 miles 
n o r t h  of L i t t l e  Chicago and 2.5 miles from t h e   r i g h t  of way. 

Ma teriai : GRAVEL - w e l l  g raded ,   rounded ,   wi th   var iab le  s i l t  and sand. 

Volume : 12,000,000 cubic   yards .  

Assessment: Depos i t  106O-B7 i s  a source  of  good t o   e x c e l l e n t  quality 
granu la r  material s u i t a b l e   f o r   g e n e r a l  fill, b a c k f i l l ,  
b u i l d i n g   p a d s  and   poss ib l e   conc re t e   and   a spha l t   agg rega te .  

I 3 0 Test  Pit Location 

Airphoto No. A22859-171, 172 
Approximate  Scale: 1" = 3000' 

- 427 - 

Latitude : 67"  1 6 '  

Longitude: 1300 061 





DEPOSIT 1060-B7 

PHYSICAL SETTING 

Deposit 1060-B7 is a m o r a i n e   r i d g e   c o n s i s t i n g   l a r g e l y  of coa le sc ing  kame 

d e l t a s   p o s i t i o n e d   a l o n g   t h e   c r e s t  of a broad  bedrock  r idge.  It is 

loca ted  7 miles north  of  Little Chicago  and is 2.5 miles n o r t h e a s t  of 

milepost  2 1 1  of the   p ipe l ine   a l ignment .   This   depos i t   cor responds  t o  

source number 1057 i n  EBA DIAND Granular Materials Inventory Volume I1 

(1974) r e p o r t .  

The moraine  r idge is rounded  with a crest 30 t o  100 feet a c r o s s  and has  

steep s i d e  slopes. It i s  g e n e r a l l y  free of overburden although t h e  

gent le   nor th- fac ing   s lopes  may have a peat cover of 1 o r  2 f e e t .  The 

s i t e  is w e l l  d r a ined   due   t o  i ts  form  and  topographic  posit ion,   and  has 

an act ive l a y e r   i n  excess of 20 f e e t ;   p o s s i b l y  the  ent i re  d e p o s i t  is 

free of permafrost .  

Access t o   t h e   p i p e l i n e   r i g h t  of way involves  a d r o p   i n   e l e v a t i o n  of 

800 f e e t .  I n  places the   descent  i s  marked  by c l i f f s ,   b u t   i n   o t h e r  areas 

"ramps" wi th  more  moderate  slopes are present .   These   s lopes  are covered 

by t i l l  and  colluvium. 

BIOLOGICAL SETTING 

Much of t h i s  s i t e  has  been  recently  burned  and i s  now covered  with a 

thick  growth of shrubs  and  young trees. On t h e  unburned s e c t i o n s  a 

dense  stand  of  spruce  and  aspen up t o  40 f e e t  i n  he igh t   occu r s ,   w i th  an 

understory of small shrubs and he rbs .  The area provides   moderate  t o  good 

h a b i t a t   f o r   m a r t e n ,  fox, and lynx. Caribou  and moose s ign  were observed 

a t  t h e  s i t e  dur ing   the  1975 survey.  Lakes, streams, and a s s o c i a t e d  areas 

provide  moderate t o  good h a b i t a t   f o r   a q u a t i c   f u r b e a r e r s ,   b l a c k   b e a r ,  

and moose. Grouse  and  ptarmigan are common i n   t h e  area. There is no 

r a p t o r ,   w a t e r f o w l ,   o r   f i s h   h a b i t a t   i n   t h e   i m m e d i a t e   v i c i n i t y  of t h e  si te.  

Waterfowl are  most  numerous in t h e  area d u r i n g   t h e  April-May mig ra t ion  

per iod when they  use  open-water  leads on the  Mackenzie River. 
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MATERIAL 

vo L W  

The maximum dep th   unde r   t he   r i dge  crests is probably 50 f e e t .  A t o t a l  

estimated  volume  based on an  average  depth of 25 f e e t  and  an area of 

550 acres i s  12,000,000  cubic  yards.  

DEVELOPMENT AND REHABILITATION 

Deposit  1060-B7 i s  a source  of good t o  e x c e l l e n t   q u a l i t y   g r a n u l a r  materials. 

Location of areas t o   b e   e x p l o i t e d  w i l l  be determined by fur ther   explo-  

r a t o r y   d r i l l i n g .   G r a n u l a r  material from t h i s   d e p o s i t  may he  used  for  

g e n e r a l   f i l l ,  backfill i n   p ipe l ine   cons t ruc t ion ,   bu i ld ing   pads ,   and  

poss ib ly   conc re t e  and asphal t   aggrega te .  The g r a v e l  w i l l  r e q u i r e  

f u r t h e r   t e s t i n g   p r i o r  t o  use i n  conc re t e .  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s  inc lud ing   roads ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of borrow  sources may be scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of, 

t he   yea r .  

Access to   t he   depos i t   w i th   equ ipmen t  may b e  achieved  by  barge t o  L i t t l e  

Chicago   and   over land   f rom  there   to   the   depos i t ,  a d i s t a n c e   i n   e x c e s s   o f  

5 miles. Access t o   t h e   p i p e l i n e   r i g h t  of way f rom  the   depos i t   involves  
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a descent  of 800 f e e t  over d r i f t   c o v e r e d   s l o p e s ,  No c l i f f s  need  be 

crossed.  Some seismic l i n e s   c o u l d   a l s o  be used f o r  access. I n  o r d e r  t o  

minimize environmental  damage, snow roads would be b u i l t   t o   t r a n s p o r t  

the  borrow material from t h e   d e p o s i t   t o   h a u l   p o i n t s  on t h e   r i g h t  of way, 

a d i s t a n c e  of a t  least 2 miles. 

Vegetat ive  cover  would  have t o   b e  removed from the   hau l   road   r i gh t   o f  

way and  excavation areas and  disposed of in accordance  with  land  use 

r egu la t ions .  The peat  cover  and  overburden  would  then  be  stripped  from 

t h e  area t o  be  excavated,   and  s tockpi led  around  the  edge of the  exca- 

va t   i on .  

Development of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly o r  i n   s t a g e s  from t h e   h i g h e r ,  well drained areas so  t h a t  good 

drainage would be maintained  over   the area. Open face   p i t   deve lopment  

could be e s t a b l i s h e d  on t h e  steeper s lopes  of the deposi t .   Convent ional  

earthmoving  techniques  would  be  used as t h e   d e p o s i t  is w e l l  drained and 

thawed.   Crushing  and/or   screening  of   the material may b e   r e q u i r e d   t o  

produce   qua l i ty   cons t ruc t ion   aggrega tes .  

Equipment r e q u i r e d  f o r  development  would  be  dozers,  rippers, end-dump 

t rucks ,   f ron t -end   loaders ,  as well as sc reen ing ,   c rush ing ,   conc re t e  and 

a s p h a l t  plants i f  r equ i r ed .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be   deve loped   for   each   depos i t .  

This  plan w i l l  h a v e   t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

compatable   with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s   t o   b e   u s e d  a t  each   s tage  of development and a t  

t h e  abandonment of t h e  si te.  This  may include  procedures   such as: 

selective grading  and  shaping; selective s t r i p p i n g  and   rep lac ing  of top  

s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding and  mulching;  and t h e  p l a n t i n g  of trees and  shrubs. 
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4 . 1  
B o t t o m  o f  p i t  

TEST HOLE LOG 
LAB 0 RATORY TEST DATA 

O T H E R  
TEST DATA 

1 0 0  0 

U, combined  
samptes 1 - 3 
6 =  49% 

F = 23% 
s = zax 

(6Y-6C) 

I 

I 

REMARKS 

IO: 35 

19:10 

I c c a s i o n a l  b o u l d e r  t o  24' 
BXpDSOd On Surface 

TEST HOLE No. 

H 7 5 -  1060-87-1 
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SIEVE ANALYSIS REPORT 

LAM PLE N75-1060-B7-1 DEPTH - 1.0-4.0 R.M.HARDY REPORT NUMBER 

MATE SAMPLED August 2 4 ,  1975 SAMPLED BY NESCL 1 6 3  

GRAVEL S I Z E S  5AND SIZES F I N E S  SIEVE PERCENT 

3 0% 1 9  % 3% 
SIZE PASSING 

" "~ - 

SAMPLE N75-1060-B7-2 DEPTH 0.0-5.0 - R.M.HARDY  REPORT  NUMBER 

-1 SIEVE PERCENT 

I- 
-- - t " I  

No. 30 

No. 100 
No. 200 

- -~ 

COMMENTS OVERSIZE ( > 3 " )  ' 0.0 */a 

DEPOSIT No. 

R.M.HARDV d; ASSOCIATES LTD. N75-1060-B7 

CONSULTING  ENGINEERING L TESTING L*lr...*(I .I,..... -.. L..l,..d PAGE 
439 
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SIEVE ANALYSIS REPORT 

SAMPLE N75-1060-B7-3 DEPTH 1.0-5.0 I R.M.HARDY R E P O R T  NUMBER 

DATE S A M P L E D A U g l l s r  7 5: 1975  SAMPLED B Y B F , C T ,  ._ L." - 

SIZE PASSING 

P 
G R A V E L  S I Z E S  S A N D  S I Z E S  S IEVE PERCENT 

F I N E S  
I 

2 2 % 3 1  a/o 13 '/o 13 '10 10 % 11% . 
. COARSE F I N E  . COARSE MEDIUM F I N E  ~. . " 

COMMENTS Moisture content range from 4 . 2 %  t o  7.8% OVERSIZE (>3")  = o*oo/o 

SAMPLE N75-1060-B7-4 DEPTH 1.0-3.0 
DATE SAMPLED August 2 4 9  1975 SAMPLED BY NESCL 16 7 

- 
~ R.M.HARDY REPORT NUMBER 

, .- 
I 

G R A V E L  SIZES 
-r ." 

S A N D  S I Z E S  
~ 

F I N E S  SIEVE PERCENT 
25 '/o 20 O/o 5 '/o 10 Y o  1 6  24 *lo SIZE PASSING 

C O A R S E  1 FINE COARSE MEDIUM FINE .- 

I 
I 
I 
I 
I 



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 

SUMMARY OF LABORATORY T E S T  DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

SAM P L  E No. N75-1060-B7-3 DATE SAMPLE D : August 2 5 ,  1975 SAMPLED BY 1 NESCL 

DEPTH ( FT. )  : 1-5 DATE T E S T E D  : February, 1976 T E S T E D  BY :RMHA 

SOUNDNESS OF A G G R E G A T E  
SULPHATE TEST 

O R G A N I C  IMPURITIES 

COARSE AGGREGATE : LOSS = 8 . 1 O/O 

FINE  AGGREGATE : LOSS = 13.7 % 
NUMBER : 2  

COAL  REMOVED : N i l  

COAL & ROOTLETS 
LOS A N G E L E S   A B R A S I O N  T E S T  REMOVED : N i l  

PERCENT LOSS = 26.1 % 
COAL CONTENT : N i l  /I SIGNIFICANCE : 

I I  

SUMMARY Of- ROCK TYPES, COARSE AGGREGATE.  (PETROGRAPHIC  ANALYSIS) 

ROCK T Y P E  

Quartzite 

Granite 

Sandstone 

Siltstone 

Limestone 
Finegrained silicate 
altered  rocks 
S c h i s t  

Flint 
C l a y  

Ironstone 
I 

TOTAL 
CLASSIFICATIONS WEIGHTED 

COMPONENT '/a 

6.40 
Strong to very s t r o n g ,  Good I 2.58 

Medium s t rong ,  Good 

I 31.55 

Soft, Medium strong, Good 1 3 . 5  
0 .45  

Potentially  reactive, Fair  0.32 
0.25 

0.18 
Weak, F r i a b l e ,  Deleterious 

PN = 109 INTERPRETAT ION : Excellent 51 .O  

COMMENTS : Satisfactory 





DEPOSIT lO6P-B1 

Physical Setting: Deposi t  106P-E1 c o n s i s t s  of 2 s m a l l  e s k e r s  and a 
series o f  kames loca ted  8 miles sou theas t  of L i t t l e  
Chicago  and crossed by t h e   r i g h t  of way. 

Muteriol: SAND - w e l l  t o  poorly  graded  with a trace of g rave l .  

Volume : 1,400,000  cubic   yards .  

Assessment: Deposi t  106P-B1 is a source  of f a i r   q u a l i t y   g r a n u l a r  
material s u i t a b l e  f o r  g e n e r a l   f i l l  and b a c k f i l l .  
The d e p o s i t  is crossed  by t h e   r i g h t  of way f a c i l i -  
t a t i n g  access. 

". 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location 
MP335 Mackenzie  Highway 

3 0 Test  Pit Location 

Airphoto NO. NI.184872-118 Latitude: 67" 09' 
Approximate  Scale: 1" 1000' Longitude: 129" 57 '  
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DEPOSIT 106P-B1 

PHYSICAL SETTING 

Deposit 106P-B1 c o n s i s t s  of 2 small eskers  and a series of kames l o c a t e d  

8 miles east sou theas t  of L i t t l e  Chicago. The proposed   p ipe l ine   r igh t  

O f  way c rosses   t he   wes t e rn  end of t hese   r i dges .   Th i s   depos i t   co r re s -  

ponds t o  source number  1049 i n  EBA DIAND Granular Materials Inventory 

Volume I1 (1974)  report .  

The e s k e r s  and kames range  between 30 and 80 f e e t   i n  height.  Crests are 

generally  rounded  and  about 30 f e e t   a c r o s s .   S i d e   s l o p e s  are s t e e p ,  

ranging up t o  30 degrees. 

This   depos i t  is f r e e  from  overburden  and  the  eskers  and kames are w e l l  

d r a ined   w i th   i n t e rven ing   poor ly   d ra ined   f l a t  areas. Water d r a i n i n g  the 

uplands to t h e  east  of the d e p o s i t   c r o s s e s   t h e  low l y i n g  areas by 

surface  seepage and i n  poor ly   def ined  drainage courses .  The active 

Layer is 1 2  t o  15 f e e t   d e e p   i n   t h i s  area. Below t h i s   d e p t h   t h e   d e p o s i t  

is f rozen   wi th   very  low ice con ten t .  

BIOLOGICAL SETTING 

Vegetat ion on t h e   e s k e r s   c o n s i s t s  of a discont inuous  ground  cover  of 

g r a s s e s  and he rbs  with occas iona l  clumps of w h i t e   b i r c h  and aspen. 

The kames are g e n e r a l l y  covered by spruce   wi th   wi l low,   rose   and   f i re -  

weed, Much of t h e  area has   been  burned  within  approximately  the Last 

20 yea r s .  Burned areas provide good h a b i t a t  f o r  moose. Marten,  fox, 

lynx, car ibou,  and b l ack  bear a l so   occu r  i n  t h e  area. Moose t r a c k s  

were observed along a small l a k e  and an i n a c t i v e  fox den was found a t  

t h e  s i t e  during  the  1975  survey. Arctic loons and s c o t t e r s  were a l s o  

observed on the  lake.   Waterbodies  in the area provide good beaver 

h a b i t a t   b u t  do not   appear  to support fish populat ions.  
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MATERIAL 

Material  in  this  deposit i s  mainly  well  graded  to  poorly  graded  sand 

with a trace t o  little silt and  trace of fine gravel.  The DTAND drill 

hole  encounrered  sandy  silt  and  silty,  sandy clay. Therefore, quality 

is  not  consistent  throughout  the  deposit. 

VOLUME 

The total  estimated  volume  based on an area of 70 acres  and  depth of 

12 feet is 1,400,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

No biological  factors  were  identified  which  would  preclude  development 

of this  deposit.  To  minimize  biological,  environmental  and socio- 

economic  impacts  final  locations of all  facilities  including  roads, 

camps, pit  boundaries, e t c . ,  will  be  subject t o  further  field investi- 

gation,  Development  and  operation of borrow  sources  may  be  scheduled 

and  activity  restricted to designated  areas  during  certain  periods of 

the  year. 

Snow  roads  would be built  to transport borrow t he  short distance from 

borrow areas to  haul  points on the right of way.  This  would  eliminate 

any  serious  environmental  damage.  Trees  and  vegetative cover, though 

not  extensive at t h i s  site,  would  be  removed  and  harvested o r  disposed 

of in  accordance with land  use  regulations.  Overburden at this  site 

consists only of top  soil which would be stripped  and  stockpiled  around 

the  perimeter  of the borrow p i t  areas. 
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Development  would  probably  involve  excavating  borrow  material  in stages 

from  the  eskers  and kames to a level  which would retain the natural 

drainage over the  area.  Since  drainage of the  eskers  and kames is good 

and ice contents  very low, conventional  earthmoving  techniques  would be 

used. 

Equipment  required f o r  development  would  be  dozers, r ippers ,  end  dump 

trucks, and front-end  loaders. 

A progressive  rehabilitation  plan will be  developed  for  each  deposit. 

This  plan  will  have  the  objective of restoring  disturbed  areas to be 

compatable  with  their  surroundings,  and will outline  the  sequence of 

rehabilitation  procedures  to  be used at each stage of development and 

at the  abandonment of the  site. This may  include  procedures  such as: 

selective  grading and shaping;  selective  stripping  and  replacing of 

top soil  and  overburden;  installation  of  physical  erosion  control 

structures and material;  seeding  and  mulching;  and  the  planting of 

trees  and  shrubs. 
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YEST HOLE LOG 

a DESCRIPTION 

p e b b l e s  r o l n d e d  t o  $" 

SMD - coarse, m e d i m ,   f i n s .   t r a c e  grave l ,  
cmanta t  ion on grave l  Iron 1 . 1 '  to 
3 . 0 ' ,  r o o t l e t s ,  lib! orom. dry 

:$. 3.5  

SAND - f i n s ,  t l m  m r d i r r  and coarse rand, 
i n  l a y e r s  to 0 . 4 ' .  nsdium brom, 
d r p .  i s o l a t e d   c l a y  p o c k a t s  
4.5' t o  4 . V ,  l a y e r  o l  coarse sand 
and f i n e  gravel 

""_ 4 . 5  

I B.0 I n t t o n  of p i t  

LABORATORY TEST DATA is 
1 Lu A D r y  density ( p c f J  0 W o h r  content X 
J U  
! d  

Ptortic  limit - Liquid  limit 
OTHER 

TEST  DATA U 
; 2 40 60 80 100 120 140 A 

20 40 60 80 1000 

1 1~ 
'GED 3Y: J .K .X .  FACILITY: PROJECT: 13011 

:HKD : [LAT. 8 LONG : 61OO9'35"U, 129°57'31"1 I ELEVATION : R.H.  
1 9 7 5  BORROW INVESTIGATION 

REMARKS 

14:45 

desi  ccsted 

TEST HOLE No. 

N75-106P-BI - 1 

SHEET 1 OF I 
K-P,SK? I 



)ATE SAMPLED-August 25, 1975 SAMPLED BY NESCL ,~ 1 ~ 

SIZE PASSING GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  SIEVE PERCENT 

0 % 2% 2 % 22 % 63 % 1 1 % 
COARSE I F I N E  COARSE 1 MEDIUM F I N E  . - . - 

IOMMENTS Moisture  contents range from 4.6% to 5.6% OVERSIZE (>3")  0.0% 

SAMPLE  DEPTH R.M.HARDY REPORT  NUMBER 

DATE SAMPLED SAMPLED BY". I - .  " . ~" 

I G l A V E L   S I Z E S  I S A N D  S I Z E S  

% I % 1 % I I 

I 
I I 1 
1 COARSE 1 MEDIUM F I N E  1 1 COARSE 

I . -  
1 F I N E  

COMMENTS OVERSIZE (>3")  = 7 

DEPOSIT No. 

R.M.HARDV L ASSOCIATES LTD. N75-106P-B1 
CONSULTING E N G I N E E R I N G  L T E S T I N G  L"."". "..*.. 

" V  L"... PAGf 
451 





DEPOSIT 106P-B2 

Physical  Setting: Deposi t  106P-B2 is a kame complex  located  9.5 miles 
ESE of L i t t l e  Chicago  and less than 2 miles nor th-  
east of mi lepos t  212  on the  r i g h t  of way. 

Material : SAND and GUVEL - in te rbedded .  

Volume : 5,500,000 cubic   yards .  

Assessment: Deposi t  106P-B2 i s  a source of f a i r   q u a l i t y   g r a n u l a r  
material s u i t a b l e  f o r  g e n e r a l   f i l l  and b a c k f i l l .  

LEGEND 
Deposit Outline +-- Proposed Gas Pipeline Route 

+'A Drill Hole Location MP335 Mackenzie Highway 
I 3 0 Test Pit Location I 

Airphoto No. A12704-11 Latitude: 67" 09'  

Approximate  Scale: 1" = 3700' Longitude: 129" 55' 
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DEPOSIT 106P-B2 

PHYSICAL SETTING 

This   deposi t  i s  a kame complex loca ted   about  9.5 miles eas t - southeas t   o f  

L i t t l e  Chicago  and less than 2 miles n o r t h e a s t  of milepost  212 on t h e  

proposed   p ipe l ine   r igh t  of way. This   depos i t   cor responds   to   source  

number 1050 i n  EBA DIANI) Granular Materials Inventory Volume X I  (1974) .  

The kame complex   has   loca l   re l ie f  of about 50 f e e t .   I n  the n o r t h e a s t e r n  

p a r t  of t h e   d e p o s i t  a c reek   has   inc ised  100 f e e t  o r  more  below t h e  

g e n e r a l   l e v e l  of t he   su r round ing   t e r r a in .  The  complex has less than 

1 f o o t  of overburden  and is w e l l  d r a ined ,  Drill hole 106P-B2-C i n d i c a t e s  

a n   a c t i v e   l a y e r   o f  a t  least 15 f e e t  and  low ice con ten t .  

A moderately  steep  escarpment lies between  the  pipeline  alignment  and 

the   depos i t .  However, t h e   c r e e k   v a l l e y   t h a t   d i s s e c t s   t h e   d e p o s i t  

provides  good access t o   t h e   p i p e l i n e   r o u t e .  

BIOLOGICAL SETTING 

Most of t h i s  s i t e  has  been  burned  and,  except  for  scattered  groves 

of spruce,  now suppor t s  a thick  growth of shrubs   wi th  a grass-herb 

ground  cover. The area provides  low t o  modera te ly   p roduct ive   habi ta t  

f o r  marten, fox, lynx,   black  bear   and moose. Limited areas of  caribou 

habi ta t   a lso  occur .   Lakes  and streams provide low t o  moderately  pro- 

d u c t i v e   h a b i t a t  f o r  a q u a t i c   f u r b e a r e r s  and are  used  throughout  the open- 

water season by migratory and res ident   water fowl .  It is u n l i k e l y   t h a t  

any of t h e s e  lakes support  f i s h  populat ions.  

MATERIAL 

Material i n  t h i s   d e p o s i t   c o n s i s t s  of interbedded  sand  and  gravel.  

Sands are w e l l  g raded   wi th   var iab le  s i l t  and  gravel   content .  Gravel 

is poorly  graded,  f ine  and  rounded  with a high  percentage of sand  and 

a trace of s i l t .  
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VOLUME 

Total  estimated  volume,  based  on  a  maximum  depth of 30 feet  under  hill 

crests and  an  area of 370 acres  is 5,500,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Deposit 106P-B2 is a  source of fair  quality  granular  material  and is 

suitable  for  general  fill,  and  backfill  in  pipeline  construction. 

Initially,  extensive  drilling  would  be  required  on  the  deposit  to  locate 

areas of better  quality  material. 

No biological  factors  were  identified  which  would  preclude  development 

of  this  deposit. To minimize  biological,  environmental  and  socio- 

economic  impacts  final  locations of a l l  facilities  including roads, 

camps,  pit  boundaries, etc,,  will be  subject  to  further  field  investi- 

gations.  Development  and  operation of borrow  sources  may  be  scheduled 
and  activity  restricted  to  designated  areas  during  certain  periods 

of the  year. 

In order t o  minimize  environmental  damage,  snow  roads  would  be  built  for 

transporting  the  material a distance  of 1.8 miles from the  deposit  to 
haul  paints on the  right of way. This  road  would  probably  follow  the 

creek  valley  in  order  to  avoid  crossing  the  escarpment  that lies west of 

the  deposit. 

The  thick brush cover would  be  removed  and  disposed of in  accordance 

with  land  use  regulations  followed by a  minimal  amount of stripping to 

remove  the  thin  peat  and  silt  overburden. This material  would  be  stock- 

piled  around  the  edge of the  selected  sites. 
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Borrow material could be  excavated  evenly  from  the  higher,  well  drained 

areas so t h a t  good drainage would  be  es tabl ished,  Open f ace   p i t   deve lop -  

ment could  also  be  accomplished  on some of t h e   s t e e p   s l o p e s  of t h e  

deposi t . .   This  s i t e  has f a i r l y  low i c e   c o n t e n t s  so tha t   conven t iona l  

e a r t h  moving techniques would  be  used. However, any areas of high ice 

cementa t ion   might   requi re   b las t ing .  The excavated material may have t o  

be s t o c k p i l e d ,  thawed  and  drained  before i t  is used. 

Equipment required  for   development  would be dozers, r i p p e r s ,  end-dump 

t r u c k s  and  front-end  loaders.  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be  developed f o r  each   depos i t .  

This   p lan  w i l l  h a v e   t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o   b e  

compatable w i t h  t he i r   su r round ings ,  and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s   t o   b e  used a t  each   s tage  of development  and 

a t  t h e  abandonment of t h e  s i t e .  This  may include  procedures   such as: 

selective grading and s h a p i n g ;   s e l e c t i v e   s t r i p p i n g  and replacing of 

t o p   s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l  

s t r u c t u r e s  and material; seeding  and  mulching;  and  the  planting of 

trees and  shrubs. 



