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1 .  INTRODUCTION 

In  conjunction  with a geotechnical enginea :r i n  g study 

Page 1 

carr ied  out from 

Mi le  725 t o  Mi le  632 of   the  proposed Mackenzie H,ighway, a number of 

major r i v e r  and stream  crossings were investigated.  Also  boreholes 

were d r i l l e d   i n   t h e  immediate v i c i n i t y  of several  minor streams f o r  

prel iminary  bridge s i t e  information. Data col lected a t  such crossings 

are  presented  herein. 

The lack of comprehensive detai led  informatlon a t  each s i t e  does not 

permit  geotechnical  evaluation and subsequent s i t e  development recom- 

mendations. However the  available  data i s  assembled herein as a summary 

from which further  geotechnical programs may be developed. 

Data has been obtained  at  and presented  herewith  for  the  following 

cross i ngs : 

Mile 724.7 - Rabbit  Skin (Hare Indian)  River 

.Mile 687.7 - Chick Lake Creek Crossing 

Mi le  684.5 - L i t t l e  Chick Lake Creek Crossing No. 1 
Mile 681.2 - L i t t l e  Chick Lake Creek Crossing 

Mile 657 - Creek Crossing End of  Lake 

Mi le  639 - Lake Narrows Crossing 
. .  

General de ta i l s  of the  invest igat ions,   s i te  condi t ions,  and geotechnical 

data are  reported  herein.  Available key plans, s i t e  plans,  strat igraphic 

sections,  borehole  logs, and laboratory  data  are  presented i n  the  attached 

appendices. Each appendix i s  referenced by m i  1 eage of  the  appropriate 

cross ing . 

Engineering  Consultants Ltd. 
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.. This h r k  was carr ied  out for the G 
of  Public Works,  and was authorized 

NO. 9305-52-307. 

I I .  GEOTECHNICAL DATA AQUlSlT 
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'vernment o f  Canada, Department 

by Contract Number  A10/73, F i  l e  

ON 

2.1 Field  Test ing - 
The evaluation  of swbsurface conditions has  been  based  on f i e l d  data 

obtained from boreholes d r i l l e d  a t  the  locations shown on the   s i t e  plans, 

where avai lable, and/or on the  airphoto mosaics, (Volumes I I and I I I ,  
Mackenzie Highway Geotechnical  Evaluation). O f  the  boreholes advanced, 

some were d r i l l e d  as center   l ine boreholes, in  conjunct ion  wi th  the 

general  route  evaluation, and the remainder were located and d r i l l e d  

spec i f l ca l l y   t o   de f i ne  subsurface  conditions  at  the  crossings.  Detailed 

boreholes logs  are  presented i n   t h e  appendix  corresponding to the 

appropriate crossing. 

A l l  boreho1es.wet-e d r i l l e d  with e i ther  a t rack mounted Mayhew 500 

rotary  r ig,  using a continuous a i r   re tu rn   c i r cu la t i on  system, or a 

t rack mounted Texoma Super Ecmomatic power auger, f i t t e d   w i t h  a 

1:2 inch  diameter sub auger. Boreholes advanced wi th   the Mayhew 500 

d r i l l  rig generally were 4 3/4 inches i n  diameter. Sampling consisted 

of   representat ive bag  samples, obtained a t  depths of 23 and 5 feet, 

and ab depth  intervals of about 5 feet, t,hereafter, to the bottom 

of each borehole.  Undisturbed samples  were not.  obtained a t  any of 

the sibes  discussed  herein. 

Engineering  Consultants  Ltd. 
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2.2 Laboratory  Testing 

Laboratory  testing was carr ied  out  on representative  disturbed soil 
samples t.0 determine t>he nat,ural  water  content p r o f i   l e  and i n  some 

instances,  Att.erberg l i m i t s ,  grain  s ize  d istr ibut* ion,  and soluble  sulphate 

concentrat ion  of t.he subsoil.  Moisture cont.ent t e s t s  were undertaken i n  

the  f ie ld   laboratory  of EBA Engineering  Consultants Ltd . ,  w h i l e   a l l  

other tesbing was confined to the EBA Edmonton laboratory.  In  addit, ion 

to  the laboratory  test.ing  out1  ined above, a l l  samples were v isua l l y  

c lass i f i ed   i n   bo th  the €BA f i e l d  and  Edmonton laborator ies.   Soi l  

c l ass i f i ca t i on  wak based on p l a s t i c i t y  according t o  the extended 

Uni f ied  Class i f icat ion System ( 'I* and on tex tu ra l   C lass i f i ca t ion  

according to  U.S. Engineers Department, (2) tex tu ra l   c lass i f i ca t ion  

tr-langle. 

Frozen  ground was classified  'according t o  a m d i f   i c a t i o n   o f   t h e  NRC 

system for  descr ib ing permafrost ( 3 ) .  The mod,if i ce t ion  was necessary 

because the  disturbed  nature  of  the sample obtained  did  not  permit 

f u l l  usage of   the NRC system; especial ly  in  descr ib ing  the form o f  

excess ice. The system used retains  the symbols V and N for v i s i b l e  

and non-visible  ice,  respectively, and the  modifying symbols B and 

F for wel l  bonded  and poorly bonded non-visible  ice,  respectively. 