RWN.BY: 1.1-1. lAlRPHOT0 No. : IlZ704-I1 

1 METHOD : I IR 

TEST HOLE LOG '.e f 

LABORATORY TEST DATA 

A D r y  density (pcf]  0 Woter content Y- 

Plastic  limit 1-1 Liquid limit 
OTHER 

TEST  DATA 
0 60 Bo I00 120 1 4 0 4  

20 40 60 80 1000 

L 
AOjECT: 1301 1 
LEVATION : 1975 BORROW INVESTIGATION 

REMARKS 

IeriRt a i r  c i r c u l a t i o n  

14:4fi 

kll p l q & l q  SI I t  
s t l c k l n g  to  stmm 

TEST HOLE No. 
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TEST HOLE LOG 
LABORATORY TEST DATA 

A D r y  density [pcf) 0 Wohr  content Ye 

Plastic Limit #-I liquid limit 

3 60 80 1 0 0  120 140. 
20 40 60 80 1000  

'ROJECT 130 I1 I 

OTHER 
TEST  DATA 

1975 BORROW INVESTIGATION 

REMARKS 

isolated i r o n  s t a i n s  

rEST HOLE No. 

N75-106P-82-1 

SHEET 1 OF 1 
PC- 9,SK 
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1 

DESCRIPTION 

0.2  PEA1 - c o a r s e   i i a r o u s ,   b l a c k .   r n o t s  
CUI - t r a c e  sand, f ins ,   o range ,   roots  

o . n  
I J - - S I t ~  - and l i n e  sand, t r a c e  f i n s  grave l ,  

lor to  nosp lnst ic ,  
1.1’ - 2.0’ ,  w h i t s   c d c i f i s d  zme 

2,0“_ 

2.1 i n c r e a s i n g   g r a v e l  

TEST HOLE LOG 
LABORATORY TEST DATA 

OTHER 
TEST DATA 

100 0 

W ,  combined 
1 - 3  

1 

I“ TEST HOLE No. 

I 
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I 1 

I SIEVE ANALYSIS REPORT I 

S I E V E  I PERCENT I SIZE PASSING 

". t .,,. 1_1 

-1 95.1 

r 

c 

- 

I 

I 

DEPOSIT No, 

R.M.HARDV & ASSOCIATES LTD. N75-106P-B2 
CONSULTING ENGINEERING b TESTING 

El,,*...,*, "..,<.. 
""lV L,*, , . l  PAGE 

464 
A 

Y4 I I 
"x 

.. - . ". - 
No. 16 8 3 . 7  
No. 30 

I COMMENTS OVERSIZE (>3") = 0.0% 
- 

SAMPLE N75-106P-B2-1 DEPTH 

DATE SAMPLED August 25. 1975 SAMPLED BY NEscL -. "- - - I 32 
4 . 0 - 5 . 0  R.M.HARDY REPORT NUMBER 

" 1 

GRAVEL SIZES S A N D  S I Z E S  F I N E S  

0 9 O/O 10 % 1 9 '/o 31 % 3 l0/0 
COARSE FINE COARSE . MEDIUM I FINE 

SIEVE 1 PERCENT 1 SIZE PASSING 

No. 30  68:3" 
No. 5 0  
No. 100 42 - 4 
No. 200 31 - 3 

" . - . . ,, . 

COMMENTS OVERSIZE ( > 3 " )  = 0.0 %I 



SIEVE ANALYSIS REPORT 

;AMPLE N75-106P-B2-2 DEPTH 2.0-5.0 R.M.HARDY REPORT  NUMBER -1 SIEVE  PERCENT 

""-11 3 " 
- 

2" 
.. - 

1s;" 100.0 
1 " ~- 9 5 * 7 
'/4' 8 9 . 8  
7; 8 1 . 2  
'X - 74 .1  , 

'L 
"" ~. .. _" 

No. 4 58.1 
No. 0 4 9 . 5  

COMMENTS OVERSIZE (> 3") 0.0 %I 
SAMPLE N75-106P-B2-3 DEPTH 

DATE SAMPLED 

1.0-6.0 R.M.HARDY REPORT NUMBER 

August 2 5 9  1975 SAMPLED By , 
NES CL 4.1. 

. .. .. " 

GRAVEL S I Z E S  S A N D  S I Z E S  F I N E S  SIEVE PERCENT 
SIZE PASSING 1 2 %  ~ 

~ 

COARSE I FINE COARSE MEDIUM I F I N E  - .- " 

R.M.HARDV L ASSOCIATES LTD. 
C O N S U L T I N G  ENGINEERING 6 TESTING LI.,-..,l.* *rr.,... 

cu", L""...l 

DEPOSIT No. 

N75-106P-B2 

PAGE 
465 

I 





DEPOSIT 106P-B3 

Physical  Setting: Deposi t  106P-B3 is  an   e ske r  and kame complex l o c a t e d  
13 miles sou theas t  of L i t t l e  Chicago  and  about 2 
miles w e s t  of mi lepos t  220 on t h e  r i g h t  of way. 

Material : SAW and GUVEL - v a r i a b l e   t h r o u g h o u t   t h e   d e p o s i t .  

Volume : 4,200,000 cubic  ya rds .  

Assessment: Deposi t  106P-B3 i s  a source of f a i r   q u a l i t y   g r a n u l a r  
material s u i t a b l e  f o r  g e n e r a l  fill and b a c k f i l l .  
Access t o  the d e p o s i t  i s  good over land   f rom  the   r igh t  
of way. 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location MP335 
Mackenzie  Highway 

I 3 0 Test Pit Location I 

Airphoto No. A22890-85 
Approximate  Scale: 1" = 2750' 
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DEPOSIT 106P-B3 

PHYSICAL SETTING 

This   deposi t  is an eske r  and kame complex l o c a t e d  13  miles s o u t h e a s t  of 

L i t t l e  Chicago  and  about 2 miles w e s t  of milepost  220 of the  proposed 

p i p e l i n e   r i g h t  of way.  The depos i t   co r re sponds   t o  a p o r t i o n  of source 

number 1047 i n  EBA DIAND Granular Materials Inventory Volume I1 (1974) 

r e p o r t .  

The complex   has   loca l   re l ie f  t o  about 50 feet w i t h   s t e e p   s l o p e s   f l a n k i n g  

t h e   h i l l s  and r idges .  The small n o r t h e r n   p a r t  of t h e   d e p o s i t  is a f l a t  

topped kame w i t h   s i d e s   d e f i n e d  by 10 foot  scarps.   Overburden is n e g l i -  

g ib le   except   in   depress ions   where  i t  may exceed 5 feet .  Kames and 

e s k e r s  are a l l  w e l l  d r a ined ;   i n t e rven ing  low l y i n g  areas are less per- 

f e c t l y   d r a i n e d .  The active layer i s  about 5 f e e t   d e e p   i n   t h e   n o r t h   a n d  

10 to 15 f e e t   d e e p   i n   o t h e r   p a r t s  of t h e   d e p o s i t .  

East of t h e   d e p o s i t ,  a l a c u s t r i n e   p l a i n   w i t h   h i g h  ice c o n t e n t s  is  p resen t .  

BIOLOGICAL  SETTING 

Much of t h i s  s i t e  has   been  recent ly   burned,   a l though  scat tered  c lumps 

of spruce and b i r c h  up t o  40 f e e t   h i g h  are p r e s e n t .  The unde r s to ry  

c o n s i s t s  largely of a l d e r ,   r o s e ,  and wil low  with a ground  cover of 

grasses   and  sedges i n  low l y i n g  areas. The area p r o v i d e s   h a b i t a t   f o r  

car ibou ,   lynx ,   fox ,  marten, b l a c k   b e a r ,  moose,  and  caribou. Moose 

may migra t e   t h rough   t h i s  area i n  l a t e  f a l l  and e a r l y   s p r i n g   e n r o u t e  

t o  o r  from i s l a n d s  i n  the Mackenzie River. An u n i d e n t i f i e d   e a g l e   a n d  

an  occupied  beaver  lodge were observed a t  t h e  site i n  1975. The small 

l a k e s  i n  the area do n o t   a p p e a r   t o   p r o v i d e   s u i t a b l e   f i s h   h a b i t a t .  

MATERIAL 

Material i n  t h i s   d e p o s i t   a p p e a r s   t o   b e   q u i t e   v a r i a b l e .  Sand i s  pre- 

dominant  and is gene ra l ly  medium gra ined   and   c lean   wi th   occas iona l  
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f ine   g rave l .  Two test pi ts   encountered  interbedded  sand  and  gravel .  

The g r a v e l   i n   t h i s  case is rounded,   and   e i ther   f ine   g ra ined   or  w e l l  

graded  with  considerable  sand. Traces of s i l t  and t h i n   l e n s e s  of c l a y  

occur   per iodica l ly .  Low mois ture   conten ts  were found a t  a l l  test sites. 

VOLUME 

Maximum depths  of g r a n u l a r  material a t  t h i s   d e p o s i t  are i n   e x c e s s  of 

50 feet. Tota l   es t imated  volume  based  on th i s   depth   and   an  area of 

210 acres is 4,200,000 cubic   yards .  

DEVELOPMENT AND REMABILITATION 

Deposit 106P-133 is a source of f a i r   q u a l i t y   g r a n u l a r  material which i s  

s u i t a b l e  for gene ra l  f i l l  and b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n .  EX- 

t e n s i v e   d r i l l i n g  and test p i t t i n g  would be r equ i r ed  t o  l o c a t e  areas of 

b e t t e r   q u a l i t y  material p r i o r   t o  any  excavation. 

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic  impacts f i n a l   l o c a t i o n s  of a l l  fac i l i t i e s  i nc lud ing   roads ,  

camps, p i t   b o u n d a r i e s ,  e tc . ,  w i l l  be   sub jec t  t o  f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development and o p e r a t i o n  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s   o f  

t he   yea r .  

Access t o   t h e   d e p o s i t  from t h e   p i p e l i n e   r i g h t  of way would be 2 miles 

over land   to   the   depos i t .   In   o rder   to   min imize   envi ronmenta l  damage, 

snow roads   would   be   bu i l t  to t ranspor t   the   bor row material from  the 

d e p o s i t  t o  h a u l   p o i n t s  on t h e   r i g h t  of way a f t e r  the r i g h t  of way has 

been  cleared  of trees and  scrub  brush. 

A t  s e l e c t e d  sites, t h e  tree and vegetative  cover,   al though  minimal,  

would be removed  and disposed of in   accordance   wi th   l and   use   regula-  

t i o n s .  The k a m e s  and e s k e r s  are e s s e n t i a l l y   f r e e  of overburden,  there- 

f o r e ,  l i t t l e  o r  no s t r i p p i n g  w i l l  be   required.  
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Excavation  would  involve  removing  the  borrow material evenly  from  higher,  

well drained areas so  t h a t  good drainage would   be   es tab l i shed   over   the  

s i te .  Open face   p i t   deve lopment  could a l so  be   ca r r i ed  out  a t  s t e e p e r  

s l o p e s  on e s k e r s  and kames. Conventional  earthmoving  techniques would 

probably  be a l l  t h a t  i s  r equ i r ed  f o r  excavat ion a t  t h i s  s i t e  as ice  

con ten t s  are  low. However, b l a s t i n g  would be   used   i f  areas of high 

ice cementation were encountered. 

Equipment r equ i r ed  fo r  development  would  be  dozers,   r ippers,  end-dump 

t r u c k s  and  front-end  loaders.  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be   developed  for  each d e p o s i t .  

This   plan w i l l  have t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

compatable   with  their   surroundings,   and w i l l  o u t l i n e   t h e   s e q u e n c e  of 

r e h a b i l i t a t i o n  procedures t o  be  used a t  each stage of development  and 

a t  t h e  abandonment of t h e  s i te .  This may include  procedures  such as: 

se lec t ive   g rad ing   and   shaping;  selective s t r i p p i n g  and r e p l a c i n g  of 

t o p   s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l  

s t r u c t u r e s  and material; seeding and mulching;   and  the  plant ing of 

trees and  shrubs. 
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TEST HOLE IOG 
LABORATORY TEST  DATA 

A D r y  denr~ty (pcf)  0 Water content % 

Ploatic limit 1-1 Liquid limit 

0 60 80 100 120 1404 
I 20 40 60 80 10oc J OTHER 

TEST  DATA 

- 

- 

r 

F 
E 
- 
- 

rRWN. B Y :  1.m.n AIRPHOTO No. : I 22890-85 PIPE MILEAGE : I 
:HKD: 0.0 .  RIG : 11 t 

METHOD : 110 - 
TART: D 26 M on Y 1 5  TIME: 1 4 : N   FINISH D 26 M OB Y 75 TIME: 1 5 ~ 1 5  I CANAMAN ARCTIC GAS STUDY ltMIT€D 1 SHEET z OF 3 

K-P.SK2: 

~ I R  TEMP : Ipprox, 18Oc 

1975 3OAROW INVESTIGATION 

L REMARKS 

no c u t t i n g   r e t u r n  

14:55 

appror.  18" o f  slouEn 
i n  t h e  n o l e  

N75-106P-83-1 



iL 

TEST HOLE LOG 

OTHER 
TEST DATA 

1975 BORROW N Y E S T I G A T I M  

REMARKS 

TEST HOLE No. 

N75-106P-33-8 
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TEST HOLE LOG 
0 
2 
v 

DESCRIPTION 

,F o , 3   P E U - c o a r s e   f i b r o u s .  b l a c k .  l o o t s  

SILT - t r a c e  sand,  f i n e ,  I D #  to n o n p l a s r i c  It" . ,p;:;.' .._ $:: - ::' SMD - orange  f ina  t o  brom, confse,  r o o t s  s l l t y ,  and sme 

..I::'.' graval ,   gray  bronn,   dry.  p o b b l a s  

t:,.;: Iouadad  $ e m ,  occasional t o  1 .5"  
. .  .. . -- ... . .  . 

. .  
1 . 8 '  to 2 . 4 ' ,  pocket madiun sand 
i.3' to 3 . 5 ' .  r t l i t e .  cemantation 

fRAVE1 - and cml sand, 1 igh t  blown. 
occasional   cobble t o  6", d r y  

IRWN B Y :  F I 1 AIRPHOTO NO I 77ngo-%5 

LABORATORY TEST  DATA 

A Dry density (pcf) 0 Wofm conftnt % 

Plastic limit 1-i Liquid limit 

0 60 80 1 0 0  120 140. 
20 40 60 80 1000 

I t 

OTHER 
TEST  DATA 

Ul. e n b i n d ,  
s a w l a s  1 - 5 
6 = 362 
s = 5 8 %  
F =  Ib 

( S" sa) 

'AOJECT : 1301 1 

:LEVATION 
1 9 7 5  BORROW I H V E S T I G A T I O N  

I 

REMARKS 

r a l l s   c a v i n g  s l i l h t l y  

'EST HOLE No. 



SIEVE ANALYSIS REPORT 

DATE S A M P L E D . - & W S ~  26,  1975  SAMPLED BY NESCL .... . . 26 
GRAVEL S I Z E S  S A N D  SIZES S I E V E  P E R C E N T  

SIZE PASSING 
F I N E S  

0 % 0 % 0 * lo 1% 41 V 0  58 o/o ~ 

COARSE I F I N €  , C O A W  MEDIUM F I N E  

No. 2 0 0  I 57.9 -. ." 

IOMMENTS Moisture conten t  from 10.4% t o  20.7% OVERSIZE ( > 3 " )  0.0  

SAMPLE N75-106P-B3-1 DEPTH- 3.0-6 .  O-... . .- R.M.HARDY R E P O R T  NUMBER 

DATE SAMPLED .~"k+wst 26 I 1975 SAMPLED BYNESCL .. ..2 5"" . " 

GRAVEL S I Z E S  I S A N D  S I Z E S  
I F I N E S  

- - 

No. 50 
No. 100 
No. 200 10 .2  "1 . 

:OMMENT$ Moisture  content from 2.5% t o  3 .9% OVERSIZE ( > 3 " )  = 0.0 o/o 

DEPOSIT No. 
R.M.HARCPV & ASSOCIATES LTD. N75-106P-B3 

C O N S U L T I N G  ENGINEERING b TESTING 
I*,....rln, 5..r.... 

""9, L . l l , l . l  PAGE 
480 



100 

90 

3 10 
Z - 
2 7 0  

: 
- 4 0  

E 5 0  i 
u 
L 40 

30 

2 0  

SIEVE ANALYSIS REPORT 

)AMPLE N75-106P-B3-2 DEPTH 1.0-7.0 R.M.HARDY REPORT NUMBER 

)ATE SAMPLED August 2 6 ,  1975  SAMPLED BY NESCL- 169 - 
L I  GRAVEL S I Z E S  I S A N D  S I Z E S  F I N E S  

1 

! 

- 
- 

- 

I 

I 

I 

- 
- 

- 

I 

1 I I 0 I l l  i I  ! I  I I 1 

IOMMENTS OVERSIZE (>3") = 0.0 %, 

SAMPLE N75-106P-B3-3 DEPTH 1.0-6,0 I R.M.HARDY REPORT  NUMBER 
'I 

7 SIZE 1 PASSING I SIEVE PERCENT 

" . .. f::Iq"- 
" . " 

1 /2- 
1 'I I 

--,~---"o--- 
" 

-N;T;- 
No. 8 

"I" 

COMMENTS OVERSIZE (>3"1 = 0.0 % 

DEPOSIT No. 

R.M.HARDV dr ASSOCIATES LTD. N75-106P-B3 

C O N S U L T I N - G  ENGINEERING b TESTING L..,lr.,.n, .Mr.*... 

", L1311.4 PAGE 





Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT lOGP-B4 

Deposi t  106P-B4 consists of 2 kame complexes  located 
11 miles s o u t h e a s t  of Little Chicago  and 5 miles 
east of mi lepos t  220 on t h e  r i g h t  of way. 

SAND and GRAVEL - in te rbedded .  

9,300,000 cub ic  y a r d s .  

Deposi t  106P-B4 i s  a source  of good t o   e x c e l l e n t  
q u a l i t y   g r a n u l a r  material s u i t a b l e  f o r  gene ra l  f i l l ,  
back f i l l ,   bu i ld ing   pads   and   poss ib ly   conc re t e   and  
a spha l t   agg rega te .  

LEGEND c> Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill  Hole Location MP335 Mockenzie Highway 
3 0 Test  Pit Location 

Airphoto No. A13402-131 Latitude: 67" 02'  
Approximete  Scale: 1" = 3200' Longitude: 129"  44' 

- 483 - 



DEPOSIT 106P-B4 

PHYSICAL SETTING 

T h i s   d e p o s i t   c o n s i s t s  of 2 kame complexes  located 11 miles sou theas t  of 

L i t t l e  Chicago  and 5 miles east of t h e   p i p e l i n e  alignment: milepost  220. 

This   deposi t   corresponds t o  source number  1045 i n  EEA DIAND Granular 

Materials Inventory Volume 11 (1974)  report .  

The kame complexes are sepa ra t ed  by a mora ine   p la in  and each  complex 

c o n t a i n s   h i l l s  and r i d g e s   w i t h  maximum l o c a l   r e l i e f  of 50 f e e t .  Over- 

burden is s l igh t   excep t   i n   dep res s ions  and t h e   d e p o s i t  is well drained.  

The depos i t  w a s  un f rozen   t o  a depth of 8 f e e t .  

A till covered  upland with moderate  slopes l ies between the deposi t   and 

proposed   p ipe l ine   r igh t  of way. 

BIOLOGICAL SETTING 

This s i te  is  covered  by  spruce up t o  40 f e e t  i n  he igh t   w i th  an under- 

s t o r y  of shrubs   inc luding   e r icaceous   spec ies .  Parts of t h e  area show 

evidence of an  old  burn.  The area p rov ides   p roduc t ive   hab i t a t  f o r  

beaver,  lynx, fox,   marten,   b lack  bear ,  moose and car ibou.  The small 

l a k e s   i n   t h e  area do no t  appear t o  p r o v i d e   s u i t a b l e  fish h a b i t a t .  

MATERIAL 

This   depos i t  is a source of good q u a l i t y   g r a n u l a r  material. Interbedded 

sand  and  gravel were found a t  a l l  test p i t  and d r i l l   h o l e   l o c a t i o n s .  Sand 

i s  mainly well  graded,   with a v a r i a b l e  amount of g rave l .  Some s i l t  is 

present   near   the   sur face ,   bu t   the   sand   beds  become cleaner with  depth.  

The l a r g e s t   p e r c e n t a g e  of material i s  w e l l  graded,   rounded  gravel   with 

f a i r ly   h igh   s and   con ten t  and a trace of s i l t .  Occasional b o u l d e r s   t o  10 

inches were encountered. 
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VOLUME 

To ta l   e s t ima ted  volume,  based on an area of 440 acres and a maximum 

depth of 30 f e e t   u n d e r   h i l l  and r i d g e  crests i s  9,300,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit  106P-B4 i s  a source  of  f a i r   t o   e x c e l l e n t   q u a l i t y   g r a n u l a r  

material and  would b e   s u i t a b l e   f o r   g e n e r a l   f i l l ,   b a c k f i l l   i n   p i p e l i n e  

construct ion,   bui lding  pads,   and  possibly  concrete   and  asphal t   aggre-  

ga te .  The g rave l  w i l l  r e q u i r e   f u r t h e r   t e s t i n g   b e f o r e   u s e   i n   c o n c r e t e  

p r o d u c t i o n .   F u r t h e r   d r i l l i n g  would b e   r e q u i r e d   t o   l o c a t e  areas of t h e  

b e s t   q u a l i t y  material. 

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and  socio-  

economic   impacts   f ina l   loca t ions  of a l l  f a c i l i t i e s   i n c l u d i n g  roads ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and ope ra t ion  of  borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas du r ing   ce r t a in   pe r iods   o f  

t he   yea r .  

Access t o  the  deposit   with  equipment  would  probably  be via t h e   p i p e l i n e  

r i g h t  of way and  overland from t h e r e   t o   t h e   d e p o s i t ,  a d i s t a n c e  of 

5 miles. I n  o rde r  to minimize  environmental  damage, snow roads  would  be 

b u i l t  t o  t ranspor t   the   bor row material a c r o s s   t h e  t i l l  covered  upland 

from t h e   d e p o s i t   t o   h a u l   p o i n t s  on t h e   r i g h t  of  way. The access r i g h t  

of way would  have t o   b e   c l e a r e d  of t h e  tree cover.  Trees and  vegetat ion 

would be removed in   acco rdance   w i th   l and  use r e g u l a t i o n s .  The t h i n  

layer of pea t  and s i l t  would then   be   s t r ipped  from t h e  area to be  

excavated,  and  stockpiled  around  the  edge of t h e  s i te .  
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Development of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly  f rom  the  higher ,  w e l l  d r a ined  areas so t h a t  good d ra inage  would 

be  maintained  over  the  deposit .   Conventional  earthmoving  techniques 

would  probably  be  used a t  t h i s  s i t e ,  however, i f  areas of high ice  

cementation are encountered ,   b las t ing  may be  necessary.  The excavated 

material may have   t o  be stockpi led,   thawed,   and  drained  before  i t  is 

used.  Crushing  and/or  screening of t h e  material may be   requi red  t o  

produce   qua l i ty   cons t ruc t ion   aggrega tes .  

Equipment required  for   development  would be   doze r s ,   r i ppe r s ,  end-dump 

t rucks ,   f ron t - end   l oade r s ,  as well  as screening,   crushing,   washing,  

conc re t e  and a s p h a l t   p l a n t s  i f  required.  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be   developed  for   each  deposi t .  

This   plan w i l l  h a v e   t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

cornpatable   with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s   t o  be  used a t  each   s tage  of development  and 

a t  t h e  abandonment of t h e  si te.  This  may include  procedures   such as: 

s e l e c t i v e   g r a d i n g  and   shaping;   se lec t ive   s t r ipp ing  and r e p l a c i n g  of 

t o p   s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l  

s t r u c t u r e s  and material; seeding  and  mulching;  and  the  planting of 

trees and  shrubs. 
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I DESCRIPTION 

LDGGEO 

TEST HOLE LOG 
LABORATORY TEST  DATA 

f A Dry density (pcf] 0 Water content % 

2 2  
a 

ul! Plastic  limit 1-1 liquid limit 

2 40 60 80 1 0 0  120 140. 
Z 5 0  20 40 60 80 1000 

OTHER 
TEST DATA 

REMARKS 

11:25 
no a i r   c i r c u l a t i o n ,  
t h e r e f o r e  no c u t t   i n s r .  
hole E N  im 

TEST HOLE No. 

m 



TEST k OLE LUG 

I m 
Ln + 
X 

m P 

3 a 
DESCRIPTION 

-. 
h 7 1 0.3 P E A 1  - coarse- l i b r w s ,   b l a c k ,  r o o t s  

GRAVEL - fina to coarse ,   s i  I ty ,  some sard, 
cmf,  red bnm 

-- boulder, subrounded, W ' ,  g r a n i t e  

SW - 118, t r a c e  gravs l ,  roundad 3 /4"  

GRAVEL - m e  sand, m f ,   m e d i w  brown, 
moist,  dsap  spots 

-0  0- G R I V E L  - f ins   to   coarse ,  and c o a l =   t o  

6P ;:OOo mdiu sand, moist ,   uni form 
0." 0 

b o  
0 ** O 

) O O 0 -  

,*CO4 

1 0 0  

0 .  6.0 Bottom  of p i t  

ED BY:  J.I.I. IFACILITY. 

LABORATORY TEST DATA 

A D r y  density (pcfJ  0 Woter content Y. 
Plostic limit 1-1 liquid limit 

0 60 80 100 120 1401 
20 40 60 80 1 0 O C  

OTHER 
TEST DATA 

M i ,  cmbined ,  
s a p l s s  1 - 5 
6 = 55% 
s =39x 
F =  E$ 

( 8 1  - a) 

LEVATION : I 1975 BORROW INVESTIGATION 

'WE MILEAGE : 

iIR TEMP l b e r o h  16OC 
N75-106P-84-1 

I I 
TART: D 2 8  M OB Y 75 TIME: 17:OO IFINISH; D 2 6  M OB Y 7 5  TIME: 1 8 3 5  CANAUAN ARCTIC GAS STUDY LlMlTEO I SHEET 1 OF 1 
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TEST HOLE LOG 
(3 

9 

DESCRIPTION 

0 . 3  PEhT - coarse   f in rous ,  b l a c k .  l o o t s  

S I l t D  - medium. s i l t y ,  a n d   g r a v e l ,   p e a l e s  
0.9 rounded t o  3", r u s t   L r m n  

GRAVEL - f i n e ,  si I t y ,  p t b l e s  % I p ,  

rounded t o  3"# r u s t  bronn, 
moist ,  bou lder   10 ' '  

Ski0 - cmf, t r a c e , g r a v e l .   f i n e   t o   c o a r s e ,  
mist,  2.4 '  - 2.5' r u s t y  land  

GRAVEL - l i t t l e  sand,  medium  pennles 
rounded t o  3"> 

4 . 0 '  - charcoal  spot I 
4 . 8  

SAY) - and g r a v e l ,  c o a r s e   t o   e d i u a ,  
occasional panbte  to 2.5" 
d a m ,   u n l f o r s  

5.8 3 o t t o a   o f   p i t  

:HKD : 1.1.1. IR lG:  

I METHOD : TEST P I T  

LABORATORY TEST  DATA 

A D r y  density (pc fJ  0 Water content 16 
Plastic limit 1-1 liquid limit 

OTHER 
TEST  DATA 

60 80 ?OO 120 140 A 
20 40 60 80 1000 

OJECT: 13011 

EVATlON: 1975 BORROW INVESTIGATION 

- c: - Y 

E REMARKS 
0 u 
0 

- 

1 -  
ComOined s r p l e s  f rom 

- 1 . 0 '  to 8.0' "GRAVEL, 
coarse t o  f ins. and mfc 

- sand" 

- 

3 -  

- 
4 -  

- 

5 -  

- 
i.8 - - 

TEST HOLE No. 

'E MILEAGE : 

R TEMP : bpprox. laoc I 



SIEVE ANALYSIS REPORT 
I 

,AMPLE N75-106P-B4-1 DEPTH 1.0-6.0 R.M.HARDY REPORT  NUMBER 

)ATE SAMPLED- SAMPLED B Y m S C T ,  2 2 

I 
I 

G R A V E L   S I Z E S  1 S A N D  S I Z E S  F I N E S  -1 SIEVE PERCENT 

---t 1 

5.5 

No. 30 
No. 50 

ZOMMENTS OVERSIZE ( > 3 " )  g.0 Y0j 

SAMPLE N75-106P-B4-3 DEPTH 1.0-6.0 R.M.HARDY REPORT NUMBER 

PERCENT 
PASSING 

1 I 

1 COARSE I FINE 1 COARSE I MEDIUM I F I N E  1 

3 'I 
2 

- L O O .  0 
96.6 

. . .. - 
. 50.5 

COMMENTS OVERSIZE ( > 3 " )  ' 0.0% 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-106P-BS 

CONSULTING  ENGINEERING 6 TESTING L*".". " , * , C . .  

"*, L.rn,ld PAGE 
493 

I I 



SUMMARY OF LABORATORY TEST DATA 

SAMPLE No. N75-106P-B4-3 DATE SAMPLED : August 26,  1 9 7 5  SAMPLED BY : NESCL 

DEPTH ( FT.) : 1-6 D A T E  TESTED : January, 1 9 7 6  T E S T E D  BY : R m  

S O U N D N E S S  OF A G G R E G A T E  
S U L P H A T E  TEST 

ORGANIC I M P U R I T I E S  

COARSE AGGREGATE : LOSS = 6.97 ‘/e 

FINE  AGGREGATE : LOSS = 
NUMBER : 4+ 

COAL REMOVED : 4 
1 6 .  72  ‘10 

1 0 s  A N G E L E S  ABRASION TEST 

PERCENT LOSS 

COAL & ROOTLETS 
REMOVED : 4  

COAt CONTENT :Trace 
SIGNIFICANCE : 

20 .  1 y o  

II 

SUMMARY OF ROCK TYPES, COARSE  AGGREGATE,  (PETROGRAPHIC  ANALYSIS’ 

ROCK T Y P E  I CLASSIFICATIONS 

Quartzite 

Granite 

Basalt 

Strong to very  strong, Very good 

Impure  Limestone 

Limestone 

Medium  strong, Good Siltstone 

Sandstone 

Cher t  

F l i n t  1 Potential.ly reactive, Fair 
I 

Ironstone Weak, Friable,  Deleterious 

C l a y  I 

COMMENTS ; Approximately 10% of the  pebble  surfaces are coverec 
carbonate coating. Strength tests requi.red. 

TOTAL 
WEIGHTED 

COMPONENT */e 
- 

2 0 . 8  

3 .6  

1 . 3  

1 2 . 7 5  

1 . 9  

13.0 

6 . 0  
0 .3  

0 . 4 5  
0.65 

0.25 

61 .0  

with a 

R.CH.HARW & ASSOCIATES LTD. 

Ly,n.r l . ,  3.V.M.. 

t”l, L.”,.. 

CONSULTING E N G I N E E R I N G  CL T E S T I N G  

DEPOSIT No 
N75-106P-B4 



Physical  Setting : 

Material : 

Volume : 

Assessment: 

Deposit  106P-B5(R) c o n s i s t s  of s e v e r a l  small esker  
r i d g e s  and a kame d e l t a   l o c a t e d  1 mile sou th  of 
T u t s i e t a  Lake and 3 miles n o r t h e a s t  of mi lepos t  
208 on t h e   r i g h t  of  way. 
GRAVEL - s i l t y ,  and  sand. 

120,000 cubic   yards .  

Deposi t  106P-B5(R) is  a source  of f a i r   q u a l i t y  
g ranu la r  material s u i t a b l e   f o r   g e n e r a l   f i l l  and 
p o s s i b l e   b a c k f i l l .  Access would  involve  crossing 
an  escarpment.  Because of low q u a l i t y ,  q u a n t i t y ,  
and access ,  t h i s  source  would probably not be 
developed. 

Aitphoto No. A22859-169 
Approximate Scale : 1'' = 3000' 

- 495 - 

Latitude: 67" 1 4 '  
Longitude: 130" 00' 



106P-B5 (R) 

PHYSICAL SETTING 

Several  small  esker  ridges  and  a  kame  delta make up t h i s  deposit.  They 

axe  located 1 mile  south of Tutsieta  Lake  and 3 miles northeast of mile- 
post 208 on the  proposed  pipeline  right of way.  Deposit 106P-B5(R) 

forms part of source  1052  in  the EBA D I A N D  Granular Materials Inventory 

Volume 11 (1974) report. 

Peat  and  silt  cover  is  less  than 1 foot  except in depressions  where it 

may  be as  much  as 10 feet  thick.  Thaw  depths of 12 feet  can  be  expected 

during  summer  months. 

Terrain  between  the  deposit  and  pipeline  right of way  consists of three 

types; rolling  moraine, a colluvium  covered  escarpment  characterized by 

skin  flows,  and  gently  sloping  alluvial  fans. 

BIOLOGICAL SETTING 

Portions of this  site  have  been  recently  burned,  The  dominant  vege- 

tation consists of  spruce,  with  scattered  birch.  Ground  cover  consists 

of willow,  grasses  and  herbs  with  sedges in isolated  depressions.  The 

area  provides  low to moderately  productive  habitat f o r  marten, fox,  

lynx,  beaver,  muskrat,  black  bear,  moose,  and  caribou. An unidentified 
active  eagle  nest  was  located at the site  in  1975.  Nearby lakes are 

used  by  waterfowl  but  do  not  appear to provide  suitable  fish  habitat. 

Tutsieta  Lake,  approximately 1 mile  north of the site,  supports  several 

fish  species  including  whitefish,  grayling,  pike  and lake trout. 
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MATERIAL 

No d r i l l i n g   o r  test p i t t i n g  was c a r r i e d   o u t  a t  t h i s   d e p o s i t ,  however, 

t h e  DIAND (1974) Granular Materials Inventory  Report ,  Vol. I1 shows t h i s  

d e p o s i t   c o n s i s t s  of silty g r a v e l  and  sand.  This s i t e  w a s  checked by an 

NESCL geo log i s t   du r ing  the f i e ld   r econna i s sance .  

VOLUME 

The DIAND r epor t   e s t ima ted  a volume of 120,000 cubic   yards .   This  volume 

could probably be   i nc reased  by inc lud ing  the adjacent d e p o s i t s  of 

similar material. 

DEVELOPMENT AND REHABILITATION 

Deposit  106P-B5(R) i s  a source  of f a i r   q u a l i t y   g r a n u l a r  material accord- 

i n g  t o  p rev ious   i nves t iga t ions .   Th i s  material would b e   s u i t a b l e  for 

g e n e r a l   f i l l  and p o s s i b l y  backfill i n   p i p e l i n e   c o n s t r u c t i o n .   F u r t h e r  

d r i l l i n g  and test p i t t i n g  would  be  required t o  a c c u r a t e l y  assess t h e  

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

Access t o  t h e   d e p o s i t  from t h e   p i p e l i n e   r i g h t  of way would  involve 

c ros s ing  an escarpment,  and care would  have t o  be   t aken   no t  to i n i t i a t e  

sk in   f l ows   ove r   t h i s  area. 

Because of t h e  low qual i ty ,   volume,  and p o s s i b l y   d i f f i c u l t  access, t h i s  

depos i t  would  probably no t  be  developed unless sources  1060-B7, 106P-B1 

and 106P-B2 were not adequate  t o  meet loca l   requi rements   for   bor row 

material. 
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DEPOSIT 1041-B1 

PHYSICAL SETTING 

Th i s   depos i t   cons i s t s  of  remnants of an   ou twash   p la in   loca ted  5 t o  10 

miles n o r t h  of t h e  mouth of Payne  Creek  and 4.5 miles w e s t  of  milepost 

230 on the   p roposed   p ipe l ine   r i gh t  of way. This   depos i t   cor responds   to  

source  numbers 1035 and 1034 i n  EBA DIAND Granular Materials Inventory 

Volume I1 (1974)   report .  

The outwash  remnants  stand 20 t o  50 f ee t   above   t he   su r round ing   t e r r a in .  

T h e i r   s u r f a c e s   a r e   f l a t   t o   g e n t l y   u n d u l a t i n g  and the   scarps   marking   the  

edges are s t eep ,   w i th   s lopes  up t o  20 deg rees   o r  more. 

Most of t h e   d e p o s i t   a p p e a r s   t o   b e   r e l a t i v e l y   f r e e  of overburden, a l -  

though some f l a t   c e n t r a l  areas could  have a cover of l f o o t  of pea t  and 

s i l t .  The remnants are w e l l  drained  around  the  edges  and well t o  mod- 

e r a t e l y  w e l l  d ra ined  i n  t h e   c e n t r e .  Many of t h e   i n t e r v e n i n g  areas have 

very poor d r a i n a g e ,   a l t h o u g h   t h e   g r a v e l l y   a l l u v i a l   f a n   s e p a r a t i n g   t h e  

two main s e c t i o n s  of t h e   d e p o s i t  has moderately good drainage.  The 

a c t i v e   l a y e r  was not: determined  but  is probably i n  excess of 15 f e e t .  

Moderately  s loping till p l a i n   w i t h   l o c a l  marshy areas lies between  the 

depos i t  and p ipe l ine   a l ignment .  

BIOLOGICAL SETTING 

A wide  range  of  vegetation  communities is found  on t h i s  extensive si te.  

Vege ta t ion   cons i s t s  of dense   s tands  of whi te   spruce ,   b lack   spruce ,   whi te  

b i r c h ,  and sca t t e red   a spen   w i th   i nd iv idua l  trees up t o  50 f t .  i n   h e i g h t .  

Sca t te red   shrubs  make up the   unde r s to ry  and  ground  cover  consists  of 

i so l a t ed   pa t ched  of herbs ,   g rasses   and   l i chen .  Low l y i n g  areas suppor t  

sedges,  mosses and   s ca t t e r ed ,   s tun ted   b l ack   sp ruce .  The area provides  

p roduc t ive   hab i t a t   fo r   beave r ,   wo l f ,   l ynx ,   fox ,   mar t en ,   b l ack   bea r ,  

moose,  and car ibou.  An abandoned t r a p p e r ' s   c a b i n  was loca ted  at: t h e  

s i t e  during  the  1975  survey.  
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Numerous  ungulate  tracks  suggest  the  possible  existance of a mineral 

lick  in  the  vicinity.  Waterfowl  are  most  numerous  in  the  area  in  the 

April-June  period  when  they  congregate on the  Mackenzie  River.  Water- 

fowl  occur  in  lesser  numbers on waterbodies  adjacent  to  the  site  through- 

out  the  open-water  season. Some of the  larger  lakes in the  vicinity 

support  fish  populations  including  whitefish,  pike,  lake  trout  and 

suckers. 

MATERIAL 

Shallow  drill holes  and  test  pits  indicate  that  the  deposit  is  pre- 

dominately  well  graded sandy gravel  with  variable  silt  and  occasional 

cobbles.  Interbedded  sand  and  gravel  was  encountered i n  3 test  holes 

with  the  sand  beds  being  clean and well  graded.  Moisture  content  at 

shallow  depths  is  very  low. 

VOLUME 

The  geomorphology  of  the  deposit  and  the  drill  hole  described  in  the 

DIAND r e p o r t  for  Site 1035, indicate  that  these  outwash remnants are  at 

least 20 feet  thick.  Total  estimated  volume, based on  this  depth and an 

area of 1,140  acres is 35,000,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Deposit 1061-B1 is a source of good  to  excellent  quality  granular 

material  which  is  suitable f o r  general  fill,  backfill  in  pipeline  con- 

struction,  building  pads,  and  concrete  and  asphalt  aggregate  production. 

The  gravel  will  require  further  testing  before  use in concrete. A 

detailed  drilling  program  would  be  necessary  to  accurately  determine  the 

best  areas f o r  borrow pit  development. 

I 
P 
I 
8 
I 
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Physical  Setting : 

Material : 

Volume : 

Assessment: 

DEPOSIT 1061-E1 

Deposit  1061-Bl 
plain located 5 
Creek and 4 . 5  m 

consists of remnants of an  ovtwash 
miles  north  of the mouth of Payne 
iles  from  the  right of way. 

GRAVEL - well g r a d e d ,  sandy,  with variable  silt 
content. 

35,000,000 cubic  yards. 

Deposit 1061-B1 is a  source of good to excellent 
quality  granular  material  suitable for general Till, 
backfill,  building pads  and concrete and aspha l t  
aggregate.  

Airphoto NO. A12574-318, 319 

Approximate Scale : I" = 3300' 
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No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize  biological,   environmental   and  socio- 

economic  impacts f i n a l   l o c a t i o n s  of a l l  f a c i l i t i e s   i n c l u d i n g  roads ,  

camps, p i t  boundar i e s ,   e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

gation.  Development  and  operation  of  borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

t he   yea r .  

Access t o  t h e   d e p o s i t  would   p robably   be   ach ieved   v ia   the   p ipe l ine   r igh t  

of way and  then  overland  about 4.5 miles w e s t  t o   t h e   d e p o s i t   c r o s s i n g  a 

moderately  s loping till  p l a i n  and some local marshy areas. I n   o r d e r   t o  

minimize  environmental damage care would be   taken   to   p rovide   adequate  

s i l t a t i o n  and  drainage  controls  and snow roads would be b u i l t   t o   t r a n s -  

port   borrow matertal t o  h a u l   p o i n t s  on t h e   r i g h t  of way. 

I n i t i a l l y ,  trees and o t h e r   v e g e t a t i o n  would  be  removed  from t h e   s e l e c t e d  

sites and a c c e s s   r i g h t  of ways and  harvested  or   disposed  of   in   accordance 

wi th   l and   use   regula t ions .  Most of t h e   d e p o s i t  is f r e e  of overburden, 

t h e r e f o r e ,  l i t t l e  s t r i p p i n g  w i l l  be   r equ i r ed .  

Development  of t h i s   d e p o s i t  would involve  excavating  borrow material 

evenly from higher  w e l l  d r a ined  areas s o   t h a t  good d ra inage  would  be 

e s t a b l i s h e d   o v e r   t h e  area. Conventional  earthmoving  techniques  would be 

used as the   depos i t   has  low moisture   content  and i s  unfrozen t o  a depth 

of ove r   15   f ee t .  I f  ice  w a s  encountered   b las t ing   could   be   used .  Crush- 

ing   and/or   sc reening  of t h e  material may be r equ i r ed   t o   p roduce   qua l i t y  

cons t ruc t ion   aggrega tes .  

Equipment required  for  development would  be  dozers ,   r ippers ,  end-dump 

t rucks ,   f ron t -end   loaders ,  as well as screening ,   c rush ing ,   concre te  and 

a s p h a l t   p l a n t s   i f   r e q u i r e d .  
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A progressive rehabilitation  plan  will  be  developed  for  each  deposit. 

T h i s  plan w i l l  have  the  objective of restoring  disturbed  areas to be 

compatable  with  their  surroundings,  and  will  outline t h e  sequence of 

rehabilitation  procedures to be  used at each  stage of development  and a t  

the abandonment of the  site.  This may include  procedures  such as: 

selective  grad-ing  and  shaping;  selective  stripping  and  replacing of top 

soil and overburden;  installation of physical eros ion  control  structures 

and  material;  seeding  and  mulching; and the planting of trees  and  shrubs. 
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TEST HOLE LOG 

Lu 

I! 

LABORATORY TEST DATA 

A Dry density (pcf)  0 Woter content YO 

Plostic limit 1-i liquid limit 

1 60 Bo 1 0 0  120 140. 
20 40 60 80 1000 

OTHER 
TEST DATA 

I 

LEVATION : 1 1975 BORROW INVESTIGATION 

'IPE MILEAGE , 

4 IR  TEMP - b p p r o r .  2 %  I 

REMARKS 

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

D i f f i c u l t y   i n   r i t h -  
d r a r i x   d r i t l  stom 

no c o t t i  ng return.   only 
dust 

rEST HOLE No. 

N 7 5 - 1 0 6 1 - 8 1  - B  

pc-9.su: 



I 

cn 
0 

I 

TEST HOLE LOG 

s i l t ,  occasional  cobatas t o  6”, 
s h a l e  fragments 

3 

4 

5 
coarser   f rDn 5 . 2 ’ .  g I a V E l  t o  9” 

n 

I l l  

LABORATORY TEST DATA :s 
I w A Dry density ( p c f )  0 Woter tonfcnt % 
u l !  
2 ~ Plostic limit 1-1 liquid fimit a 

2 40 60 Bo 100 120 140A 
7 5 0  20 40 60 80 1000 

OTHER 

TEST DATA 
I 

MA. conbined 
samples I - 5 
6 - 5 1 %  
s - 45% 
F =  4% 
( W  

N75-1061 - B 1 - 1  

SHEET 1 OF 1 



I 

cn 
0 
03 

I 

DESCRIPTION 

t o  fine. p l b b l 8 s  rounded t o  Z", 
o c c a r i l n a l  mbblss t o  e",  shal l  
fragments weathered t o  8" I 3" 

c o a r s e r  f rou  4 .0 '  - 5 . 8 '  

I 

iD BY:  1 . M . U .  IFACILITY 

TEST HOLE LOG 
LA3ORATORY TEST DATA 

OTHER 
TEST DATA 

100 0 

c TEST HOLE No. 

PC-9,SK: 
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DESCRIPTION 

GRAVEL - cnarse   to   f ine ,  sone m a d i m  saod, 
t r i c e   s i l t ,   p b b l e s  rounded t o  
3”,  r u s t   b r o g n  0 . 7 ’  to 1.3’> 
b l a c k  and i n c r e a s i q   o r g a n i c  
c m t e n t  1.3‘ t o   1 . 9 ’ ,   c o a r s e r ,  
c lay   pockets   f rom  depth 2 . 0 ‘ .  
cobb les  t o  7”, i so la ted  beuldsrs 
t o  9”, rOIIndBd 

TEST HOLE LOG 

fs LABORATORY TEST  DATA I 
w A D r y  density (pcf )  0 Water content 7. OTHfR 

-8 
W 
L u u  Plastic limit 1-1 Liquid limit 

? A  a TEST  DATA 
2 40 60 80 100 120 140 A 2 

2 5 0  20 40 60 80 1 0 0 0  U 4 

r 

REMARKS 

Approximately 75 minutss 
t o   e z c a v a t e  p i t  

E S T  HOLE No. 

N 7 5 - 1 0 5 1  - B 1 - 4  

SHEET 1 OF I 
PC-P,SK?: 



SIEVE ANALYSIS REPORT 
I 

;AMPLE N75-1061-B1-1 DEPTH 1.0-6.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED August 7 6 .  1975 SAMPLED BY NESCL - II 
I G R A V E L   S I Z E S  I S A N D  S I Z E S  1 FINES ="I SIEVE PERCENT 

-SIZE I PASSING I 

". 3 "  2" -- +I 1 0 0 . 0  

ZOMMENTS OVERSIZE ( > 3 " )  = 0.0  

SAMPLE N75-1061-B1-2 DEPTH- 1.0-6.0 R.M.HARDY REPORT  NUMBER 

DATE SAMPLED" SAMPLED BY-NFSCT,  .. 38 ..~ .. 

t i  G R A V E L  S I Z E S  I S A N D  S I Z E S  SIEVE PERCENT 
72%1 40 9 V O ]  Y SIZE PASSING 

COMMENTS OVERSIZE ( > 3 " )  ' 0.0 O/o 

OEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-1061-B1 

CONSULTING  ENGINEERING b TESTING L*,*,,,*, .I,.,,.* ". L.n.l.4 PAGE 
511 

I 1 



SIEVE ANALYSIS REPORT 

SAMPLE N75-1061-El-3 DEPTH 1.0-4.0 I R.M.HARDY REPORT  NUMBER 

. t" .. ." 

No. 4 
No. 0 
No. 16 40.1 
No. 30 36.5 
No.  50 30.4 

IOMMENTS  OVERSIZE ( > 3 " )  = 0 . 0 % ~  

5AM P I E  N75-1061-B1-4 DEPTH 1.0-6.0 - 1 R.M.HARDY REPORT  NUMBER 1 
DATE SAMPLED August 28' 

- 
1975 SAMPLED BY NESCL 

". 
r G R A V f L  S I Z E S  S A N D  S I Z E S  F I N E S  

4 8  V o  21 O/O 4% 1 4  '/o 5% a Y, 
COARSE FINE COARSE M E D I U M  F INE 

164 I 
SIEVE I PERCENT SIZE PASSING 

.t -I 
." .. .. 

3 I' 
" 1 0 0.:" 0, 

2 'I 83.. 4 
1 vi- 71.5 

1 58.7 
3/: 52,4- 
7; 44 .8  
"E . . . 39 .0  
7; 

" 

. .- 

No. 4 30-17- 
No. 0 2 6 . 2  
No. 16 21.5 
No. 30 15.1  

". 

No. 50 103- 
No. 100 8.4  
No. 200 7.5 

~- 

- -- . " 

:OMMENTS  OVERSIZE (>3") = 3.2% 

DEPOSIT No. 

R.M.HARDV & ASSOCIATES LTD. N75-1061-Bl 
CONSULTING ENGINEERING L TESTING 

Ll,,...+r,n. *rrr . r . .  

,.h"", L.3,1.. PAGE 
512 



SUMMARY OF LABORATORY TEST DATA 
FOR 

SUITABILITY OF AGGREGATES IN CONCRETE 

SAMPLE NO. N75-1061-B1-2 DATE SAMPLED : August 26, 1975 SAMPLED BY : NESCL 
DEPTH ( F T . )  : 1-6 DATE  TESTED : February ,  1976 T E S T E D  BY 1 

I I  
S O U N D N E S S  OF AGGREGATE 
SULPHATE TEST 

ORGANIC IMPURITIES 
TEST 

COARSE AGGREGATE : LOSS = 6. 70% 

FINE AGGREGATE 
NUMBER : 3i" 

COAL  REMOVED : 3 
: LOSS = 10. 35 % 

1 0 s  A N E E L E S  ABRASION TEST 

PERCENT LOSS = 

COAL & ROOTLETS /I REMOVED : 3  

/I COAt CONTENT : Trace 
21.6 % SIGNIFICANCE : 

I I  

SUMMARY OF ROCK TYPES, COARSE AGGREGATE.  (PETROGRAPHIC ANALYSIS] 

ROCK T Y P E  

Quartzite 

Granite 

Sandstone 

Siltstone 

Limes tone  

Chert 
F l i n t  

Ironstone 

CLASSIFICATIONS 
TOTAL 

WEIGHTED 
COMPONENT % 

3 4 . 7 5  

Strong to very strong, Good 
I 5.55 

I 1 . 9  

8.0  

Medium strong, F a i r  I 8.65 

P o t e n t i a l l y  r eac t ive ,  Fair  

Weak, Poor  I 0 . 3  

PN = 1 4 2  INTERPRETATION : Poor quality coarse   aggrega te  62.3 

COMMENTS : Check s t a b i l i t y  of chert 

DE POSIT No 
R.M.HARWV & ASSOCIATES LTO. 
C O N S U L T I N G   E N G I N E E R I N G  L T E S T I N G  N75-1061-B1 

L"..'". 3.f.M.. 

C"", L.-.l.a 

PAGE 513 
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DEPOSIT 106I-B2 

Physical  Setting: Deposi t  106I-B2 c o n s i s t s   o f   t e r r a c e d  kames on the 

Material : 

Volume : 

Assessment: 

east  s i d e  of t he   T ieda   R ive r ,   abou t  3 miles sou th  
of Yeltea Lake, and 2 . 5  miles n o r t h e a s t  of milepost: 
250 of t h e   p r o p o s e d   p i p e l i n e   r i g h t  of way. 
SAND - p o o r l y   g r a d e d ,   f i n e ,   w i t h   v a r i a b l e  s i l t  and 
grave l   conten t .   Under la in  by till .  

2,500,000 cubic   yards .  

Deposi t  1061-B2 i s  a source  of p o o r   q u a l i t y   g r a n u l a r  
material m a r g i n a l l y   s u i t a b l e   f o r   g e n e r a l   f i l l .  Access 
i s  n o t  c o n s i d e r e d   t o   b e  a problem o v e r   t h e  2.5 miles 
from t h e   d e p o s i t   t o   t h e   p i p e l i n e   r i g h t  of way.  Develop- 
ment i s  u n l i k e l y   t o   t a k e   p l a c e   u n l e s s   e x t r e m e   s h o r t a g e s  
of material exis t :  i n  t h e  area. 

cJ Deposit  Outline +-- Proposed Gas Pipeline Route 
+A Drill Hole Location 

MP335 Mackenzie  Highway 

3 0 Test Pit  Location 

Airphoto No. Al2607-97 
Approximate Sca le :  1" = 3300 '  

- 515 - 
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DEPOSIT 106I-B2 

PHYSICAL SETTING 

Th i s   depos i t   cons i s t s  of t e r r a c e d  kames l o c a t e d  on t h e  east s i d e  of t h e  

Tieda  River  about 3 miles south of Yeltea Lake. It  i s  2.5 miles north-  

east of milepost  250 on the   p roposed   p ipe l ine   r i gh t  of way. 

Kame c r e s t s  stand about 50 fee t   above   the   sur rounding  terrain. The 

wes tern   f lank  of t he   sou the rn   s ec t ion  is marked  by f la t   benches   sepa-  

r a t e d  by s c a r p s  5 t o  15 feet high.   Other   s lopes are general ly   moderate .  

Overburden i s  neg l ig ib l e   a long   t he  crests of  the  kames,  but may be up t o  

5 f e e t   t h i c k  on the  back  edges of some of the  benches,  The s i te  is well 

d r a i n e d   e x c e p t   f o r   f l a t  areas on the  benches  which  have  imperfect 

drainage.  The a c t i v e   l a y e r   v a r i e s  from 1 t o  6 feet   depending on vege- 

ta t ion  cover .   Al though one i c e  lease was encountered,   the  material 

genera l ly   has  a low ice  con ten t .  

A small creek and a g e n t l y   r o l l i n g   m o r a i n i c   p l a i n  l i e  between  the  de- 

pos i t   and   t he   p ipe l ine   rou te .  

BIOLOGICAL SETTING 

Vegeta t ion   on   the   be t te r   d ra ined   por t ions  of t h i s   d e p o s i t   c o n s i s t s  of 

a dense  s tand of white   spruce up t o  40 ft. i n  he igh t  and a mixed  ground 

cover  dominated  by  dwarf  shrubs,  mosses  and  lichens. On  poorer   drained 

areas s tun ted   sp ruce  and  tamarack are a l s o   p r e s e n t .  The area provides  

p r o d u c t i v e   h a b i t a t   f o r  lynx, mink, fox,  wol f ,   b l ack   bea r ,  moose,  and 

occas iona l   g r i zz ly   bea r .   Ca r ibou  are p r e s e n t   i n   t h e  area dur ing   the  

summer per iod.  Moose migrate   through  the area i n  t h e  November-December 

and  March-April  periods. No information i s  a v a i l a b l e  on  waterfowl  use 

of t h e  area. During  the summer period  grayling,  long-nose  suckers,   round 

whi t e f i sh ,   p ike ,   s l imy   s cu lp in ,  and l a k e  chub are p r e s e n t   i n   t h e   T i e d a  

River. There i s  no   repor ted   win ter  f low i n   t h i s   r i v e r .  Spawning runs 

of g ray l ing   and   wh i t e f i sh  move through  the r iver e n r o u t e   t o  Yeltea Lake. 



MATERIAL 

D r i l l i n g  

southern 

depos i t  i 

and tes t  p i t   i n v e s t i g a t i o n s  were c a r r i e d   o u t  only i n   t h e  

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

s a source  of very   poor   qua l i ty   g ranular  material. Poor ly  

graded   f ine   sand   wi th   var iab le  s i l t  and  gravel   content  w a s  found t o  a 

depth of 25 feet .   Local ly   however ,   the   sand w a s  only 1 t o  4 f e e t   t h i c k  

and  underlain  by till. 

VOLUME 

Total   estimated  volume,  based on a depth of 10 f e e t  and  an area of 

370 a c r e s  i s  2,500,000 cubic  yards.   Recoverable  volumes may be  lower 

depending  on  overburden  thicknesses. 

DEVELOPMENT AND REHABILITATION 

Deposit  106I-B2 i s  a source  of poor q u a l i  . t y   g ranu la r  ma . ter ia l  which is 

m a r g i n a l l y   s u i t a b l e   f o r   g e n e r a l   f i l l .   A l t h o u g h   t h e r e  i s  a l ack   o f  good 

q u a l i t y  material a t  t h i s  s i t e ,  t h e   s c a r c i t y  of borrow i n   t h i s  area could 

n e c e s s i t a t e  i t s  development. 

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of  t h i s   d e p o s i t .  To minimize   b io logica l ,   envi ronmenta l   and   soc io-  

economic   impacts   f ina l   loca t ions  of a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e tc . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

gation.  Development  and  operation of borrow sources  may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d  of 

t he   yea r .  

Access t o   t h e   d e p o s i t   a l o n g   t h e  east s i d e  of the   T ieda  River from t h e  

p i p e l i n e   r i g h t   o f  way p r e s e n t s  no major  problems. In  o rde r  t o  prevent  

environmental  damage, care would b e   t a k e n   t o   a v o i d   s i l t a t i o n   o f   t h e  

Tieda  River  and snow roads  would  be  bui l t  t o  t ransport   borrow material 

t o  h a u l   p o i n t s  on t h e   r i g h t  of way. 

- 518 - 



A d e t a i l e d   d r i l l i n g  program  would b e  r e q u i r e d   t o   d e l i n e a t e  areas of t h e  

b e s t   q u a l i t y  material. Development of t h e   b e t t e r  areas would  involve 

excavating  borrow material evenly from the   h ighe r  well d ra ined  kame 

c r e s t s ,   o r  from  the scarps on the   wes te rn  flank of t h e   d e p o s i t .  Blast- 

ing o r  conventional  earthmoving  techniques would be used, depending on 

the   degree  of ice cementation. The tree growth w i l l  r e q u i r e   c l e a r i n g  

and   harves t ing   before  the s e l e c t e d  borrow areas are s t r i p p e d  of over- 

burden  and  topsoil .  The overburden w i l l  b e  stockpiled a long   t he   pe r i -  

meter of the  borrow  excavat ion.  

Equipment required  for   development  would be   doze r s ,   r i ppe rd ,  end-dump 

t r u c k s  and  front-end  loaders.  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  will be  developed f o r  each   depos i t .  

This   p lan  w i l l  have   t he   ob jec t ive  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

cornpatable  with  their   surroundings,   and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s  t o  be used a t  each stage of  development  and a t  

t h e  abandonment of t h e  si te.  This  may include  procedures   such as: 

s e l e c t i v e   g r a d i n g  and  shaping; selective s t r i p p i n g  and r e p l a c i n g  of t o p  

s o i l  and   overburden;   ins ta l la t ion  of p h y s i c a l   e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding  and  mulching;  and  the  planting of trees and  shrubs. 
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DESCRIPTlON 

o r a g e  elom 

TEST HOLE LOG 
~ 

u1 

> 
LABORATORY TEST DATA L S  

+ u A Dry density (pcfl 0 Woter content 9: 
u v  
g ~ Plastic limit 1-1 Liquid limit 

Q 
2 40 60 80 100 120 1404 

Z S O  20 40 60 80 100 0 

T REMARKS 

TEST HOLE No. 

SHEfT 1 OF 1 

Pc-9 ,W 
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SIEVE ANALYSIS REPORT 

SAMPLE N75-1061-B2-2 DEPTH ~- 1.0-4.0 .- "_ - R.M.HARDY REPORT  NUMBER 

168 - . 
DATE SAMPLED August 2 8 p  1975 SAMPLED BY NESCL 

G R A V E L  S I Z E S  S A N D  S I Z E S  S I E V E  PERCENT 
SIZE PASSING 

F I N E  " " 

0 O/O 2 '1.5 1 '/o 

C O A R S E   F I N E  M€DIUM 

:OMMENTS Moisture contents range from 4.3% to 1 2  - 2 %  OVERSIZE ( > 3 " )  = O b 0  *lo 

SAMPLE . ~. DEPTH- ~. R.M.HARDY REPORT NUMBER 

DATE SAMPLED-" SAMPLED BY 

1 

SIEVE I P E R C E N T  

. " "_ - 

SIZE I PASSING 

~ . -  
No. 16 

No. 30 - 

No. 50 
No 100 
No. 200 

"" .~ . 

- 

OMMENTS OVERSIZE ( > 3 " )  Y O .  

DEPOSIT No. 

R-M-HAROV 6 ASSOCIATES I Tn - 

C O N S U L T I N G   E N G I N E E R I N G  L T E S T 1  

J 





Physical  Setting : 

Material :  

Volume : 

Assessment: 

DEPOSIT 106I-B3 

Deposit 106I-B3 consists  of  broad  kame  terraces  and 
a small  esker  located on the south  f l a n k  of the 
Ramparts  Plateau 1 mile  west of milepost 260 on 
the  right of way. 
SAND - fine  to  medium,  with  variable  silt, clay and 
gravel  content. 

6,200,000 cubic yards.  

Deposit 106I-B3 i s  a source  of  fair t o  good quality 
granular  material  suitable  for  general f i l l ,  backfill 
and  possible  building  pads.  Access  would  involve 
crossing  steep t o  moderate  slopes. 

LEGEND c> Deposit Outline + -- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie Highway 
3 0 Test  Pit Location 

Airphoto No. A12697-73 

Approximate  Scale: 1" = 3300' 
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Longitude: 129" 07' 
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DEPOSIT 106I-B3 

PHYSICAL SETTING 

This   depos i t   cons i s t s  of broad kame terraces and a small e s k e r   s i t u a t e d  

on t he   sou th   f l ank  of the  Ramparts   Plateau.  It i s  5 miles east-south- 

east of t h e  mouth of t h e  Tieda River and 1 mile west of milepost  260 on 

the  proposed  pipel ine  a l ignment .   This   deposi t   corresponds t o  source 

number 1022 i n  EBA DIAND Granular Materials Inventory Volume I1 (1974) 

report:. 

Segment "A" of this d e p o s i t  i s  a l a r g e  kame terrace wi th  meltwater 

channels   cu t  20 t o  40 f e e t   i n t o  i t s  upper f l a t   t o   g e n t l y   r o l l i n g   s u r f a c e .  

Segments "B" and "C" are similar but   have  l inear   shapes  and a small 

creek  has  incised a channel   through  the  centre  of p a r t  E. 

Segment "D" is a broad kame terrace that  has  been  channeled  and ter- 

raced. Its f l a t   u p p e r   s u r f a c e   s t a n d s   a b o u t  150 f e e t  above   t he   c r eek   t o  

the  south.  Channels  and terraces are i n s e t  20 t o  100 f e e t  below  the 

main su r face .  

Segment "E" is  a small e s k e r  whose  rounded crest s t ands   abou t  50 f e e t  

above   the   sur rounding   te r ra in .   S lopes  up t o  30 degrees  are common along 

its edge. 

All segments of the   depos i t   have  a th in   cover  of peat and s i l t  which may 

th i cken  t o  3 f e e t  on some of the  broader  f l a t  sur faces .   Dra inage   over  

most of d e p o s i t  i s  moderately good t o  good. Sec t ion  "E" and scarps 

along Sec t ion  "D" are rap id ly   d ra ined .   Wi th in   the   inc ised   channels  

drainage is imperfect   to   poor .  

Although t h e  active l a y e r  may be deep i n  the   esker   and  on sou th  facing 

s c a r p s ,  i t  appears   to   vary   be tween 2 and 10 f e e t   o v e r  most  of t h e   d e p o s i t .  



C l i f f s   t o   t h e   n o r t h  and east o f   t he   depos i t   s epa ra t e  i t  from the   P ipe-  

l i n e   r i g h t  of way. To t h e   s o u t h e a s t ,   t h e   t e r r a i n   a p p e a r s   t o   b e  a gen t ly  

r o l l i n g   m o r a i n e   p l a i n   w i t h  some s t e e p  t o  modera t e   s lopes   c lose r   t o   t he  

p ipe l ine   a l ignment .  

BIOLOGICAL SETTING 

A wide  range of vegetation  communities are found on th i s   ex tens- ive  s i te .  

Vegetat ion on t h e  terraces c o n s i s t s  of spruce ,  50 f t .  o r  more i n   h e i g h t ,  

with  clumps of b i r ch   s ca t t e r ed   t h roughou t .  A shrub   unders tory  i s  p resen t  

wi th  a ground  cover of herbs  and  mosses.   Stunted  spruce  with  sedges are 

found i n   t h e   p o o r l y   d r a i n e d  areas, wh i l e   r ap id ly   d ra ined   s loeps  are 

charac te r ized   by   sca t te red   aspen   wi th   jun iper  and bea rbe r ry .  

The area provides   modera te   to  good h a b i t a t   f o r  a wide  range of small 

and l a r g e  mammals. Por t ions   o f   the  area may be  used  for  denning. Red 

squ i r r e l ,   g rouse   and  Arctic loon s i g n  were o b s e r v e d   i n   t h e  area i n  1975. 

Nearby c l i f f s   p r o v i d e   p o t e n t i a l   r a p t o r   n e s t i n g  si tes.  The area is 

adjacent   to   the   Mackenzie  River where l a r g e  numbers of waterfowl con- 

g rega te   du r ing  May and  June.  Migrating moose may  move through  the  area 

i n  November-December, and  April-May, e n r o u t e   t o  and  from i s l a n d s   i n   t h e  

Mackenz-ie River. The area also p r o v i d e s   f a i r  t o  goad  moose summer 

range. The ad jacen t  small ponds  and  lakes  do  not  appear t o  suppor t  

f i s h  popula t ions .  

MATERIAL 

Material i n   t h i s   d e p o s i t  is predominate ly   f ine  t o  medium sand  with a 

v a r i a b l e  s i l t ,  c lay  and  gravel   content .  Beds of coarse  and w e l l  graded 

gravel   with  varying  amounts  of s i l t ,  sand  and  cobbles are in te rbedded  

w i t h   t h e   s a n d   i n  several d r i l l   h o l e s  and test  p i t s .  Drill h o l e  106I-B3-B 

encountered 9 f e e t  of sand  then 25' of g r a v e l   i n d i c a t i n g   t h a t  areas 

of f a i r l y  good qual i ty   bor row are a v a i l a b l e   i n   t h i s   d e p o s i t .  
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VOLUME 

T o t a l  estimated volume f o r  a l l  segments  of  the  deposit ,   based  on  an area 

of 860 acreas   and  an  average  depth of 1 0   f e e t  is 6,200,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit 106I-B3 is  a source of f a i r  t o  good q u a l i t y   g r a n u l a r  material 

which is s u i t a b l e  f o r  g e n e r a l   f i l l ,   b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n  

and p o s s i b l y   b u i l d i n g   p a d s .   F u r t h e r   d r i l l i n g  would be   r equ i r ed   t o  

l o c a t e  areas of the   bes t   qua l i ty   bor row.  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological ,   environmental   and socio- 

economic  impacts f i n a l   l o c a t i o n s  of all f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  b e   s u b j e c t   t o   f u r t h e r   f i e l d   i n v e s t i -  

ga t ion .  Development  and operat ion  of   borrow  sources  may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s   o f  

t he   yea r .  

Access t o   t h e   d e p o s i t  from t h e   p i p e l i n e   r i g h t  of way would involve 

c r o s s i n g   s t e e p  t o  modera t e   s lopes .   Te r ra in   t o   t he   sou theas t   p re sen t s  

t h e  least  problems  and  would  probably  provide the bes t   though  longes t  

rou te .  I n  o r d e r   t o  minimize environmental  damage, snow roads  would  be 

b u i l t   t o   t r a n s p o r t   t h e   b o r r o w  material from t h e   d e p o s i t   t o   h a u l   p o i n t s  

on t h e   r i g h t  of way. 

Development  of t h e   s e l e c t e d  sites would i n i t i a l l y   r e q u i r e   t h e  tree and 

vegeta t ive   cover  t o  be removed  and disposed o f ,  o r  harves ted   in   accord-  

ance   w i th   l and   u se   r egu la t ions .  The t h i n  cover of   peat  and s i l t  would 

then   be   s t r ipped  from t h e  s i te  and s tockpi led  around  the  edge.  Excava- 

t i o n  of borrow material would be   car r ied   ou t   accord ing   to   deve lopment  

plans  for   upland  borrow  sources ,  when fu r the r   i n fo rma t ion  i s  a v a i l a b l e  

for a l l  s e c t i o n s  of t h e   d e p o s i t .  The borrow p i t  would involve exca- 

v a t i n g  borrow material evenly  from  higher w e l l  drained areas t o  a grade 
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such   tha t  good dra inage  is  maintained.  Steep slopes may be opened up 

and t h e  face of the scarps   excavated.  Blasting or   convent iona l   ear th-  

moving techniques would be  used  depending on the   degree  of i c e  cementa- 

t i o n .  

The excavated material may have   to  be s tockp i l ed ,  thawed,  and  drained 

be fo re  it i s  used, Natural   mixing  during  excavat ion  should  be  adequate  

t o  o b t a i n  good grada t ions .  Equipment required  for   development  would be  

dozers ,  r i p p e r s ,  end-dump t rucks ,  and  front-end  loaders.  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be  developed f o r  each depos i t .  

This   plan w i l l  have t h e   o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

cornpatable with t he i r   su r round ings ,  and w i l l  ou t l i ne   t he   s equence  of 

r ehab i l i t a t ion   p rocedures   t o   be   u sed  a t  each   s tage  of development and a t  

t h e  abandonment of t h e  s i t e .  This  may include  procedures   such as: 

selective grading  and  shaping; selective s t r i p p i n g  and r ep lac ing  of top  

s o i l  and   overburden;   ins ta l la t ion  of phys i ca l  erosion c o n t r o l   s t r u c t u r e s  

and material; seeding and mulching;   and  the  plant ing of trees and shrubs.  
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TEST HOLE LOG 
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4 1 1  
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8 

IO 

1 

DESCRlPTlON 

51 = I  

6.Y.H. I FACILITY 

0.0. l l A T  L LONG : M a 3 5 ' 5 7 " M ,  1 2 9 ° 0 5 ' 1 3 ' ' X  

LABORATORY TEST DATA 

A D r y  density (pcf )  0 Water content 7. 
Plastic limit 1-1 Liquid limit 

O M 3  Bo K>o 120 I40 A 
20 40 60 80 moo 

0' 
TES' 

rHER 
r DATA 

I 2 
0 

a 

1 

9 

10 

- 13 

ROJECT: 1301 I 
LEVATION : I975 BORROW I H V E S T I G A T I O N  

REMARKS 

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

15:50, h o l e  sloughing 

iafrrrrd by a c t i n n  o f  
d r i l l  

no c u t t i n g  r a t u r n  

h o l e  plugf i  ng 

TEST HOLE No. 

N 7 5 - 1 0 6 1  -33-A 

SHEET 1 OF 1 
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3 DESCRlPTlON 

TEST HOLE LOG 
LABORATORY TEST DATA 

A Dry  density (pcf] 0 Water content 

Plastic limit 1-1 liquid limit 
OTHER 

TEST  DATA 
0 60 80 1 0 0  120 140 A 

20 40 60 80 1000 

LEVATION : 1 1975 BORROW INVESTIGATION 

REMARKS 

I 8  5 w a t e r  gushes o u t  o f  
hole  

flow of water  s lows 
down 

some slough i n  h o l e .  

TEST HOLE No. 

N 7 5 - 1 0 6 1  - 8 3 - 8  

5HEET 2 OF 2 
PC-SSK3 

m 



SILT- t race  f ine   sand,   brorn,  damp 
p iacas  o f  rood 

4.0 
SllD - f i n e   t o  medium, t r a c e  coarse. 

s i l t y ,   t r a c e   f i n e  gravel,- 
brown t o  rust  brown, damp 

SUO-f ine   to   aedium,  I ight  brown, 
c l a a r .  

B.p 

n,o ""_ occasional   panbles 

- 
I. .. .. .. .. .. 
.. I .. . 

.. .. .. .. .. . .. . .. . .. .. .. .. .. . .. . .. .. 

.I  .. 
.I . .. . . I .  .. . . .. .. . 
" 

. .. 
T '  
.. . 
+ + 
4- + .  + + -  + + -  + + -  + + -  + + - I  + 
+ i  + + - I  + 
+ i  + + - I  + + - I  + + - I  

TEST HOLE LOG 

I LABORATORY TEST DATA 

OTHER 
TEST  DATA 

1975 BORROW INVESTlGATlON 

- 
c 
U 

REMARKS 

14:ZO 

'EST HOLE No. 

N75-1061-B3-C  

IHEET I OF 3 



c o b n l e  

EObb l e  

t r a c e  f i n e  t o  c o a r s e  g r a v e l  

TEST HOLE LOG 
LABORATORY TEST  DATA 

A Dry density (pcf) 0 Water content % 

Plastic limit 1-t liquid limit 
OTHER 

TEST DATA 
0 60 BO 100 120 140A 

20 40 60 80 1000 

'ROJECT: 1301, I 
LEVATION 

1975 BORROW I N V E S T  I G A T  I ON 

REMARKS 

14: 34  

rEST HOLE No. 

H 7 5 - 1 0 6 1 - 8 3 - C  

SHEET 2 OF 3 
K-9,5U? 
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TEST HOLE LOG 
13 

v >  

2 g ~ 

9 E $  LABORATORY TEST  DATA 

2 YIg OTHER 

0 4  TEST  DATA 

u 2 5 0  20 40 60 80 1000 

DESCRIPTON 
c ~1 A Dry density ( p c f l  0 Woter content % 

Plostic limit I-t Liquid limit 

g240 40 80 100 120 140. 

REMARKS 

3 1 4 "  Walmac 

Samples taken a t  
i n t e r v a l s   f o r   p o s s i b l e  
l a b o r a t o r y   v e r i f i c a t i o n .  

11:DD 
new 3 , / E ' '  X a l m  

To r o c k  b i t  

TEST HOLE No. 



TEST HOLE LOG 

I! 
DESCRIPTON 

u Lu 

1 

GRAVEL fine t o  coarse,  
occasional CDOQIIS (pnss ib le  
I i t t l e  coarse sand - 

End O f  h o l e  

LABORATORY TEST  DATA 
A D r y  density (pcf) 0 Water content 76 

Plortic limit 1-1 Liquid limit 

.O 60 80 100 120 1401 
1 20 40 60 ao IOOE 

OTHER 

TEST  DATA 

ROJECT: 13011 
LEVATION : 1975 BORROW INYESTIGATION 

cabbl e 

no c u t t i n g   r e t u r n  
appror. 1 2 "  of slough 
i n  the  hole.  

IPE MILEAGE : I 
N75-1061-83-D 
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TEST HOLE 1OG 

I 

VI c- 
N 

I 

1 9 1 %  _.I 0 
LABORATORY TEST  DATA I 

2 "  A Dry density { p c f J  0 Wober content 'I. 
3 2  DESCRIPTION  OTHER a g s  Plostic limit 1-1 Liquid  limit 

TEST  DATA 
d i  60 80 100 120 140A 

20 40 60 80 1000 

rr 

[ I  REMARKS 

1 

1 0  

! 1 stem s t i c k i n g  
'y l i t t l e  c u t t i n g s  

re turn  
ha1 e p I uggi  ng 
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TEST HOLE LOG 

DESCRIPTION 

N o t e :  n o r d e r l  i n e  gravel/sand 

ED BY: 1.F. I F A C I L ~ T Y .  

LABORATORY TEST DATA ! s  
1 Lu A D r y  density (pcf l  0 Water  content % . u  
! 2  

Plastic limit I-i Liquid limit 
a 
2 40 bo Bo 1 0 0  120 140. 

? 5 0  20 40 60 ao loo o 

OTHER 
TEST DATA 

rx 

8.9 

I .  1 

5. B 

1975  BORROW I N V E S T i G A T I O N  



TEST HOLE LOG 

DESCRIPTION 

I 

LABORATORY TEST  DATA i 
- Lu A Dry denslty ( p c f )  0 Water conknt % 
J U  
! 2  

a 
Plostic limit liquid limit 

2 40 60 80 100 120 140A 
' 5 0  20 40 60 80 1000 

OTHER 
TEST  DATA 

t 

REMARKS 

h b i n e d  1' - 5 '  = 
"SYD. f i n e  t o  medium. 
and s i l t .  t r a c e  f i n e  
gravel ". 

rEST HOLE No. FACl Ll T Y PROJECT : 13011 I 1975 BORROW INVESTIGATION 



TEST HOLE LOG 

DESCRIPTION 

0 . 2  P E A T  c o v e r  

SYD - f i n e   t o  medium, and s i l t y  c lay .  
t r a c e   f i n e  g r a v e l ,  r m t l e t s ,  
occasional  c o b b l e  

. o  h t t m  0 1  p i t  

Permafrost  at  5.0' 

3GGED BY:  1 . F .  I FACILkTY 

LABORATORY TEST DATA 

A D r y  density (pcf) 0 Wotsr content 96 
Plostic  limit 1-1 liquid limil 

.O 60 80 1 0 0  120 1 4 0 1  
I 20 40 60 ao IOOC 

'ROJECT: 130 I 1  
LEVATION : 

OTHER 

TEST DATA 

1975 BORROW INVESTIGATION 

REMARKS 

TEST  HOLE No. 

N 7 5 - 1 0 6 1 - 8 3 - 3  

SHEET I OF 1 

PC-P,SK: 



TEST HOLE LOG 

DESCRIPTION 

G R A V E L  - some sand fmc. s i l t y ,   r n n t l e t s  
m e d i m  b r m .  

$Ann - f i n e  t o  m e d i m .   s i l t y ,   l i t t l e  
c o a r s e   t o   f i n e   g r a v e l ,   p e b b l e s  
subrounded.  subangular t n  ?", d a r k  
brown. dry t D  damp. 1 0 0 t l E t S .  

4.2)" - - -" - - - "" 
$AH0 - f i n e ,  s i 1  t y .   t r a c e   c o a r s e   g r a v e l .  

Oebb l e s  to 3' dark  810wn. 

. D  Bottom  of p i t  

F IFACILITY 

0 
9 

Lu u 

LABORATORY TEST DATA 

A D r y  denslty [pc f ]  0 Water content % 

Plostic limit 1-i Liquid limit 

3 60 80 I00 120 140 A 
20 40 60 80 1000 

OTHER 
TEST DATA 

MA.  comhined 
samples 1 - 5 
O v e r s i z e  7 . E  
6 = 2 4 1  
S = 32% 
F = 44% 

1975 BORROW I N V E S T I G A T I O N  

~~ 

H OB Y 15 TIME: - I CANAMAN ARCTIC GAS STUDY UMITED 

REMARKS 

B a u l d e r s  on sur face  

CoaDinad sanples 1' - 6 '  
= "SAM, f i n e  and s i l t ,  

sone coarse  t o  f i n s  
gravel". 

TEST HOLE No. 

SHEET 1 OF 1 .  
PC-P,SK: 
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m 
E. 
c*) 

I 

i 

“I m 
Y 
8 r m u 3GGED 

TEST HOLE LOG 

DESCRIPTION 

FEhT 

SAYU - cmf. clayey,  soas coarse   to   f lns  
E r a r e l .   w d i u m   p l a s t i c   f l n e s  

1.0 B o t t m  o f  p i t  
k r u a f r o s t   a t  bottm 
o f  p l t  

E I F A ~ I I  ITY:  

I METHOD : TEST PIT 

tABORATORY TEST DATA 

A D r y  density (pcf )  0 Woter content X 
Plostic  limi? +-I liquid limit 

100 120 1404 
I 20 40 60 00 TOOE 

OTHER 
TEST DATA 

1 975 BORROW INVEST I GAT I ON 

REMARKS 

rEST HOLE No. 

SHEET I OF 1 
PC-9,SKX 



TEST HOLE LOG 

DESCRIPTION 

Mote: f r o m  3' t o  6' b o r d e r l i n e  sand/ 
gravel  Oared on -3" m a t e r i a l .  
(on bas is  o f  t o t a l  sample: 

g r a v e l =  47% 
Sand = 4 4 %  
F i n e s  = H )  

L 

LABORATORY TEST DATA 1 is 
I u A D r y  density ( p c f )  0 Water content X 
J U  Ptostit limit Liquid limit 2 2  

OTHER 
08 
w a 
> 

Q TEST DATA & 
C 5 . Q  20 40 60 80 1 0 0 0  4 2 A0 60 80 100 120 140. 

M A ,  combined 

G 3  5 5 1  
s = 371 
F = 6% 

( S C G C )  

M A .  cnmoined 
samp I es 3-5 

Oversize=B.BX 
-3" m a t e r i a l :  

G -44% 
S =41% 
F = Q% 

LL 

REMARKS 

YI 
D 

[FACIL ITY-  I PROJECT : 13011 1 9 7 5  BORROW INVESTIGATION I TEST HOLE No. 



TEST HOLE LOG 
LABORATORY TEST  DATA 

OTHER 
TEST  DATA 

100 0 

I 

VI 
VI 
0 

I 

- 
W 
U 

DESCRIPTION 

c I Bane 1 

t I 

D BY:  1 . ~ 1 .  IFACILITY. 

UF rx; 

PROJECT: 130 11 I 

REMARKS 

'EST HOLE No. 

N75-1061-83 -7  

8HEET 1 OF 1 
FC-9,SK: 
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T€ST HOLE LOG 

DESCRIPTION 

& 

2 
PEIL; moss cover 
S A K I  - f i n e   t o  medium. s i l t y ,   l i g h t  brown, 

Bottom o f  p i t  

root le ts ,   rood   inc lus ions .   coa l  
I n c l u r l o n r ,   I q e r e d .  

f i n s   t o  andim, and coarse t o  f i n e  
g r a v e l ,  I i t t l  e si I t .  

4.1' t o  5.2',  l ayered  snw 01 gravel. 

LABORATORY TEST DATA 
A Dry density (pcf )  0 Woter content Y. 

Plastic limit  Liquid  limit 

60 80 100 120 1401 
2 0  40 60 80 10OC 

OTHER 

TEST DATA 

Ih, comnined 
s a w l e s  1 6  2 
6 = 41% 
s = 48% 
F = 13% 

1975 BORR[IW 1 NVEST1 G A T 1  ON 

z 
t 
G 

u 8 

!PROJECT: 13011 I 

REMARKS 

E S T  HOLE No. 



0 
- 
; ! $  

DESCRIPTION 

S A K I  - f i n e  to  coarse, and  s i t t ,   t r a c e  
gravel,  slmangular  to I ” ,  nrown. 
damp, r o o t s .  r o o t l e t s .  

’- s i l t y ,  l i t t l e  gravel.  subrounded t o  2”. 

occas iona l   inc lus ions  o f  angular weak 
sandstone t o  I ”  

r u s t  pocket.  and g r a v e l .  angular. 
rounded t o  5 ’ ’ 7  d a m p  t o  m o i s t .  

SAW0 - t i n e  to  coarse,   c layey.  s ~ E  

gravel  t o  2%”. (medium p l a s t i c  
f ines ) .  brown.  

I l l  Bottom o f  p i t  

TEST HOLE LOG 

:s LABORATORY TEST DATA 

1 Lu A Dry denslly (pcf )  0 Water content % OTHER 

! A  
a 

J V  Plostic limit b-4 Liquid limif TEST DATA 
2 40 60 BO 100 720 140 A 

I 5 0  20 40 60 80 1000 
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- 3 ”  m a t e r i a l :  
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s = 530 
F = 10% 
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DESCRIPTION 

1 . 3  P E A T  - f i n e  to  coarse  f ibrous.  dense, 
b l a c k  

SAND - v e r y   f i n e   g r a i n ,   v e r y   c l a y e y  ( lor  
p l a s t i c   t i n e s ) .  orange-brown t a  
0 . 6 '  thsn medium  brown ui t h   m o t t l e d  
grey c lay  l a y e r s ,  o c c a s i o n a l   r u s t  
spots, damp 

dJ-- f i n e   t o   c o a r s e ,  same f i n e   t o   o o a r s e ' L  
g r a v e l ,   l i t t l e   c l a y e y   f i n e s  

1 

Bottofn O f  p l t  
I 

I 

TEST HOLE LOG 

?-g LABORATORY TEST DATA 
> - LY A Dry density (pcf )  0 Water content 96 
A I !  
2 ~ Plostic limit 1-3 liquid limit a 
2 2 40 60 80 100 120 140 1 
2 5 0  20 40 60 ao I O O C  J OTHER 

TEST  DATA 

7 

1975 BORROW I N Y E S T l G A T f O N  
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I TEST HOLE No. 



SIEVE ANALYSIS R E P O R T  
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SIEVE ANALYSIS R E P O R T  
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SIEVE ANALYSIS REPORT 
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SIEVE ANALYSIS REPORT I 
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DEPOSIT 106I-B4 (R) 

Physical  Setting: Deposi t  106I-B4(R) is a group of kames and a small 
esker l o c a t e d  10 miles w e s t  of Yeltea Lake and about 
1 mile east of milepost 226 of t h e  proposed p i p e l i n e .  

Material : SILT - sandy,   with a trace of pebbles. 

Volume : 1,800,000 cubic  ya rds .  

Assessment: Development o f   t h i s  d e p o s i t  i s  no t  recommended due 
t o  i t s  very  poor q u a l i t y  material. 

LEGEND c> Deposit  Outline +-- Proposed Gas Pipeline  Route 

+A Drill  Hole Location MP335 Mackenzie Highway 
3 0 Test Pit Location 

Airphoto NO. A12574-233 
Approximate  Scale: 1" = 3300' 
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DEPOSIT 106I-B4(R) 

PHYSICAL SETTING 

This  deposit  consists of a  group of poorly  defined  kames  and  a small 

esker  ridge  located 10 miles  west of Yeltea Lake and  12.5  miles  north- 

east of the  mouth of Payne  Creek. It is  about 1 mile  east of milepost 

226 on the  proposed  pipeline  right o f  way. 

A small stream  dissects  the  deposit  and  the  kames  and  esker  stand 

50 feet above  the  valley f l o o r .  The crests of the kames are flat to 

gently s lop ing  and  the  stream-cut  banks  are  moderate  to  steep.  The 

esker is well  drained, b u t  drainage  on  the  kames  is  imperfect  to  poor. 

The stream valley  is  marshy and very  poorly  drained.  The  peat  and  silt 

cover  is  estimated t o  be 1 to 2 feet  thick. 

Terrain  between  this  deposit  and  the  pipeline r i g h t  of way  is  till 

covered  bedrock  with  moderate  slopes  and  fairly  good  drainage. 

BIOLOGICAL SETTING 

Vegetation  on  the  kames  consists of spruce  with a moss ground cover. 

The  esker  ridge  is  partly  covered  with  patches of aspen and juniper 

growing  along  its  crest  and  south-facing  slope.  The  area  provides 

productive  habitat for beaver, lynx, fox,  marten,  black bear, moose 

and  caribou.  Aspen i n  the  area  were  observed  to be heavily  browsed 

by  moose  in 1975. A game  trail is present  along  the  ridge.  No  dens 

were  observed. A small Lake  west of the  site  provides  potential  water- 

fowl habitat.  None of the  nearby  lakes  or  streams  appear to support 

fish  populations. 

MATERIAL 

Drilling  and  test  pit  investigations  were  not  carried  out  at  this 

deposit.  However,  the field reconnaissance  suggests  that  the  deposit 

consists of sandy  silt  with  a  trace  of  pebbles. 
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VOLUME 

An estimate of the total volume, based on 190 acres and 20 foo t  depth is 

1,800,000 cubic  yards .  

DEVELOPMENT AND REIEABZLITATION 

Development p o t e n t i a l  of d e p o s i t  106I-B4(R) is  low due t o  t h e  very poor 

q u a l i t y  material present. However, t h i s   d e p o s i t   s h o u l d  be proven out  

wi th  test p i t t i n g  and d r i l l i n g  before  a f i n a l  assessment is made. 
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Physical  Setting: Deposi t  104I -B5(R)  is a number of kames loca ted  
10 miles w e s t  of Yeltea Lake and c rossed  by t h e  
p roposed   p ipe l ine  a t  mi lepos t  230. 

Material : SAND - s i l t y .  

Volume : 2,000,000 cubic   yards .  

Assessment: Deposit 106I-B5(R) is n o t  recommended f o r  develop- 

I 
ment: because it con ta ins  poor q u a l i t y  material. 

,.I ' 1 . \ , r c j .  "A. '$.. J : .  

I 
I 
I 

LEGEND ~7 Deposit Outline +-- Proposed G O ~  Pipeline Route 
P 

+A Drill Hole Location MP335 
Mackenzie Highway 

3 0 Test Pit Location 

Airphoto No. A12574-235 
Approximate Scale : I" = 3250' 
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DEPOSIT 106I-B5 (R) 

PHYSICAL SETTING 

This   depos i t   cons is t s   o f  a number of i r r egu la r ly   shaped  kames l oca t ed  

10 miles n o r t h e a s t  of t h e  mouth of  Payne  Creek  and 10 miles w e s t  o f  

Yeltea Lake. The p i p e l i n e   r i g h t  of way c r o s s e s  the  two nor the rn  por- 

t i o n s  of t he   depos i t   nea r   mi l epos t  230. 

The kames have  s teep  f lanks  and  s tand 20 t o  80 f e e t  above  the  surround- 

ing valley f loor .   There  appears   to   be  minimal   overburden  and good 

drainage,  however,   the r iver  v a l l e y  is marshy  and  poorly  drained. 

BIOLOGICAL SETTING 

Vegetat ion on t h e  kames c o n s i s t s  of white   spruce  and  aspen up t o  25 f t .  

in height,   under  which  soapberry  and moss are  common. The area pro- 

v ides   p roduc t ive   hab i t a t   fo r   beave r ,   l ynx ,  fox,  mar t en ,   b l ack   bea r ,  

moose and  caribou. No waterfowl o r  r a p t o r s  were o b s e r v e d   i n   t h e  

immediate v i c i n i t y .  It is not  known i f   f i s h  are present i n   t h e  small 

ad j acent   l ake .  

MATERIALS 

Subsur face   i nves t iga t ion  a t  t h i s  d e p o s i t  cons is ted   o f   d igging  a few very  

sha l low  p i t s   wh ich   encoun te red   s i l t y   s and .  

VOLUME 

A rough estimate of t o t a l  volume  based on an area of 120 acres and 

average  depth of 15  f e e t  i s  2,000,000 cubic   yards .  
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DEVELOPMENT AND REHABILITATION 

Reconnaissance inve.stigations indicate depos i t  106I-B5(R) is a source  

of poor q u a l i t y   g r a n u l a r  material and is no t  recommended  for  development. 

D r i l l i n g  and tes t  p i t t i n g  i s  recommended t o  provide an accura te   eva lua-  

t i o n  of  q u a l i t y  and q u a n t i t y  of available bor row,   s ince   the  pipeline 

right of way c rosses  the  two n o r t h e r n   p o r t i o n s  of t h e   d e p o s i t ,  and  would 

provide   h ighly  accessible borrow material that could   be  suitable for 

general f i l l  and p o s s i b l y  backfill. 
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Physical  Setting: Deposit  106I-B6(R) i s  a small e ske r   l oca t ed  8 miles 
west of Peltea Lake, 2 miles n o r t h  of the  Mackenzie 
River and 3 miles southwest of mile 240 of t h e  pro- 
p o s e d   p i p e l i n e   r i g h t  of way. 

M u  terial : SAND - c lean ,  w e l l  graded,  l i t t l e  g rave l .  

Volume : 900,000 cub ic   ya rds .  

Assessment: Deposit  106I-B6(R) i s  a source  of f a i r  q u a l i t y  
g ranu la r  material s u i t a b l e  f o r  g e n e r a l   f i l l ,  back- 
f i l l ,  and bui ld ing   pads .  Access should present 
few  problems. 

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dri l l  Hole Location MP335 
Mackenzie  Highwoy 

I 3 0 Test  Pit Location I 

Airphoto No. h12702-42 
Approximate  Scale: 1" = 3200' 
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DEPOSIT 106I-B6(R) 

PHYSCIAL SETTING 

This  deposit  consists of segments of a small esker  located 8 miles  west 

of the  south  end of Yeltea  Lake  and 2 miles nor th  of the  Mackenzie 

River. It: is 3 miles southwest of milepost 240 on  the  proposed  pipeline 

right of way. 

The  esker  ridge  has  moderately  sloping  sides and rises 20 feet  above  the 

surrounding  terrain.  Overburden is negligible and the  deposit  is  well 

drained. The small  valley  in  which  the  esker  is  situated  is  marshy  and 

poorly  drained.  Terrain  between  this  deposit  and  the  pipeline  right of 

way is rolling  moraine  with  moderately good drainage  and a few  wet  peat- 

filled  depressions. 

BIOLOGICAL SETTING 

Vegetation  on  the  esker  consists of white  spruce  and  aspen  up  to 50 ft. 

in  height  with  a  ground  cover of dward  shrubs  and l ichens,  The  area 

immediately  surrounding  the  esker is a  fen w i t h  sedges,  shrubs  and 

stunted  trees.  The  area  provides  low  quality  wildlife  habitat.  Be- 

cause of the  proximity of the  site to the  Mackenzie  River, large numbers 

of waterfowl may be  present i n  the  vicinity  during  May  and  June.  None 

of the  small  ponds,  lakes, or streams  in  the  area  appear  to  provide 

suitable fish  habitat. 

MATERIAL 

A very  shallow  pit  encountered  clean,  well  graded  sand  and a little 

gravel. 

An estimated  volume,  based  on  an  area of 50 acres  and  an  average  depth 

of 15 feet is 900,000 cubic  yards. 
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DEVELOPMENT AND REHABILITATION 

Reconnaissance   inves t iga t ions   ind ica te   depos i t  106I-B6(R) i s  a source  of 

f a i r   q u a l i t y   g r a n u l a r  material, s u i t a b l e   f o r   g e n e r a l   f i l l ,   b a c k f i l l   i n  

p ipe l ine   cons t ruc t ion  and bu i ld ing   pads .   Desp i t e   t he   r a the r  low  volume, 

sho r t ages  of good qual i ty   bor row i n  t h i s  area sugges t  a d r i l l i n g  and 

test p i t t i n g  program  should   be   car r ied   ou t   to   p roper ly  assess t h i s  

depos i t .  

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would preclude  development 

of t h i s   d e p o s i t .  To minimize   b io logica l ,   envi ronmenta l   and   soc io-  

economic  impacts f i n a l   l o c a t i o n s  of  a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e t c . ,  w i l l  be   sub jec t  t o  f u r t h e r   f i e l d  invest i -  

gation.  Development  and  operation of borrow sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

t he   yea r .  

Access t o  t h e   p i p e l i n e   r i g h t  of way is  over   moderately well d ra ined ,  

roll ing  moraine  and  should  present  few  problems. Snow roads  would be 

b u i l t   t o   t r a n s p o r t   t h e   b o r r o w  material f r o m   t h e   d e p o s i t   t o   t h e   p i p e l i n e  

r i g h t  of way, a d i s t a n c e  of 2 miles. 

Development of the  esker   segments   would  f i rs t   involve  removal   of   vege-  

t a t ion ,   wh ich  would   be   d i sposed   of   o r   harves ted   accord ing   to   cur ren t  

land use  regulat ions.   Overburden is  neg l ig ib l e ,   t he re fo re ,   min ima l  

s t r i p p i n g  and s t o c k p i l i n g  of i t  would  be  required.   Convent ional   ear th-  

moving t echn iques . . shou ld   be   su f f i c i en t   fo r   excava t ion  of t h i s  uncon- 

s o l i d a t e d ,  w e l l  drained material. Borrow would be  removed i n   s t a g e s  

from  higher w e l l  d ra ined  areas t o  a grade   such   tha t  good d ra inage  i s  

maintained. 
. .  

Equipment  required f o r  development  would  be  dozers,   r ippers,  end-dump 

t r u c k s ,  and  front-end  loaders.  
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A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  w i l l  be   deve loped   for   each   depos i t .  

This   plan w i l l  have t he  o b j e c t i v e  of r e s t o r i n g   d i s t u r b e d  areas to be 

cornpatable  with  their   surroundings,   and w i l l  o u t l i n e   t h e  sequence o f  

r e h a b i l i t a t i o n   p r o c e d u r e s  t o  h e  used a t  each stage of development  and a t  

t h e  abandonment o f  the site. This  may include  procedures   such as: 

selective grading and shap ing ;   s e l ec t ive   s t r i pp ing   and   r ep lac ing  of t o p  

s o i l  and  overburden; installation of physical e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding and mulching;   and  the  plant ing of trees and shrubs  
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DEPOSIT 106I-B7 (R) 

Physical  Setting : Deposit  106I-B7(R) i s  a small kame complex  located 
1 m i l e  west of Tieda River and 2 miles southwest: 

Material ; 

Volume : 

Assessment: 

of mi l epos t  250 on the proposed   p ipe l ine .  

SAND - s i l t y ,  w i t h  a trace of g rave l .  

1,000,000 cubic  yards .  

Deposit  106I-B7(R) i s  a source of poor   qua l i t y  
g ranu la r  material s u i t a b l e   o n l y   f o r   m a r g i n a l   f i l l ,  
Fu r the r  work i s  r equ i r ed  t o  de te rmine  i t s  s u i t a b i l i t y  
for   development .  

LEGEND 
Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mockenzie Highwuy 
3 0 Test  Pit Location 

Airphoto No. A13306-101 Latitude : 66" 41' 
Approximote  Scale: 1" = 3400' Longitude: 129' 20' 
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DEPOSIT 106I-B7 (R) 

PHYSICAL SETTING 

This  deposit  is  a small kame complex  located  about 1 mile  west of the 

Tieda  River  and 2 miles  southwest of milepost 250 on  the  proposed  pipe- 
line  right of way. 

The  hills  that  constitute  the  kame  complex  rise 20 to 30 feet above  the 
surrounding  terrain,  Moderate s lopes  are  well  drained, but drainage on 

the  flatter areas is imperfect to moderate.  Overburden  appears  to  be 

negligible  on  the  hills,  however  it may increase  to  depths of 10 feet o r  

more  in a few  poorly  drained  depressions. 

The  terrain  north  toward  the  pipeline  right of way  is  mainly  moderately 

well  drained  rolling  moraine,  although  some  peat  covered  areas  are 

present. 

BIOLOGICAL SETTING 

Vegetation  on  the  kames  consists of white  spruce and birch  up t o  60 ft. 

in  height.  Soapberry,  rose  and  alder  are  present  in  the  understory. 

Surrounding  depressional,  poorly  drained  areas  are  covered  with  stunted 

black  spruce  and  sedges.  The  area  provides low quality  wildlife  habitat. 

Snowshoe  hare  sign was observed  at the site.  The  only  birds  seen  in  the 

area  were  passerines;  otherwise  this is poor  quality  habitat f o r  raptors 

and  waterfowl.  Nearby  streams  and  ponds do not  appear  to  support  fish 

populations. 

MATERIAL 

A shallow  pit dug at  this  site  encountered  silty  sand  with a trace of 

gravel.  Indications  are  that  the  material is of poor  quality. 
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VOLUME 

Based  on an area of 80 a c r e s  and th i ckness  of 10 f e e t ,  the volume of 

g ranu la r  material i n   t h i s   d e p o s i t  would be  1,000,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Reconnaissance  observations a t  d e p o s i t  106I-B7(R) i n d i c a t e  i t  is a source 

of poor q u a l i t y   g r a n u l a r  material s u i t a b l e   o n l y   f o r   m a r g i n a l   f i l l .  

A d d i t i o n a l   d r i l l i n g  i s  recommended i n  order  t o  a c c u r a t e l y  assess t h e  

s u i t a b i l i t y  of t h i s   d e p o s i t  f o r  development. 
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DEPOSIT 106I-B8 (R) ipa- l w - I  G #  
Physical  Setting : Deposit  106T-B8(R) i s  an   esker   loca ted  on t h e  east 

s i d e  of Tieda River and j u s t  1 mile from t h e  pro- 
posed   p ipe l ine  a t  mi lepos t  251. 

Material : SAND - s i l t y ,  w i t h  a t r a c e  of pebbles .  

Volume : 700,000 cub ic   ya rds ,  

Assessment: Deposit  106I-B8(R) is a source  of poor   qua l i ty  
g ranu la r  material. However, due to i t s  close 
promixi ty  t o  t h e   p r o p o s e d   p i p e l i n e   i n  an area 
w i t h  a sho r t age  of g ranu la r  materials, t h i s   d e p o s i t  
should be i n v e s t i g a t e d   i n   d e t a i l .  

LEGEND cJ Deposit Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A13306-102 Latitude : 66" 
Approximate Scale: 1" = 3400' Longitude : 129" 
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DEPOSIT 1O6I-B8 (R) 

PHYSICAL SETTING 

T h i s  d e p o s i t  is a narrow  esker   f lanking   the  east s i d e  of the  Tieda River 

v a l l e y ,  about 5 miles above i t s  mouth. Milepost  251 on the  proposed 

p i p e l i n e   r i g h t  of way is w i t h i n  1 mile of t h e   n o r t h e r n  end  of  the 

depos i t .   Th i s   depos i t   co r re sponds   t o   sou rce  number 1025 i n  EBA DIAND 
Granular Materials Inventory Volume I1 (1974) r e p o r t .  

The crest of t h e  esker s tands   about   140   fee t   above   r iver  level and 

15 feet   above  the  adjacent   upland.  The e ske r  i s  well d ra ined ,  and  over- 

burden i s  n i l   e x c e p t  on its eas te rn   edge ,  A narrow,  poorly  drained 

peat land i s  s i t u a t e d   d i r e c t l y  east of the   esker   be tween  the  deposit and 

p i p e l i n e   r i g h t  of way. 

BIOLOGICAL SETTING 

Vegetation on t h e   e s k e r   c o n s i s t s  of white   spruce  and  birch up t o  30 f t .  

in   height ,   Wil low,   rose,   soapberry and j u n i p e r  are common i n   t h e  

understory  and  ground  cover is mainly moss and  l ichen.  The area provides  

p roduc t ive   hab i t a t  f o r  caribou,  lynx,  mink,  wolf,  fox, b l a c k   b e a r ,  moose 

and occas iona l   g r i zz ly   bea r .   Dur ing   t he   pe r iod  November-December, 

and  March-April, moose migra te   th rough  the  area en rou te  t o  and  from 

i s l a n d s   i n   t h e  Mackenzie River. Areas of r i p a r i a n   v e g e t a t i o n   a l o n g  

the Tieda  River  provide good moost h a b i t a t .  A bear  or  wolf  den was 

observed on the  northwest   shore of a small l a k e   n e a r   t h e  site. Snow- 

shoe   ha re ,   squ i r r e l   and  a wide  range  of  passerine  and  upland  bird 

s p e c i e s   u s e   t h e  area. There is l i t t l e  w a t e r f o w l   h a b i t a t   i n   t h e   v i c i n i t y .  

During  the summer per iod,   hrayl ing,   long-nose  suckers ,   round  whitef ish,  

pike,   s l imy  sculpin,   and  lake  chub are  p r e s e n t   i n   t h e   T i e d a   R i v e r .  

There i s  no repor ted   win ter   f low i n  t h i s   r i v e r .  Spawning runs of gray- 

ling and  whi te f i sh  move th rough   t he   r i ve r   en rou te   t he  Yeltea Lake. 



MATERIAL 

This  deposit appears to be silty sand with  a  trace of pebbles.  Trenches 

on  the  surface  suggest  that  ice wedges are  present.  This  deposit 

probably  contains  poor  quality  borrow  material. 

VOLUME 

The  thickness of the  deposit is difficult to assess because of its 

peculiar  position re la t ive  to  the  river  valley. An average  depth of 

10 feet  and  area of 50 acres  were used t o  estimate  a  total volume of 

700,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Reconnaissance  investigations  indicate  deposit  106I-B8(R) is a source 

of poor quality  granular  material.  Since  this  deposit is very  close to 

the  pipeline  alignment  and  granular  material  is  scarce  in  this  area, 

further  drilling is recommended  to  assess  material  quality  and  volume 

before  eliminating  this  deposit as a source of construction  materials. 
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Material : 

Volume : 

Assessment: 

DEPOSIT 106T-B9(R) I IeQ l a w  

Physical  Setting: Deposit  106I-B9(R) is a series of f l u v i a l   t e r r a c e s  
l o c a t e d  on the   nor th   bank   of   the  Loon River and 
s k i r t e d  on i t s  e a s t e r n  end by the proposed  pipe- 
l i n e  a t  mi l epos t  269. 
SAND and GRAVEL - interbedded  sand  and w e l l  t o  
poorly  graded  gravel .  

7,600,000 cub ic   ya rds .  

Deposit  106I-B9(R) i s  a source  of good q u a l i t y   g r a n u l a r  
material s u i t a b l e   f o r   g e n e r a l   f i l l ,   b a c k f i l l ,   b u i l d i n g  
pads,  and poss ib l e  concre te   and   asphal t   aggrega te .  
Access   p resents  no problems as t h e   r i g h t  of way s k i r t s  
t h e   d e p o s i t .  

LEGEND cJ Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole  Location MP335 
Mockentie  Highway 

3 0 Test  Pit Location 

Airphoto No. A12609-19 Latitude: 66" 29'  

Approximate S c a l e :  1" = 3250' Longitude: 128" 52 '  
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DEPOSIT 106I-B9(R) 

PHYSICAL SETTING 

Th i s   depos i t   cons i s t s  of a series of f l u v i a l  terraces l o c a t e d  on t h e  

north  bank  of Loon River 3 miles upstream of i t s  conf luence   wi th   the  

Mackenzie River. The p roposed   p ipe l ine   a l ignmen t   sk i r t s  its north-  

e a s t e r n  end a t  mile 269. This depos i t   cor responds  t o  a p o r t i o n  of 

source number 1003 d e s c r i b e d   i n  EBA DIAN’D Granular Materials Inventory 

Volume II (1974)  r e p o r t .  

The terraces s t and  20 t o  70 f ee t   above   t he  level of Loon River flood- 

plain and s lope  ve ry   gen t ly  to t h e  west. S c a r p s   s e p a r a t i n g   t h e   t e r r a c e  

levels are steep, and vary f rom 1 0   t o  40 f e e t   i n   h e i g h t .  

Drainage on the  terraces is good near   the   scarps ,   bu t   imperfec t   to   poor  

on t h e   c e n t r a l  and  back p a r t  of the  benches.  Overburden is t h i n   n e a r  

the   t e r race   edges ,   bu t   p robably   th ickens  t o  1 0   f e e t  or more i n  t h e  

poorly  drained areas. Thaw depths  w i l l  be   var iable ,   depending on cover 

cond i t ions .  

BIOLOGICAL SETTING 

Much of t h e  d e p o s i t  is covered by whi te   spruce  up t o  50 f t .  in he igh t  

w i th   an   unde r s to ry  of willow,  Labrador tea,  c i n q u e f o i l  and  blueberry. 

The poorly  drained areas are covered by s tunted   b lack   spruce   and  a 

ground  cover of moss and l i c h e n s .  The gene ra l  area provides  good h a b i t a t  

for   upland  furbearers ,   mink,   and  black bear. The  Loon River v a l l e y  

provides   exce l len t   win ter   range  f o r  moose  and serves as a mig ra t ion  

c o r r i d o r   f o r  moose  moving t o  and from i s l a n d s   i n   t h e  Mackenzie  River. 

The Loon River serves as a spawning and nur se ry  area for   long-nose   sucker ,  

long-nose  dace,  pike and g ray l ing ,  and i s  a possible  spawning area f o r  

whi te f i sh ,   c i sco ,   n inesp ine   s t ick leback   and   lake   chub.   There  is a 

domest ic   f i shery  a t  t h e  mouth  of t h e  Loon River and a t  Loon Lake. 
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MATERIAL 

An exposed terrace and logs  from t h e  DIAND r e p o r t   i n d i c a t e s   t h a t   t h i s  

d e p o s i t  is a source of good qual i ty   bor row material. Interbedded  sand 

and wel lgraded   to   poor ly   g raded   grave l  were observed. Some of   the 

gravel   beds may contain  an  abundance of cobbles  and  boulders.  

The es t imated   vo lume  for   th i s   depos i t ,   based   on   an  area of 470 acres and 

a conserva t ive   depth  of 20 f e e t ,  is 7,600,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit 106I-B9(R) is a source of good q u a l i t y   g r a n u l a r  material s u i t -  

a b l e  f o r  g e n e r a l   f i l l ,   b a c k f i l l   i n   p i p e l i n e   c o n s t r u c t i o n ,   b u i l d i n g   p a d s ,  

and conc re t e  and a spha l t   agg rega te .  The g r a v e l  would r e q u i r e   t e s t i n g  

p r i o r   t o  use i n   conc re t e   agg rega te .   Ex tens ive   d r i l l i ng  would  be re- 

q u i r e d   t o   l o c a t e   s u i t a b l e  areas for development. 

No b i o l o g i c a l   f a c t o r s  were iden t i f i ed   wh ich  would  preclude  development 

of t h i s   d e p o s i t .  To minimize  biological,   environmental   and  socio- 

economic  impacts f i n a l   l o c a t i o n s   o f  a l l  f a c i l i t i e s   i n c l u d i n g   r o a d s ,  

camps, p i t   b o u n d a r i e s ,  e tc . ,  w i l l  be   sub jec t  t o  f u r t h e r   f i e l d   i n v e s t i -  

g a t i o n ,  Development  and o p e r a t i o n  of borrow  sources may be  scheduled 

and a c t i v i t y   r e s t r i c t e d   t o   d e s i g n a t e d  areas d u r i n g   c e r t a i n   p e r i o d s  of 

t he   yea r .  

S i n c e   t h e   p i p e l i n e   r i g h t  of way p a s s e s   n e a r   t h e   e a s t e r n  end of t h e  

d e p o s i t ,   a c c e s s  presents no problems.   In   order   to   minimize  environmental  

damage, snow roads would  be b u i l t  t o  t ranspor t   the   bor row material 

from the p i t s  t o  h a u l   p o i n t s   o n   t h e   r i g h t  of way and  excavations  would 

be  kept away from  the Loon River t o  p r e v e n t   s i l t a t i o n .  
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I 
I A t  s e l e c t e d  sites, trees and o t h e r   v e g e t a t i o n  would  be removed and 

harvested  or   disposed of i n  accordance  with  land  use  regulat ions.  The 

peat  and  overburden  would  then  be  stripped o f f  and s tockpi led   a round  the  

edge of the   excavat ion .  

Development  would  involve  excavating borrow material f rom  the   face  of 

t h e  scarps o r  evenly   f rom  the   h igher ,   be t te r   d ra ined  areas so t h a t  

d ra inage  is maintained.   Blast ing o r  conventional  earthmoving  techniques 

could  be  used  depending  on  degree of ice   cementa t ion .  The excavated 

material may have   to  be s t o c k p i l e d ,  thawed  and d ra ined   be fo re  i t  i s  

used.  Crushing  and/or  screening of t h e  material may be   r equ i r ed   t o  

produce   qua l i ty   cons t ruc t ion   aggrega tes .  

Equipment r equ i r ed  f o r  development  would  be  dozers,  rippers, end-dump 

t rucks ,   f ron t -end   loaders ,  as well as screening,   crushing,   concrete   and 

a s p h a l t  p l an t s  i f   r e q u i r e d .  

A p r o g r e s s i v e   r e h a b i l i t a t i o n   p l a n  will be  developed  for   each  deposi t .  

This   p lan  w - i l l  have   t he   ob jec t ive  of r e s t o r i n g   d i s t u r b e d  areas t o  be 

cornpatable   with  their   surroundings,  and w i l l  ou t l i ne   t he   s equence  of 

r e h a b i l i t a t i o n   p r o c e d u r e s  t o  be used a t  each   s tage  of development  and a t  

t h e  abandonment of t he  s i te .  This  may include  procedures   such as: 

selective grading  and  shaping;   select ive  s t r ipping  and  replacing of t op  

s o i l  and   overburden;   ins ta l la t ion  of phys i ca l  e r o s i o n   c o n t r o l   s t r u c t u r e s  

and material; seeding and mulching;   and  the  plant ing  of  trees and  shrubs. 
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Material : 

Volume : 

Assessment: 

DEPOSIT 1061-B10 (R) 

Physical  Setting: Deposit 106I-B10(R) consists of a number of kames 
and small  eskers  located  6  miles east of the Loon 
River  mouth and 2 miles east of milepost 272 on 
the  right of way. 
SAND - silty. 

1,000,000  cubic yards. 

Deposit 1061-B10(R) is a source of fair  quality 
granular  material but because  other  better  quality 
deposits are closer to the right of way it will 
probably  not  require  development. 

LEGEND cJ Deposit  Outline +-- Proposed Gas Pipeline Route 

+A Drill Hole Location MP335 
Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A12579-221 

Approximate  Scale: 1" 3250' 
Latitude: 66" 30' 
Longitude: 128" 43'  
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DEPOSIT 106Z-B10(R) 

*: PHYSICAL SETTING 

This  deposit  consists of a  number of kames and small eskers located 

6 miles  east  of  the  mouth of the  Loon  River and 2 miles  east of milepost 

272 on the  proposed  pipeline  right of way. 

The ridges and  hills  stand 5 to 30 feet,  and  occasionally 50 feet, 

above  the  surrounding  terrain.  They  have  gentle  to  moderate  slopes and 

are  well to moderately  well  drained.  Peat  cover is generally  thin and 

thaw  depths  of  about 12 feet  can be expected. 

The  surrounding  area  is  a  gently  sloping till  plain  covered by black 

spruce  forest  with  occasional peat bogs and fens. 

BIOLOGICAL SETTING 

The  site is covered by a mixed  stand of spruce,  aspen  and  birch  up t o  

30 ft. i n  height  with  juniper  and  soapberry  being  the  most  common 

shrubs.  The area provides  year-round  habitat  for  upland  furbearers, 

caribou  and  moose.  Potential  den  sites  occur  throughout  the area, 

Marten  sign  was  seen  during  the 1975 survey.  The  area is hunted  and 

trapped  by  residents of For t  Good  Hope.  Ponds  and  lakes  in the  vici- 

nity  provide  limited  waterfowl  habitat.  Streams  may  support  fish pop- 

u l a t i o n s  during  the  open-water  season. 

MATERIAL 

Surface  sampling during the  field  reconnaissance  indicate  that t h i s  

deposit is silty sand, although  gravel  may  be  more  common  at  the  eastern 

end. 
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VOLUME 

Based on an area of 200 acres and an average depth of 10 feet,  the  total 
estimated  volume of borrow is 1,000,000 cubic  yards. 

DEVELOPMENT AND REHABILITATION 

Reconnaissance  investigations  indicate  the  material i n  deposit 1061- 

BlO(R)  is of fa i r  quality. However, a detailed  drilling  program would 
be  required  to  accurately assess its  potential.  Deposit 1061-B9(R) is 

closer t o  the pipeline  right of way  and a better  source  in both quality 

and  volume  than  106I-B10(R). It is therefore  unlikely  that  further 

investigation  and  development of this  site  would  be  necessary. 
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Physica 

DEPOSIT 106I-Bll(R) J'iae. f G l l  
I Setting: Deposit  106I-B11(R) is an   e ske r   l oca t ed  10 miles 

n o r t h  of F o r t  Good Hope and about 4 miles east of 
mi l epos t  279 of t h e  proposed p i p e l i n e   r i g h t  of way. 

Material : SAND - poorly  graded,  w i t h  i s o l a t e d   p o c k e t s  of 
g rave l .  

Volume : 1,500,000 cubic  yards .  

Assessment: Deposit  106I-B11(R) i s  a source of f a i r  t o  poor 
q u a l i t y   g r a n u l a r  material s u i t a b l e  f o r  gene ra l  
fill bu t  not  recommended for  development.  

c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A Dr i l l  Hole Location 
MP335 Mackenzie  Highway 

3 0 Test Pit Location 

Airphoto No. A12607-199 Latitude : 

Approximate Scale:  I" = 3300' Longitude: 128" 29'  

66" 24 '  
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DEPOSIT 1061-Bll (R) 

PHYSICAL SETTING 

This   depos i t  is an   esker   loca ted   t en  miles n o r t h  of F o r t  Good  Hope and 

about 4 miles east of milepost  279 on the   p roposed   p ipe l ine   r i gh t  of 

way. This   depos i t   cor responds  t o  source number 1006a i n  EBA DIAND 

Granular Materials Inventory Volume I1 (1974) r e p o r t .  

The e ske r   has   modera t e   t o   s t eep   s ided   s lopes  and s t a n d s  30 t o  80 f e e t  

above   the   sur rounding   te r ra in .  It is  a narrow r i d g e  at i ts  n o r t h e r n  

end,  but  broadens a t  i t s  southern  end.  The d e p o s i t  is well-drained  and 

overburden is  n e g l i g i b l e .  Thaw depths  of 1 2   f e e t   o r  more can be expected. 

The su r round ing   t e r r a in  is a r o l l i n g  t i l l  p l a i n   w i t h  many poorly d ra ined ,  

peat f i l l e d  depressions. 

BIOLOGICAL  SETTING 

This area shows evidence of an o l d  burn. The crest of t h e   e s k e r  is  

now covered by aspen w i t h  a dense  understory of s h r u b s ,   w h i l e   t h e  

s lopes  are covered  by a mixed s t and  of b i r c h  and   spruce   wi th   sca t te red  

a l d e r .  This area p r o v i d e s   h a b i t a t   f o r   u p l a n d   f u r b e a r e r s ,  moose and 

car ibou.   Residents  of F o r t  Good Hope hunt   and  t rap i n  t h e  area. A 

pair of Arctic loons was observed   nes t ing  on a small ad jacen t  pond. 

The small ponds and streams near t h e   d e p o s i t  do not  appea r   t o   suppor t  

fish populat ions.  

MATERIAL 

The DTAND r e p o r t  shows t h a t   t h e   e s k e r   c o n s i s t s  of poorly  graded  sand 

wi th   i so l a t ed   pocke t s  of g r a v e l .   F u r t h e r   d r i l l i n g   a n d  test p i t t i n g  

would  be r equ i r ed  for an accurate   assessment  of t h e   d e p o s i t .  
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Volume estimates for t h i s  deposit are 1,500,000 cubic yards. 

DEVELOPMENT AND REHABILITATION 

Deposit 106I-B11(R) appears to be a  source of fair to poor quality  granular 
material  suitable for general f i l l .  Development of this  site  might be 

necessary if better quality material is not available  closer  to  the 

pipeline  route, but at t h i s  time it is not recommended for development. 
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Material ; 

Volume : 

Assessment: 

J wl 4 DEPOSIT 106I-B12(R) 

Physical Setting: Deposit  106I-B12(R) is  a l a r g e  kame complex  border- 
ing t h e   n o r t h   e d g e  of Ontadek Lake 9 miles east  of 
For t  Good Hope and 5 miles east of mi lepos t  289 of 
the   p roposed   p ipe l ine .  
SAND - poor ly   g raded ,   f ine .  

12,000,000  cubic   yards .  

Deposit  106I-B12(R) i s  a source  of f a i r   t o   p o o r  
quality granu la r  material s u i t a b l e  f o r  gene ra l  
fill. Good q u a l i t y   g r a n u l a r  material w i t h i n   t h e  
d e p o s i t  may w e l l  b e   l o c a t e d   w i t h   f u r t h e r  explora- 
t ion .   Access   p resents   very  few  problems. 

LEGEND c> Deposit Outline +-- Proposed Gas Pipeline Route 

+A D r i l l  Hole Location MP335 Mackenzie Highway 

3 0 Test Pit  Location 

Airphoto No. Al2604-87 
Approximate  Scale: I" = 3350'  
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DEPOSIT 1061-B12 (R) 

PHYSICAL SETTING 

This   depos i t  i s  a l a r g e  kame complex  which borders   the   nor th   edge   of  

Ontadek  Lake. I t  i s  about 9 miles east of For t  Good Hope and 5 miles 

e a s t  of mi lepos t  286 on the  proposed  pipel ine  a l ignment .   This   deposi t  

corresponds t o  source  number FGH-9 i n  Pemcan Services DIAND Granular 

Materials Inventory  (1972)   report .  

The complex s t ands  80 t o  100 f ee t   above   t he   su r round ing   t e r r a in  and most 

of i t s  s u r f a c e  i s  ro l l i ng   w i th   sha l low  dep res s ions .  Numerous steep- 

s ided   r i dges  and k e t t l e s  are present.   Overburden is neg l ig ib l e   excep t  

in   depress ions   where   pea t  may be  5 f e e t   t h i c k .  The s i te  is well dra ined  

e x c e p t   f o r   l o c a l  swales and  depressions.  Thaw depths  of 1 2  f e e t   c a n   b e  

expected  under w e l l  d ra ined  areas. 

Except f o r  a l a r g e  well drained esker complex  near F o r t  Good Hope, most 

of t he   t e r r a in   be tween   t he   depos i t   and   t he   p ipe l ine   r i gh t  of way i s  f l a t  

t o  r o l l i n g  and moderately w e l l  t o   i m p e r f e c t l y   d r a i n e d .  

BIOLOGICAL SETTING 

Vegetat ion a t  t h i s  s i te  cons is t s   o f   whi te   spruce   wi th   occas iona l   aspen  

and b i r c h .  Poor ly  dra ined  areas have black spruce  and  tamarack  with a 

ground cover of sedges,  moss, and l ichen.   Sharp  crested  r idges  have 

only a pa r t i a l   cove r   o f   sh rubs  and  herbs. The area is a d j a c e n t   t o  

Ontadek Lake which  provides good moose h a b i t a t .  A cow and c a l f  moose 

and moose tracks were observed  during  the  1975  survey. A beaver   lodge 

was also seen on the   l ake .  An i n a c t i v e  red fox  den was observed as  

well as snowshoe ha re  and   r ed   squ i r r e l   s ign .  The area provides  good 

mar ten   habi ta t .   Water fowl   u t i l i ze   the   l ake   dur ing   the   open-water  

season.  The area is act ively  hunted  and  t rapped by r e s i d e n t s  of For t  

Good Hope. A one-year-old camp was l o c a t e d   i n   t h e  area. Ontadek Lake 

is f ished  f rom May t o  September by r e s i d e n t s  of F o r t  Good Hope. 
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MATERIALS 

The DIAND r e p o r t   i n d i c a t e s   t h a t   t h i s   d e p o s i t   c o n s i s t s   m a i n l y  of poorly 

graded   f ine  sand. However, many of the   sharp-cres ted   r idges   super -  

imposed onathe k a m e  complex  appear t o  b e   p a r t l y   g r a v e l .  

VOLUME 

Based on an area of 600 acres and a conserva t ive   depth  of 25 f e e t ,   t o t a l  

es t imated volume is 12,000,000 cubic   yards .  

DEVELOPMENT AND REHABILITATION 

Deposit:  106I-B12(R) appears  to be a source of f a i r  to poor qua l i ty   g ran -  

ular material s u i t a b l e   f o r   g e n e r a l  fill. F u r t h e r   d r i l l i n g   m i g h t   l o c a t e  

areas of good q u a l i t y   g r a v e l .  This procedure is recommended so t h a t  the 

b e t t e r   s o u r c e s   n e a r   F o r t  Good Hope may be kept  f o r  l o c a l   u s e .  Access to 

t h e   d e p o s i t  over f l a t   t o   r o l l i n g   t e r r a i n   p r e s e n t s  few problems. Develop- 

ment could be c a r r i e d  out a c c o r d i n g   t o   d e t a i l e d  plans to be  prepared 

when more information i s  a v a i l a b l e .  
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APPENDIX A 

Terms and Symbols 



1. General 

The terms and  symbols  used  on  the test hole  logs  t o  summarize 

t h e   r e s u l t s  o f   t he   f i e ld   i nves t iga t ion   and  of subsequent 

l a b o r a t o r y   t e s t i n g  are d e s c r i b e d   i n   d e t a i l  below and are 

i l l u s t r a t e d   i n  t h e  appended e x h i b i t  test h o l e  log ( P l a t e  1). 

General  information,  such as test h o l e  number, t e s t  h o l e  

l o c a t i o n ,   a n d   r i g   t y p e  is noted i n  the   lower   por t ion  of t h e  

t e s t  ho le  log .  De ta i l ed   subsu r face   i n fo rma t ion   obse rved  at 

each test h o l e   l o c a t i o n  and l a b o r a t o r y  test d a t a ,  are presented 

i n  columnar form on t h e  test hole   log .  Each column used is 

descr ibed i n  d e t a i l  below  using  the  reference  numbers shown on 

the  appended  blank test h o l e  l o g  ( P l a t e  2 ) .  

It should be no ted   t ha t   t he  s o i l  t y p e ,   s t r a t i g r a p h i c  boun- 

d a r i e s ,  and i n   s i t u   c o n d i t i o n s   h a v e   b e e n   e s t a b l i s h e d   o n l y  a t  

t h e  test h o l e   l o c a t i o n  and t h a t   t h e y  are n o t   n e c e s s a r i l y  

r e p r e s e n t a t i v e  of subsur face   condi t ions   e l sewhere   across   the  

s i t e .  

Columns 1 Depth:  The  depth of test ho le   be low  ex i s t ing  

and 13: ground  surface i s  shown i n   t h e s e  columns. 

Column 2: S o i l  Group  Symbol: A s o i l   c l a s s i f i c a t i o n  

symbol in   accordance   wi th  a mod i f i ca t ion  of t h e  

Unified S o i l   C l a s s i f i c a t i o n  System' i s  noted i n  

t h i s  column. A d e f i n i t i o n  of each Group Symbol 

i s  g iven   i n   Tab le  1 " S o i l   C l a s s i f i c a t i o n  System". 

Column 3: S o i l  Graphic Log: S o i l  strata are dep ic t ed  

g raph ica l ly   i n   acco rdance   w i th   t he   "Graph ic  

Symbol" column  of Table 1 "Soil C l a s s i f i c a t i o n  

System" 

(1) References are l i s t e d  on page A - 21.  

A - 1  
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Column 4 :  Descript ion:  A d e t a i l e d   e n g i n e e r i n g   d e s c r i p t i o n  

of e a c h   s o i l  stratum encountered i s  no ted   i n  

t h i s  column.   This   descr ipt ion i s  given i n  

accordance  with  the cr i ter ia  o u t l i n e d   i n  

Sec t ion  2.3  "Soil Descript ion".  A d e s c r i p t i o n  

of t h e  ground ice is included i n  t h i s  column 

accord ing   t o   t he  NRC procedures2  which are 

e x p l a i n e d   i n   S e c t i o n  2 . 4  "NRC Ice Type". The 

depths   to   ground water level, seepage,  and  the 

i n t e r f a c e   b e t w e e n   d i f f e r e n t   s o i l  s t ra ta  are 

i n d i c a t e d   i n   t h i s  column.  The i n t e r f a c e  

between s o i l  strata is  shown as a s i n g l e  

cont inuous   l ine .  A b r o k e n   l i n e   i n d i c a t e s  a 

change i n   s o i l   t y p e  where t h e   l o c a t i o n  of t h e  

i n t e r f a c e  between  the strata is u n c e r t a i n   o r  

i n f e r r e d .  A d o u b l e   l i n e  a t  the  bot tom of t h e  

t es t  h o l e  log  indicates  l lRefusall '   which may be 

def ined as " f u r t h e r   p e n e t r a t i o n  was n o t   p o s s i b l e  

with  the  equipment  used".  

Column 5: Ice Graphic LOR: The va r ious   t ypes  of ground 

ice are dep ic t ed   g raph ica l ly   acco rd ing  t o  Table 

2 "Ground Ice C l a s s i f i c a t i o n "  . 

Column 6:  NRC Ice Type: (Visual  Ice X): Abbreviated 

symbols f o r  the  forms of ground i c e  are noted 

i n   t h i s  column. A d e s c r i p t i o n  of t h e  NRC 

c l a s s i f i c a t i o n 2  is  c o n t a i n e d   i n   S e c t i o n  2 . 4  

"NRC Ice Type", and i n   Tab le  2 "Ground Ice 

C l a s s i f i c a t i o n " .  The volume of ground ice  is 

es t ima ted   v i sua l ly  and expressed as a percentage 

of t h e   t o t a l  volume of s o i l  and i c e .  

Column 7 :  Laboratory Test Data: The r e s u l t s  of l a b o r a t o r y  

determinat ions of water con ten t ,   A t t e rbe rg  

limits and d e n s i t y  are p lo t t ed   aga ins t   dep th .  

These are d e s c r i b e d   i n   S e c t i o n  2 .5  "Test Data 

Summary" 

A - 2  
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Column 8: 

Column 9: 

Column 10: 

Column 11: 

Column  12: 

Column 14: 

Other  Test  Data:  Test data additional to 

those  represented in Column 7 are  noted  in t h i s  

column  at  the  appropriate  depth.  The  symbols 

used  to  represent  the  more  common  engineering 

laboratory  tests  are  given  in  Section 2.5 "Test 

Data  Summary",  The  results of specialized 

testing  are  also  indicated  in  this  column  using 

an  abbreviated  written  form. 

Sample Type and Number: The  type  and  reference 

number of each  sample  attempted,  whether  it was 

recovered or lost,  are  recorded  at  the  appropriate 
depth.  The system used  is  described  in  Section 

2.1 "Soil Sample Data''. 

Sample  Condition:  The  condition of each 

sample  whether  it  was  recovered  or l o s t ,  is 

recorded against depth. A description of the 

graphic  representation  and  abbreviations  used 

is given in Section 2.1 "Soil  Sample  Data". 

Core Run  and % Recovery:  The  length of core 

recovered is expressed  as a percentage of the 

total  length  attempted.  The depths to the  top 

and bottom of tke core  run  are  recorded  as 

described  in  Section 2.2 "Core  Data". 

Core Condition:  The  condition of the  core, 

o r  segments of the  core,  is  assessed  visually 

and  assigned a rating of I to V. The ratings 

and  nomenclature  used  are  given  in  Section 2.2 

"Core Data". 

Remarks:  Additional  pertinent  information 

and  comments  such as in  situ  drilling  conditions, 

sampling  criteria,  and  instruments  installed 

are  noted  in  this column. 



2 .  Description  Details 

The various  terms, symbols, and  abbreviations  are  discussed in 

detail  to  facilitate  interpretation  and  understanding of the 

data  presented on the  test  hole 

2 . 1  Soil  Sample  Data 

1 

(a) Sample Type and Number (Colt , 

Each sample  attempted,  whether  it is recovered or l o s t ,  

is  assigned  a  reference  number.  The  series of soil 

samples  from  each  test  hole  is  numbered in a sequentially 

increasing  numerical  order  with  increasing  depth  below 

ground  surface. 

The  type of sample  attempted is indicated using one of 

the  following  letters: 

A 

B 

C 

D 

P 

R 

S 

U 

W 
X 

Auger  sample 

Bulk  sample 

Core sample 

Drive  sample  (thick-walled  tube,  unless  otherwise 
noted) 

Pitcher  tube  sample 

Block  sample 

Split  spoon  standard  penetrometer  sample 

Tube  sample  (thin-walled  unless  otherwise 
noted) 

Wash or Air Return sample 

Other  samples 

The  sample type and  number are recorded  at  the  appropriate 

depth on t he  test  hole log. 

Example: Sample A 2 :  - designates  the  second 
sample attempted  in  the 
test  hole.  This  sample 
was taken of f  an auger. 

A - 4  
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(b) Sample  Condition  (Column 10) 

The  condition of each  sample  attempted  is  designated  by 

one of the  following  symbols  at  the  appropriate  depth 

interjval: 

1 
undisturbed  disturbed not recovered 

2 . 2  Core Data 

The  details  relating  to  length of core  attempted  and  the 

percentage of core  recovered  are  presented as follows: 

(a) Core Run  and % Recovery  (Column 11) 

The length of core  attempted is shown by recording  the 

top and  bottom depth measurements f o r  each core  run. The 

recovered  core  length  is  expressed  as  a  percentage of the 

total  core  run  attempted. 

(b) Core  Condition  (Column 12) 

The  condition of each core, or segments of core  recovered, 

together  with  any  unrecovered  portions of the  core, is 

recorded. The nomenclature  in  the following table is 

used  to  describe  the  conditions of the  core: 

Condition of S o i l  Cores 

Recovered  Disturbance  Suitability 
Rating  Condition  or  Remolding  for  Testing 

I Excellent Negligible Representative 
I1 Good Slight Representative 

IV Poor Complete Equivalent t o  
I11 Fair  Considerable  Use  Judgment 

Disturbed  Samples 
v No recovery - - 

A - 5  
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2 .3  S o i l   D e s c r i p t i o n  (Column 4 )  

S o i l s  are c l a s s i f i e d   a n d   d e s c r i b e d   a c c o r d i n g   t o  their engineer- 

ing proper t ies   and   behaviour .  

2.3.1 Soil Description  System 

The fo l lowing   p rope r t i e s  are desc r ibed  for a comprehensive 

soil c l a s s i f i c a t i o n  system: 

Grain s i z e   d i s t r i b u t i o n  or p l a s t i c i t y ,   c o l o u r ,   m o i s t u r e ,  

s e n s i t i v i t y ,   s t r u c t u r e ,   f o r e i g n  materials, and  consis tency 

o r   s t r e n g t h .  

The s o i l  i n  each stratum i s  desc r ibed  on the test hole logs  

using the   Uni f ied  Soil C l a s s i f i c a t i o n  System' m o d i f i e d   s l i g h t l y  

so that an i n o r g a n i c   c l a y  of ''medium p l a s t i c i t y "  is recognized,  

S e l e c t e d   a d j e c t i v e s  are used t o   d e f i n e   t h e  actual  or est imated 

percentage  range by  weight of t h e  various  components. The use  

of t he   mod i fy ing   ad jec t ives  is  similar t o  a system  developed 

by D.M. Burmister . 3 

The i d e n t i f i c a t i o n  of soil components  and f r a c t i o n s  i s  de f ined  

by the   Modif ied  Unif ied  Soi l   Classif icat ion  System  which 

c l a s s i f i e s   s o i l s   i n t o   t h r e e  major d i v i s i o n s :  

Coarse-grained soils - gravel and  sand 

F ine -g ra ined   so i l s  - si l t  and clay 

High ly   o rgan ic   so i l s  - p e a t  

C l a s s i f i c a t i o n  of soils is  based on the g r a i n   s i z e   d i s t r i b u t i o n  

of that por t ion   o f  the s o i l  smaller than the 3-inch U.S. 

Standard sieve s i z e .  

S o i l s   w i t h  more than h a l f  by weight of the  components  coarser 

t han   t he  No. 200 U.S. Standard sieve s i z e  (0.074 mm) are 

desc r ibed  as COARSE-GRAINED (o r   g ranu la r )   so i l s .   Coa r se -  
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gra ined   so i l s   (grave l   and   sand)  are c l a s s i f i e d  by g r a i n  s i z e  

d i s t r i b u t i o n  and are subd iv ided   i n to   coa r se  and f i n e   g r a v e l ,  

and  coarse ,  medium, and f i n e   s a n d .  

Soils w i t h  more  than  half  by weight  of  the  components  f iner 

t h a n   t h e  No. 200 sieve s i z e  are desc r ibed  as FINE-GRAINED 

soils. These may be  cohesive or non-cohesive.   Note  that   for 

v i s u a l   c l a s s i f i c a t i o n   t h e  No. 200 sieve s i z e  is  about   the  

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

by the   una ided  eye. 

F i n e - g r a i n e d   s o i l s   ( s i l t  and  c lay)  are c l a s s i f i e d  by behaviour 

on t h e   b a s i s  of t h e   l i q u i d  l i m i t  and p l a s t i c i t y   i n d e x  of t h e  

f r a c t i o n   f i n e r  than t h e  No. 40 U.S. Standard sieve size. The 

boundar i e s   de f in ing   t he   f i ne -g ra ined   so i l   g roups  are shown i n  

the P l a s t i c i t y   C h a r t   i n   T a b l e  1 "Soil C l a s s i f i c a t i o n  System". 

The P l a s t i c i t y   C h a r t  i s  also used   t o  determine t h e  behaviour 

of t h e   f i n e s   c o n t e n t  of coarse-grained soils. 

P a r t i c l e   s i z e  and shape are u s u a l l y   d e s c r i b e d   f o r   c o a r s e -  

g r a i n e d   s o i l s ,  and p l a s t i c i t y  is usual ly  d e s c r i b e d   f o r   f i n e -  

g r a i n e d   s o i l s .  An excep t ion  t o  t h i s   r u l e   a p p l i e s  when d e s c r i b i n g  

glacial till; t h e n   p l a s t i c i t y ,   p a r t i c l e   s i z e ,  and shape are 

all i n c l u d e d   i n   t h e   d e s c r i p t i o n .  

The p r i n c i p a l  component of t h e   f r a c t i o n  of t h e   s o i l   p a s s i n g  

t h e  3-inch U.S. S t anda rd   s i eve   s i ze  is shown c a p i t a l i z e d  on 

t h e  test h o l e   l o g s .  

The p r o p o r t i o n s  by weight of the  minor  components are defined 

according t o  the   fo l lowing   desc r ip to r s :  

Desc r ip to r   P ropor t ion  

"and" 50 t o  35 p e r   c e n t  
I t  some" 35 t o  20 pe r   cen t  

" l i t t l e "  20 t o  10 pe r  c e n t  

trace" 10 t o  1 pe r   cen t  I I  
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The  descriptors  used  must  not  contradict  the  classification by 

the Modified Unified  Soil  Classification  System. 

The terms  given  above  are  used to define  proportions  by 

weight of granular  components, but they may also  be  used  to 

define  the  proportion of minor  components  of  flne-grained 

material,  according to the  subdivisions of the  Plasticity 

Chart, Table 1 "Soil  Classification  System".  The  adjectives 

are not used  to  subdivide a principal  fine-grained  component. 

The  modifier "y" o r  "ey"  (e.g . , SILT, clayey)  is  used  when  the 
liquid  limit  and  plasticity  index  plot close to the  "A-line" 

on the  Plasticity  Chart. 

Peat and  other  highly  organic  soils are classified  under  the 

Group  Symbol  "Pt". Peat may  be  categorized  and  described 

using  the  Radforth  Classification  System , 
4 

The soil is described  first by identifying  the  principal 

component,  followed  by  the  minor  components  in  order of 

decreasing  proportion  by  weight.  This is  followed by other 

significant  identifying  features  such as plasticity,  colour, 

moisture,  structure,  and  strength. 

2 . 3 . 2  Typical Example of a  Complete  Soil  Description 

"CTAY,  silty,  little medium sand, trace  coarse  gravel,  medium 

plasticity,  yellow-brown",  describes a yellow-brown,  fine- 

grained,  silty  clay  soil  containing 50 per  cent  or  more of 

components  finer  than  the No. 200 U.S. Standard  sieve  size 

with  minor  components of sand  and  gravel.  The  fraction 

passing  the No. 40 U . S .  Standard  sieve  size  plots  above, and 

close to  the  "A-line" on the  Plasticity  Chart. The soil 

contains  between LO per cent and 20 per cent of sand particles 

generally in the  size  range No. 10 to NO. 40 (i.e. finer  than 

the No. 10 Standard  sieve  size  and  larger  than  the No. 40 

Standard  sieve  size)  and  between 1 per  cent and 10 per  cent  of 
gravel  in  the size range  3/4-inch to 3-inch.  The  identifying 
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feature ''medium p l a s t i c i t y "   i n d i c a t e s   t h a t   t h e   l i q u i d  l i m i t  

p lo t s   be tween 30 and 50 on t h e   P l a s t i c i t y   C h a r t .  Such a s o i l  

is c l a s s i f i e d  as CZ by the  Modified  Unified S o i l  C l a s s i f i c a t i o n  

System. 

2 . 3 . 3  Typica l  Examples  of t h e  Use of Modif ie rs   and   Descr ip tors  

(a) Fine-grained soil wi th  a minor  coarse-grained  component: 

"CLAY , s i l t y ,  some f ine   s and" ,   desc r ibes  a f ine-grained 

s o i l   h a v i n g  a f i n e s   c o n t e n t   i n   e x c e s s  of 50 per cen t  

( i . e . ,  50% of material f i n e r   t h a n   t h e  No. 200 U.S. 

S tandard   s ieve   s ize) ,   which   p lo ts   above   the   "A- l ine" ,  on 

t h e   P l a s t i c i t y   C h a r t ,   w i t h  a l i q u i d  limit less than 50 on 

t h e   P l a s t i c i t y   C h a r t ,   a n d   h a s  a minor  component of f i n e  

sand. 

"CLAY, some s i l t ,  some f ine   s and" ,  would no t  be used as 

t h e   f i n e s  are c l a s s i f i e d  by b e h a v i o u r   ( p l a s t i c i t y )  and 

n o t  by p a r t i c l e   s i z e .  Such a s o i l  would   be   c lass i f ied  as  

C I  o r  CL a c c o r d i n g   t o   t h e   U n i f i e d   S o i l   C l a s s i f i c a t i o n  

System. 

(b) Coarse-grained  soi l   wi th   minor   f ine-grained  component :  

"GRAVEL, f i n e ,  some s i l t y   c l a y " ,   d e s c r i b e s  a coarse- 

g r a i n e d   s o i l   w i t h  a minor  component of f ines ,   which   has  

a l i q u i d  limit and p l a s t i c i t y   i n d e x   t h a t  p l o t  above and 

c l o s e  t o  t h e  ItA--linetl on t h e   P l a s t i c i t y   C h a r t ,  Such a 

s o i l  i s  c l a s s i f i e d  as GC by t h e  Unified S o i l   C l a s s i f i -  

c a t i o n  System. 

"SAND, some s i l t" ,  is c o r r e c t   i n   t h a t  i n  t h i s  case 

is  a minor  component of non-p las t ic   f ines   which  p l o t  

below  the  A-line on t h e   P l a s t i c i t y   C h a r t .  
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2 . 3 . 4  Glacial Till 

The  term  "glacial  till" is in   widespread   use  i n  p r e s e n t  

engineer ing  pract ice ,   however ,   because i t  is a mode of d e p o s i t i o n ,  

there i s  no p r o v i s i o n   i n  t he  U n i f i e d   S o i l   C l a s s i f i c a t i o n  

System f o r   t h i s  term. 

The term "till" is used on t h e  test hole l o g s   i n  i t s  most 

g e n e r a l  form, which has been  def ined by ASTM Designat ion D 653 

as : 

"A material depos i t ed  by g l a c i a t i o n ,   u s u a l l y  composed of 

a wide   r ange   o f   pa r t i c l e   s i ze s ,   wh ich  has not   been 

subjected t o   t h e   s o r t i n g   a c t i o n  of water. 115 

Glacial till i s  desc r ibed  on t h e  test h o l e  logs as "TILL", 
f o l l o w e d   b y   t h e   p r i n c i p a l   s o i l  component a lso c a p i t a l i z e d .  

Example: "TILL, CLAY, s i l t y ,  l i t t l e  f i n e   g r a v e l ,  low 
p l a s t i c ,  rust-brown-"". 

A loose, soft, or s l i g h t l y   s t r a t i f i e d   d e p o s i t   b e l i e v e d  t o  b e  

t r a n s p o r t e d  or reworked material of g l a c i a l   d e p o s i t i o n ,  o r  of 

u n c e r t a i n   g l a c i a l   o r i g i n ,  is desc r ibed  as " t i l l - l i k e "  a t  t h e  

end of t h e  s o i l  d e s c r i p t i o n .  

Example: "CLAY, s i l t y ,  l i t t l e  f i n e   g r a v e l ,  low p l a s t i c ,  
ru s t -b rown ,   t i l l - l i ke . "  

2.3.5 F i l l  - 

" F i l l "  is material placed by a r t i f i c i a l  means,   whether   or   not  

i ts placement was c o n t r o l l e d .  

It is  descr ibed on the test h o l e  logs  as "FILL", followed by 

t h e   p r i n c i p a l   s o i l  component a l s o   c a p i t a l i z e d .  

Example: "FILL, SILT,  clayey, some f i n e   g r a v e l " .  
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Well-compacted  fill,  placed  some  considerable  time  before  the 

test  hole  investigation,  may be difficult  to  distinguish from 

natural  material  unless  the  history of the  site is known. 

Such  material is indicated as "FILL?" on the  test  hole l ogs .  

2 . 4  NRC Ice Type  and  Estimated V i s u a l  Ice  (Column 6 )  

Ground  ice  is  divided  by  the NRC system on the  basis of 
examination by the  unaided eye i n t o  the  three  major  categories 

shown below. A complete  description of this  system  is  contained 

in  the NRC "Guide  to  a  Field  Description of Permafrost  for 

Engineering  Purposes". 2 

2.4.1 Ground  Ice  Classification  Categories 

Non-visible  ice N 

Visible  ice  less  than  one inch thick v 
Visible  ice  greater  than one inch  thick ICE o r  

ICE -t soil type 

Table 2 ,  "Ground Ice Classification",  shows  the  various  types 

of ground  ice  recognized by the NRC Classification System. 

Graphic  symbols f o r  ground ice have  been  devised  to  complement 

the  graphic  soil  log. 

Frozen  soils  in  the N group may, on  close  examination,  indicate 

presence of ice  within  the  voids of the  material  by  crystalline 

reflections or by a sheen on fractured o r  trimmed  surfaces. 

The  impression  received by the  unaided  eye,  however,  is  that 

the  ice  does  not occupy space in excess of the original  voids 

in the  soil.  Excess  ice in the N group  can be identified  by 

use of a hand  magnifying  lens,  or by placing some frozen soil 

in a small jar, allowing it  to melt and  observing  the  supernatant 

water. To the  unaided eye, ice  in  frozen  soils  in the V group 
appears to occupy space in excess  of  the  original  voids i n  the 
soils. 
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The volume of ground  ice  can  be  described  quantitatively in 

two ways. "Excess  ice''  is  the  volume  of  supernatant  water 

expressed as a percentage of the  total  volume  of  the  thawed 

soil and  water.  This  quantity is often  referred  to  as  "excess 

moisture".  "Visual  ice" is the  estimated  volume of segregated 

ice  discernible  by  eye in the  frozen  sample  and is expressed 

as a percentage  of  the  total  volume of the  frozen soil. By 

these  definitions  the quantity "excess  ice''  and ''visual ice'' 

are  not  necessarily  the same for a given  frozen  soil. Care is 

taken  when  estimating  the  volume of ice  coatings on granular 

material (Vc). The  ice  is  usually  obvious,  giving  the impres- 

sion  of  ''excess  ice'',  which  may  not  necessarily  be  the case, 

2.4.2 Ice  Description  Terminolopy 

The  following  terminology used in Column 4 "Description" has 

been  generally  taken  from  Table I1 of the NRC Guide , 2 

"Ice  Coatings on Particles''  are  discernible  layers  of  ice 

found  on or below  the  larger soil particles  in a frozen  soil 

mass. They are associated  sometimes  with  hoarfrost  crystals 

that have  grown  into  voids  produced  by  the  freezing  action. 

"Ice  Crystal"  is a very small individual  ice  particle  visible 

in the  face of a soil mass. Crystals  may  be  present  alone or 
in combination with  other  ice  formations. 

"Clear  Ice" I s  transparent  and  contains  only a moderate 

number of air  bubbles. 

"Cloudy Ice" is relatively  opaque  due  to  entrained air bubbles 

or other  reasons,  but  is  essentially  sound  and  non-pervious. 

"Porous  Ice''  contains  numerous  voids,  usually  interconnected, 

and  generally  results from melting  at  air  bubbles  or  along 

crystal  interfaces,  from  presence of salt  or  other  materials 

in the  water, or from  the  freezing  of  saturated  snow;  though 

porous, the mass  retains  its  structural  unity. 
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"Candled  Ice"  is  ice  that has rotted  or  otherwise  formed  into 

long  columnar  crystals  very  loosely  bonded  together. 

"Granular  Ice'' is composed of coarse,  more or less equidi- 

mensional  ice  crystals  weakly  bonded  together. 

"Ice  Lenses"  are  lenticular  ice  formations  in s o i l  occurring 

essentially  parallel to each  other,  generally  normal  to  the 

direction of heat loss and commonly  in  repeated  layers. 

"Ice  Segregation"  is  the  growth  of  ice as distinct  lenses, 

layers,  veins,  and  masses in soils, commonly but no t  always 

oriented  normally to direction  of  heat loss .  

11 Well-bonded"  signifies  that  the soil particles  are  strongly 
held  together  by  the  ice  and  that  the  frozen  soil  possesses 

o r  breaking. relatively  high  resistance  to  chipping 

"Poorly-bonded"  signifies  that  the s o i  1 particles  are  weakly 

held  together  by  the  ice  that  the  frozen soil possesses  poor 

resistance  to  chipping  or  breaking. 

II Friable"  denotes  extremely weak bonds  between soil particles. 

The material is easily  broken  up. 

The  symbols "UF" or "F" may be used  in  Column 6 .  "UF" is 
added  to  indicate  unfrozen  zones  in  areas  of  generally  frozen 

ground and also to  avoid  possible  errors of omission. "F" is 

used  in  certain  cases  along  with  the  corresponding  graphic 

representation f o r  "Undifferentiated"  permafrost  or  frozen 

active  layer  soils.  It  may  be  used: 

(1) Where  temperature  sensors  (thermistors)  have  been  installed 

which  indicate  that  the  formation  temperature is below 

O°C, but  the  material in the f i e l d  has  the  texture of 

unfrozen material. 
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( 2 )  Where  temperature  sensors  have  not  been  installed,  but 

the soil temperature is suspected t o  b e  below 0 C. The 

soil is deformable  because of the  high  unfrozen  water 

content,  but is neither  "friable" nor "bonded". 

0 

(3) Where the s o i l  is  known to be frozen,  but  due  to  circum- 

stances  beyond  field  control,  the  ice  type  cannot  be 

determined  because of grinding or temporary  thawing of 

the  material  by  the  drilling  operation. 

( 4 )  Where,  for  reasons of economy  or  expediency,  the  hole was 

neither  logged  nor  sampled,  e.g.,  where  instrumentation 

is installed  adjacent  to a previous  test  hole  and  soil 

stratigraphy is known to an  acceptable  degree. 

2 . 5  Test  Data  Summary 

(a) Test Data (Column 7 )  

The  results of laboratory  determinations of water  content, 

together w i t h  Atterberg  limits,  and  density  (unit  weight) 

are  plotted symbolically against  depth in this  column. 

Water  content  is  determined  in  accordance  with AS" 

Designation D 2216, "Standard  Method of Laboratory 
Determination of Moisture  Content of Soil"'. The water 

content of highly  organic  material is determined by 

similar  procedure,  except  that  the  material is oven-dried 

to constant  weight  at 85OC instead of 105 C . 0 6  

Liquid  limit and plastic  limit  are  determined in accordance 

with ASTM Designations D 423 and D 4 2 4 ,  respectively . 5 

In situ  density is determined  from  the  weights  and 
volumes  of  intact  samples  and is reported  as  either  "dry 

density"  which is the  weight of soil  solids  per  unit 

volume,  or  as  "bulk  density"  which  is the total  weight 

per  unit  volume. 
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(b) Other Test Data (Column 8 )  

Tests  and  test  data  other  than, or additional to, those 

shown in Column 7 are  indicated  in  Column 8. 

The more common  engineering  tests  are  denoted  using  the 

following 

D1O 

D30 
D60 
C 
CC 

CU 

Gs 

H 
k 

MA 

N 

N-P 
oc 
PP 
P 200 

Q 
q 
S 

s04 
SPT 

TC 

W 

WLJPJP 

symbols : 

grain  size  at 10% passing 

grain  size  at 30% passing 

grain  size  at 60% passing 

consolidation 

coefficient of curvature (D ) /D 

coefficient of uniformity D ~ ~ / D ~ ~  
specific  gravity of soil  solids 

hydrometer  analysis 

permeability 

mechanical  analysis  (sieve  analysis) 

the  penetration  resistance,  i.e.,  the 
number of blows  required for the  second 
and  third  6-inches of penetration  during 
a Standard  Penetration Test (SPT)  in 
accordance  with ASTM Designation D 1586 
(see also SPT) 

non-plastic 

organic  content 

pocket  penetrometer 

per cent  passing  the No. 200  sieve  size 

triaxial test 

unconfined  compressive  strength 

shear test 

water soluble  sulphate 

standard  penetration  test (blow counts 
for  6-inches,  12-inches,  18-inches 
penetration are shown  sequentially) 

thaw  consolidation 

water  content 

liquid  limit,  plastic  limit,  and 
plasticity  index,  respectively 

2 
30 10 x D60 
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3. Classification of Construction  Materials 

3 . 1  Granular  Material  Uses 

The  following is a description of materials  that was used 

within  the  "Materials"  and  "Development  and  Rehabilitation" 

sections of Individual  Site Reports. Material  classification 

has been based  on  the  potential  construction  usage of the 

granular  material  for  each  deposit. 

(1) Excellent  quality  material  consisting  of  well-graded, 

medium-grained  gravel  suitable  for  concrete  aggregate, 

with a minimum of processing. 

(2) Good-quality  material  consisting  generally of fine to 

medium-grained  well-graded  sandy  gravel  with  varying 

quantities of silt occurring  either  as  narrow  interbeds 

or dispersed  throughout  the  material.  The  frequent 

occurence of deleterious  materials  such  as  weathered 

stones  or  shale  fragments  negates  its  use  as  concrete 

aggregate.  This  material  will  provide good quality 

embankment  fill  for  pipeline  berms  and  building  pads; 
base  and  surface  course aggregates; or possible pro- 

duction of concrete  aggregate  with  extensive  processing. 

(3 )  Fair quality  material  consisting  generally  of  poorly 

graded,  silty,  gravelly  sand.  This  material  will  provide 

fair  quality  general  fill. 

( 4 )  Poor quality  material  consisting  generally of fine- 
grained,  poorly  graded  sandy silt with  minor  gravel. 
These  deposits  usually  contain  minimal  quantities of sand 

and gravel,  are  very  thin,  or  are  overlain  by  extensive 
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thicknesses of overburden.  Fine-grained  dune  sand  is , 

included  in t h i s  category. These materials are  con- 

sidered  unsuitable  for  construction  except as marginal 

fill. 

(5) Bedrock  consisting of: 

(a) Limestone  and  dolomite  which  would  be  suitable for 

manufacturing  various  types of construction  aggre- 

gates. 

(b) Shale and siltstone  with  small  varying  quantities o E 
limestone  and  dolomite  which  could  be  exploited  only 

for  fair quality general  fill  useful  primarily i n  

the  construction of sub-grades.  This  category  also 

includes  talus s lopes  containing a mixture  of lime- 

stone,  dolomite and shale  blocks  and  fragments. 

4 .  Soil Drainage Classes 

4.1 Drainage 

The  Soil  Drainage  Classes  were  used i n  describing  the  drainage 

of each  deposit  that  was  looked  at. The  following  set of 

definitions  was  used  to  determine  the  drainage of each  site. 

The  following is extracted  from pages 215 and 216 of  National 

Soil Survey  Committee,  1970  "The  System of Soil  Classification 

for  Canada",  Canada  Department  of  Agriculture,  Ottawa. The 
system,  although  devised  primarily f o r  agricultural  purposes 

is suitable f o r  engineering  purposes  and  should be employed 

when  describing  soil  drainage  at test hole  site  locations. 

The soil drainage  classes  are  defined in terms of: 
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(i) ac tua l   mo i s tu re  i n  excess of f i e l d   m o i s t u r e  capaci ty ,  and 

( i i )   t h e  extent of the  per iod  during  which  such  excess  water 

i s  p r e s e n t   i n   t h e   p l a n t - r o o t   z o n e .  

Permeabili ty,   groundwater levels and   seepage   a f fec t   the  

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

and t h e r e f o r e  cannot generally be used as criteria fo r   mo i s tu re  

s t a t u s .  The recommended d e f i n i t i o n s  are as fol lows:  

(1)   Rapidly  drained - The soi l   moisture   content   seldom  exceeds 

f i e l d   c a p a c i t y  i n  any  horizon  except  immediately 

a f t e r  water cond i t ions  

(2) Well d ra ined  - The so i l   mo i s tu re   con ten t   does   no t   no rma l ly  

exceed   f i e ld   capac i ty  i n  any horizon for a s i g n i f i -  

c a n t   p a r t  of t h e   y e a r .   ( " s i g n i f i c a n t "  - as used i n  

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

growth) 

(3 )  Moderately well d ra ined  - The s o i l   m o i s t u r e   i n   e x c e s s  of 

f i e l d   c a p a c i t y   r e m a i n s  for a small but s i g n i f i c a n t  

per iod of t h e   y e a r  

( 4 )  Imper fec t ly   d ra ined  - The s o i l   m o i s t u r e   i n   e x c e s s  of 

f i e ld   capac i ty   r ema ins   i n   subsu r face   ho r i zons  fo r  

modera te ly   long   per iods   dur ing   the   year  

(5) Poor ly   d ra ined  - The s o i l   m o i s t u r e  i n  excess of f i e l d  

c a p a c i t y   r e m a i n s   i n  a l l  ho r i zons   fo r  a l a r g e   p a r t  of 

t h e   y e a r  

( 6 )  Very poor ly   d ra ined  - Free water remains a t  o r   w i t h i n  1 2  

inches of the   sur face   mos t   o f   the   year  

I d e n t i f i c a t i o n  - commonly found  morphological   features  asso- 

c i a t e d   w i t h  a p a r t i c u l a r   d r a i n a g e   c l a s s ,  

A - 18 



- NorthFrm Enginrering Services 

Drainage Class 

Note: 

free of  any  evidence of gleying (grey color, reducing 
conditions) 

coarse  texture 

steep  slopes 

free of mottling  in  upper 3 feet 

may be mottled  below 3 feet 

commonly  mottled in the B and C horizons 

or below a  depth of 2 feet 

commonly  mottled  in  the B and C horizons, 

matrix  generally  has  lower  chroma  than  in  the  well- 

drained soil on similar  parent  material 

usually  strongly gleyed 

matrix  colors  of low chroma,  faint  mottling  may  occur 

through  out 

usually  strongly  gleyed, 

subsurface  horizons  are  of  low  chroma  and  yellowish to 

blueish  hues, 

mottling  may be present  at  depth  in  the  profile 

"Gley" - a  soil  usually  grey  or  blueish  in  color,  generally 
oxygen-deficient  i.e.  reducing  conditions  prevail. Low 

chroma are associated  with  ions of lower valency e g .  

ferrous  iron, Fe-,  (Fe- is associated  with  rusty 

deeper  colors) 

Just  above  the zone of contact  with  excess  field  moisture 

and  groundwater  the  soil may be "mottled". This is 

associated  with a fluctuating  oxidising and reducing 

conditions.  The soil often  appears  to  have  patchy 

reddish  zones or concretions  within a blueish  grey  matrix. 
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5. 

5.1 

Topography 

Slopes  

The topography of each   depos i t  was descr ibed   us ing   the   fo l lowing  

t a b l e  of terms in the Ind iv idua l   S i t e   Repor t s .  

Topography is desc r ibed  i n  the   fo l lowing  terms: 

Single   Slopes Complex S l o p e s  Slope X 
f l a t   f l a t   d e p r e s s i o n a l  0 - 2  

gent ly   s loping  undulat ing,   smoothly 
rounded 2 - 5  

moderately  s loping r o l l i n g   r i d g y ,  choppy 5 - 15 

steeply s l o p i n g  k e t t l e d ,  knobby 15 - 60 

p r e c i p i t o u s  precipitous 60 

"Region" is  g e n e r a l  area around  the s i t e  location and i s  

g e n e r a l l y   w i t h i n  1500' of the test h o l e ( s ) .  

" S i t e "   r e f e r s  t o  t h e  area w i t h i n  100' of t h e  test h o l e ( s ) .  

The degree of s l o p e  should be  measured  whenever possible  by 

handlevel  or incl inometer  even i f  t h e  s i te  is t o  be  surveyed 

a c c u r a t e l y  at a later d a t e .  
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Slope O 

0 - 1  

1 - 3  

3 - 8  

8 - 31 
31 
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SOIL   CLASSIF ICATION S Y S T E M  

1 I I 
MAJOR O l V l S l O N  

I 
1 

S Y M B O L  1 SVMROL 1 GROUP GRAPH I C TYPICAL  MATERIALS 

CLEAN SANOS 

cM APPRECIABLE FINES) 

I ., ,:,: WELL GRAOEO SANDS, GRAVELLY SANDS L I T T L E  O R  
S Y  ! . ... . , . 

' ..., :; 

. .  . ,-: POORLY GRADED SANDS, L I T T L E  O R  NO F INES 

:',.. , . ? :. NO FINES 
,,,. - ,  ... . .: 

sp 1. .. . . ' .  

. .  

0 I R T Y  SANDS 

(WITH  F INES)  

W L  > 50 OH ORGANIC  CLAYS OF H I G H   P L A S T I C I T Y  

3 r r r  
HIGHLY  ORGANIC  SOILS I P t  1 i ;  I PEAT  AN0 OTHER HIGHLY  ORGANIC S O I L S  

SO I L COMPONENTS 

FRACTION STANoARn PERCENTAGE BY WEIGHT O F  
DEFINING RANGES OF 

SIEVE SIZE MINOR COMPONENTS 
1 

PASSING  RETAINEO PERCENT 

;RAVEL 
c o a  r s t  3 I n c h  Y41nch 
f rne  

50 - 3 5  
% I n c h  No 4 

35 20 
SAND 

c o a r s e  No 4 No IO 
med I um No IO No 40 
f ! n e  

20 - IO 
NO 40 NO 200 

10 1 

' I L T  (non plastic) 
o r  No 200 
#LAY ( p l s s t l c )  

O V E R S 1  ZE M A T E R 1  A 1  

DESCRIPTOR 

l o u n d e d   o r   s u b r o u n d e d  N o t   r o l m d e d  

:OBBLES 3 Inch to 8 I n c h  ROCK FRbGMENTS > 3 I n c h  

lWLDERS > 8 I n c h  ROCKS > I  C U ~ I C  y a r d  I n  volume 

V O T  MEETING 
ABOVE REOUIREMENTS 

NOT MEETING 
ABOVE REOUIREMENTS 

CONTFNl ATTERBERG L I M I  T5 BE t O H  

O F  FINES P I L E S S  THAN 4 

E X C E E D S  ATTERBERG L I M I T S  ABCIlE 

' A '  L INE AN0 

A  L INE O R  
P I MORE THAN t 

CLASSIF ICATION 15 

ACCORDING T O  

P L A S T I C I T Y  CHART 

(SEE BELOW) 

STRONG COLOR OR ODOR, AND OFTEN 
FIBROUS TEXTURE 

5 0  

2 40 
M 
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O 

- 
5 30 

b- 
r 

U 
- 

20 
II) 

L 
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I O  
1 
4 

o I O  20 30 40   50  6 0  I O  e o  90 
L l O U l O   L I M I T I W L I  

I ALL  SIEVE  SIZES  MENTIONED ON T H I S  CHART ARE U S STANOARO A S T H E I I  

? aUUNdARY CLASSIFICATIONS  POSSESSING  CHARACTERISTICS OF TWO GROUPS ARE 
GIVEN  COMBINE0 GROUP SYMBOLS. C GW.GC I S  A  WELL-GRADED  GRAVEL SANO 
MIXTURE  WITH CLAY BINOER BETWEEN 5,. AND I?!. 

I TOUGHNESS AN0 DRY STRENGTH  INCREASE  WITH  INCREASING P L A S T I C I T Y  INDEX 
WHEN COMPARING SOILS A T  EOUAL L l O U l D   L I M I T  

I 
T A B L E  
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Category 

N o n - v i s i b l e   I c e  

V i s i b l e  I t e  
less  t han  
one i n c h   t h i c k  

V i s i b l e  Ice 
g r e a t e r   t h a n  
one i n c h   t h i c k  

TABLE 2 

GROUND ICE C L A S S  I F I C A T  I ON 

Group 
Symbo I 

N 

V 

ICE 

I 
Subgroup I Graph ic  I D e s c r i p t i o n  

U n d i f f e r e n t i a t e d  

Nf f r o z e n   s o i l  
I ,  .. *. 1 . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  We1 I bonded  f rozen s o  i I . . . . . . . . . .  Nbn . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . .  w i t h  no  excess i c e  . . . . . . . . . . . .  

. . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . .  

or i n c l u s i o n s  
,- 

v c  I ce  c o a t i n g s  on p a r t i c l e  

Random o r  i r r  

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

I c e   g r e a t e r   t h a n  one 

Ice g r e a t e r   t h a n  one 
i n c h   t h i c k   w i t h o u t  

e g u l a r l y  
f o r m a t i o n s  

~ .- 

d i s t i n c t l y  
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APPENDIX C - R e s i s t i v i t y  Measurements  with  Inductive  Coupling 
Equipment a t  S e v e r a l   G r a v e l   P i t s   i n  the 
Calgary Area 

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

Borrow material is r e q u i r e d   f o r   c o n s t r u c t i o n  of the  proposed 

gas   p ipe l ine   and   a s soc ia t ed   f ac i l i t i e s .   Sources  of borrow 

material have   been   ident i f ied  by photo  methods  and some of t h e  

deposits  have  been  probed by d r i l l i n g  and  conventional geo- 

physical   methods.  

In  general   the   convent ional   geophysical   measurements  have 

added l i t t l e  informat ion   about   the   na ture ,   depth  o r  e x t e n t  of 

the  deposi ts .   For   geophysical   measurements  t o  be of v a l u e   i n  

reconnaissance   explora t ion  for granu la r  material d e p o s i t s  a 

r ap id  method of r e s i s t i v i t y  mapping is requ i r ed   t ha t   can  

qu ick ly   s can   t he   depos i t  and the  surrounding areas, Also ,  t h e  

depth of e x p l o r a t i o n   i n  most i n s t ances   shou ld   be   l imi t ed  t o  

20-30 f t .  

A dipole-dipole   system was designed for sha l low  exp lo ra t ion ,  

b u t  was not a v a i l a b l e   i n  time f o r  t h e  1975 borrow  program 

a l o n g   t h e   p i p e l i n e   r o u t e .  In  December, the   ins t rument  was 

t e s t e d  a t  s e v e r a l   a c t i v e   g r a v e l   p i t s   i n   t h e   C a l g a r y  area. 

Th i s   append ix   g ives   t he   r e su l t s  of t h e s e  tests. 
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?. The  Inductive  Coupling  System 

Soil  types  can  often  be  distinguished by their  electrical 

resistivity.  The  resistivity  ranges  encountered f o r  certain 

soil  types  vary  from area to  area,  but  invariably  gravel 

deposits  are  found  to  have  higher  resistivities  than  glacial 

tills o r  lacustrian  deposits.  Sands  and  gravels  can  often  not 

be  separated on the  basis of electrical  resistivity. 

To establish  the  relation  between  soil  types  and  resistivity, 

in a region,  requires  substantial  amounts of data.  The  recent 

development  of  non-contact  methods has made  it  possible  to 

acquire  area  coverage and large  amounts of data at a  low  cost. 

The method  that  appears  particularly  attractive  measures  the 

mutual  coupling  between  two  loop  antennas  carried  above  the 

ground . 
In  the  Inductive  coupling  system  two  small  antenna loops 

(magnetic  dipoles)  are  separated by a  fixed  distance. In the 
instrument,  shown  in  Figure 1, the loops are in the  horizontal 

plane  and  the  separation  distance  between  the loops is 3 . 6  m. 

One  dipole  transmits  electromagnetic  waves  at  a  frequency of 

39 kilohertz.  The  transmitted waves induce  current  flow  in 
the  ground;  the  magnetic  field of that  current  flow  is  measured 

by the receiving  dipole. The received  signal can  be  related 

to  the  resistivity of the  ground. 

The  instrument  is  light  weight (15 lbs.)  and is carried by a 
shoulder  strap  approximately 0.8 m  above  the  ground. No 
contact  with  the  ground  is  required  for  a  measurement, so that 

readings  can be taken  continuously  along  a  traverse. 

The  frequency  and  separation of the  system  are  chosen so that 

the  depth  of  exploration  depends  mainly on the  separation 

distance of the  dipoles. The  depth of exploration on gravel 
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deposits  is  approximately 2& times  the separation distance o r  

about 9 m (30 ft). Similar  instruments  with larger depth of 

exploration  are also available. 

Over  ground  uniform  with  depth  the  instrument  would  measure 

the  true  resistivity of the  ground.  Over  layered  ground  the 

resistivity  measured  is  influenced  by  the  resistivities of  all 

the  layers  within  the  depth of exploration.  Computer  models 

are  required to derive  the  layered  structure from the  measure- 

ment s .  
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3 .  Results 

Five  gravel  deposits  were  investigated  in  the  Calgary  area. 

In all  these Q ~ S  traverses  were  made: 

(1) right above the  face  of  the  cut (on the  gravel), 

(2) in  the  bottom  of  the  pit,  where  presumably  most  gravel 

was excavated,  and 

(3 )  when  possible,  at  locations  near  the  pit,  outside  the 

gravel  deposit. 

Table I lists  the  gravel  pits  and  the  range of apparent 

resistivities  observed in each of the  three  categories  listed 
above.  The  conclusion  that  can  be  drawn from Table I is  that 
in  Pit 1, 2, 4 and 5, the  difference  in  resistivity  between 

gravel and surrounding  material is at  least a factor 2 .  The 

gravel in Pit #3 contained a large  amount  of  fines. 

In order to calculate  the  depth of gravel  from  resistivity 

data, one  would  in  general  make, f o r  a specific  site, a few 

independent  measurements of resistivity  with  other  methods. 

Since  this was not  done,  the  calibration  curve  (shown in 

Figure 2) relating the apparent  resistivity  to  depth  of  gravel 

is tentative. Normally, one would  make a separate  calibration 

curve for  each  pit.  There  are a l s o  other  factors  that  could 

obscure  the simple picture  shown  in  Figure 2, such  as  sub- 

stantial  changes  in  the  quality of gravel  with  depth.  Never- 

theless,  for  illustrating  the  use of geophysics in this appendix 

this  curve  is  used  for a l l  five  pits. 

Next, the  results  of  measurements  at  each  quarry  are  discussed: 
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No. 1, Standard  General,  Ogden Pit, North Wall 

Figure 3 shows a layout of  some of the  traverses  made  near  the 

North  Wall of the  pit,  and  Figure 4 and 5 show  resistivity 

profiles  along  the  traverses.  The  resistivity  profile  along 

line 4 has  been  interpreted  in  terms of depth of gravel  with 

the  aid of Figure 2; the  data  show  that  the  granular  deposit 

terminates  at  the  northeast  corner of the  property  indicated 

by a  rapid  decrease i n  resistivity.  The  gravel  is  more  extensive 

on  the  western  side  (line 6 ) ,  since  the  resistivity  remains 

high on line 6 .  Also  on  line 5 (Figure 5) the  resistivity  can 

be seen to  increase  gradually  towards  the  west. From Figure 2 

one  estimates  the  gravel  deposit to be more  than 10 m (30 ft) 

thick  on  line 6; and,  as shown on Figure 4 for  example  less 

than 2 m ( 6  ft)  at  station 400 on  line 4 .  

These  data  clearly  show  the  advantage of continuous  resistivity 

readings.  Boundaries  can  be  delineated  and  drill  holes  can  be 

planned  at  selected  points, and the  information  can be extra- 

pola ted  between  the  holes. 

No. 2,  Standard  General,  Ogden  Pits,  East  Wall 

Figure 6 shows  the  layout of some of the  traverses  near  the 

East  Wall of the  Standard  General,  Ogden Pit, Of interest  are 

the  resistivity  profiles  perpendicular  to  the p i t  face (10, 

11, 12) shown in Figure 7. These  lines  clearly  show  a  decreasing 

resistivity  towards  the  hill,  indicating  that  the  gravel 

deposit  terminates  near  the  base of the  hill  as is shown  by 

the  interpretation  in  Figure 7. Figure 8 shows  the  profiles 
of some of the lines  parallel  to  the  face of the  cut.  These 

lines also show  the  substantial  difference i n  resistivity 

between  gravel  (line 7), and  surrounding  material  (line 9). 
Figure 2 can  be  used  to  relate  the  decrease  in  resistivity  to 

depth of gravel. 
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No. 3, Burnco, Ogden  Pit 

Figure 9 shows  the  layout  of  some of the  lines  at  the  Burnco, 

Ogden  Pit.  The  values of the  resistivities  along  these  lines 

are listed  in  Talbe 11. The  resistivities  measured  above  the 

face of the  cut  are  the  lowest  found  in  the  gravel  pits 

investigated  in  the  Calgary  area. From Figure 2 one would 

estimate  less  than 4 m (12 ft) of gravel.  However,  this 

gravel  had a high  content of fines,  and  probably  needs a 

separate  calibration  curve. 

The  ground water table  in  the  bottom  of  the  pit  was  within a 

few  feet from the  surface. 

No. 4 ,  Burnco,  Canyon  Meadows 

Short  lines  were  measured on top of the faces of the  Burnco, 

Canyon  Meadows  Pit.  The layout of the  lines  is shown in 

Figure 10. The  data  are  listed  in  Talbe 111. The  data  show 

resistivities  greater  than 100 ohm-meters  on  the  lines on top 

of  the  pit.  At  the  bottom of the  pit  most  values  are less 

than 100 ohm-meters,  although  there  are  apparent  substantial 

pockets of gravel  left  locally  in  the  bottom of the  pit. The 

depth of gravel on top of the  cut faces is estimated  from 

Figure 2 to  be  about 20 feet on l i n e  2, and  more  than 30 feet: 

on line 3 .  

No. 5, Consolidated  Concrete,  Bearspaw  Pit 

Several  traverses  were  run on the  Bearspaw Pit. The  appro- 

ximate  layout of the  lines is shown in Figure 11. 

The data  on  the  line at: the  North  South Road Allowance  is 

listed in Talbe IV. The  resistivity  values  found  along  this 

traverse were  the  highest  found OD gravel  deposits  in  the 

Calgary  area.  These  resistivities  are  indicative of thick 

high  quality  gravel. 
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4 .  Conclusion 

The resistivity  data  obtained on the gravel p i t s  in the 

Calgary area showed that gravel deposits  can  be  delineated 

from the  surrounding  materials by non-contact inductive 

coupling  methods. The depth of gravel can be estimated  from 

computer model curves, but independent measurements of the 

r e s i s t i v i t y  of gravel would be necessary to arr ive at a n  

acceptable accuracy. 
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TABLE I 
Range of Apparent  Resistivities  in ohm-meters 

Measured On and Off Gravel Depos i t s  
In Active  Quarries in the Calgary  Area 

No. 

1 

2 

3 

4 

5 

Quarry 
Name 

Standard  General, 
Ogden Pit 
North Wall 

Standard General, 
Ogden Pit 
East Wall 

Burnco, Ogden P i t  
Sourh  Gravel Base 

Burnco, 
Canyon Meadows 

Consolidated 
Concrete 
Bearspaw 

On Gravel, At Bottom 
Above Face of Pit 
of cut 

140-160 30-70 

140-160 

60-80 

110-160 

130-250 

20-50 

20-30 

- 

90-50 

c - 9  

Out of Gravel in 
Surrounding 
Material 

20-50 

20-50 

60-80 

50-30 

50-70 



TABLE I1 

Apparent Resistivities Measured Along the Top 
And Bottom of  Burnco, Ogden Pit. The Approximate 

Locations of, the Line are Shown in Figure 8 

Station, meters 

0 

25 

50 

7 5  

100 

125 

150 

175 

200 

225 

250 

275 

300 

325 

350 

375 

400 

425 

450 

475 

500 

525 

550 

575 

600 

Top of P i t  
Line 1 

Apparent  Resistivity 
ohm-meters 

80 

- 
70 

70 

65 

70 

80 

80 

80 

80 

60 

55 

60 

65 

70 

65 

85 

70  

70 

65 

70 

65 

65 

80 

c - 10 



0 

25 

50 

7 5  

100 

125 

150 

1 7  5 

200 

225 

250 

275 

300 

325 

350 

37 5 

400 

425 

450 

475 

500 

525 

550 

575 

600 

Table T I ,  continued 

Line 3 Apparent Resistivity 
Top of P i t  ohm-meters 

80 

75 

55 

65 

60 

60 

60 

55 

50 

55 

65 

70 

60 

55 

50 

55 

60 

65 

70 

70 

65 

70 

80 

65 

70 

c - 11 



0 

25 

50 

75 

100 

125 

150 

1 7 5  

200 

225 

250 

275 

300 

325 

350 

375 

400 

425 

450 

475 

500 

525 

550 

575 

600 

Table 11, continued 

Bottom of P i t  
L i n e  4 

Apparent Resistivity 
ohm-meters 

25 

20 

20 

20 

25 

25 

20 

20 

20 

20 

20 

20 

25 

25 

20 

20 

25 

25 

25 

25 

25 

25 

25 

25 

25 

c - 12 



* I  .., 

200 

225 

250 

275 

300 

0 

25 

50 

75 

100 

125 

150 

175 

200 

100 

100 

110 

120 

15 0 

Line 3 

150 

150 

150 

150 

15 5 

150 

140 

135 

135 

C - 13 
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Station, meters 

Table 111, continued 

Line 4 

0 

25 

50 

75 

100 

125  

150 

175 

200 

225 

250 

275 

300 

Bottom of Pit 

Line 5 

0 

25 

50 

75 

100 
1 2 5  

150 

200 

225 

Apparent Resistivity 
ohm-meters __ 

115 

130 

140 

160 

160 

150 

150 

150 

155 

150 

155 

160 

160 

65 
80 

95 

110 

110 

130 

100 

95 

65 

C - 1 4  
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Station, meters 

0 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

275 

300 

Table 111, continued 

Apparent  Resistivity 
Line 7 ohm-meters 

130 

90 

70 

70 

60 

65 

70 

80 

85 

95 

85 

65 

6 5  

Line  6 

0 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

275 

300 

120 

130 

125 

55 

60 

70 

80 

85 

110 

110 

100 

LOO 
90 
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TABLE IV 

Apparent Resistivities  Measured Along a 
Traverse Near the  North-South Road 

Allowance in the Bearspaw P i t  

Station,  meters 

0 

25 

50 

75 

100 

125 

150 

1 7 5  

200 

225 

250 

275 

300 

325 

350 

375 

400 

425 

450 

475 

500 

525 

550 

575 

600 

625 

650 

Apparent Resistivity 
ohm-meters 

170 

220 

200 

220 

240 

210 

220 

250 

220 

220 

250 

220 

250 

200 

200 

200 

200 

200 

200 

200 

100 

200 

220 

220 

200 

190 

1 4 0  
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