Excess ,i,ce  quantit, ies were estimated from visual  observations. The 

results o f  laboratory t e s t s  are  presented on t.he borehole logs, gra in 

sire distr ibubion  curves and  sumnary of laborabory  results  tables, 

where applicable. 
I 

* Superscripted numbers i n  parentheses re fe r  to the Lis t ,  of  References 
presented a t  the end o f   th is   repor t ,  

Engineering Consultants Ltd. 
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1 1 1 .  SITE CONDITIONS 

30 1 Surface  Features 
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3.1.1 Mi,le 724.7 Rabbit  Skin  .(Hare  Indian)  River  Crossing 
"""""I""""""" 

The proposed Mackenzie Highway crosses the  Rabbit  Skin (Hare Indian)  River 

a t  Mi le  724.7, approximately 6 miles  north  east   of  Fort) Good  Hope, N.W.T. 

A Key Plan  of  the  Rabbit  Skin  River  area i s  presented as Drawing No. A- 

l*, Appendix Mi le  724.7, and Drawing No. A-2, Appendix Mi le  724.7, presents 

a deta i led S i t e  elan. 

The Rabbit  Skin R 

Good Hope, N.W.T. 

iver  drains a large area  extending  north-east o f   F o r t  

The large  water shed o f  the  Rabbit  Skin  River  results 

in  a substantial stream flow  throughout  the  entire year. The c lear  water 

and.bottom  deposits of the  Rabbit  Skin  River may possibly  provide good 

spawning grounds for   gray l ing and other  species. (4) 

3.1.2 N i l e  687.7 - Chick Lake Creek Crossing 
""""""""" I 

The proposed Mackenzie Highway crosses  Chick Lake Creek a t   M i l e  687.7, 
approximately 55 m i  les  north-west of Norman We1 I s ,  N.W.T. A. Key Plan of 

ahe Chick Lake Creek area i s  presented as Drawing No. A-1, Appendix 

H i l e  687.7, and Drawing No. A-2 Appendix 687.7, presents a deta i led  S i te  
Plan. 

Chick Lake Creek drains a small area  extending  south-west of Chick Lake. 

The small  watershed of Chick Lake Creek resu l t s   i n  a modest stream  flow 

throughout  the summer and f a l l .   I n  the winter  there is probably a minimal I 

but  continuous  f low of  water under the ice. 
l 

! 

* All Drawings are presented i n  the Appendices, which are  designated by 
M i leage. 

Engineering  Consultants Ltd. 
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3.1.3 """"""""""" Mi-le 684.5 - L i t t . l e  Chick Lake Creek Crossing "- No. 1 

The proposed Mackenzie Highway crosses L i t , t l e  Chick Lake Creek 

Crossing No. 1 a t  Mi le  684.5, approximately 52 miles nort,h-west of 

Norman Wells, N.W.T. A Key Plan of t.he L i t . t l e  Chick Lake Creek 

Crossilrg No. 1 area i s  presented as Drawing No. A-1, Appendix Mi le  

684.5, and Drawing No. A-2, Appendix 684.5,  present.s a detai led  Sit*e 

Plan. 

L i t t l e  Chick Lake Creek flows from L i t t l e  Chick Lake to Chick Lake. 

The modest watsrshed of L i t t l e  Chick Lake r e s u l t s   i n  a moderate 

st.ream flow  throughout t.he summer and fa l l .   In   the  winter   there 

Is probably a small but continuous  flow of wat,er  under the  ice. 

3.1.4 Mi le  681.2 - L i t t l e  Chick Lake Creek Crossin2 "-"""""""""- 

The proposed Mackenzie Highway crosses L i t t l e  Chick Lake Creek Mi le  

681.2, approximately 49 m i  les  north-wesr  of Norman Wells, N.W.T. A Key 

Plan  of  the L i t t l e  Chick Lake Creek area i s  presented as Drawtng 

No. A-1, Appendix Mi le  681.2,  and Drawing No. A-2, Appendix Mi le  681.2, 

prasent,s a det.ai led  Site Plan. 

L i t e l e  Chick Lake Creak flows from L i t t l e  Chick Lake to  Chick Lake. 

7 

The modest wat.ershed o f   L i t t l e  Chick Lake resu l t s   i n  a moderate 

stream f low throughout  the  sumer and fa1 1. In  the  winter t.here i s  

probably a small  but.  continuous f low of water under the  ice. 
4 

Mi le  657 - Creek Crossing End o f  Lake 3 - 1 - 5  " I" ""_ - """ 

The proposed Mackenzie Highway crosses an unnamed creek a t   M i l e  657, 
approximately 27 miles  north-west of Norman Wells, N.W.T. A Key 

Plan of bhe creek  crossing i s  presented as Drawing No. A-I ,  Appendix 

Mi le  657, and Drawing No. A-2, Appendix Mi le  657, presents a deta i led 

Site Plan. 

Engineering Consultants Ltd, 
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The creek appears to dra in  from tohe  nearby  lake t.0 another  lake  near 

H i l e  654. The watershed  supplying  the upper l ake   i s   re la t i ve l y   sma l l ,  

hence only moderate  stream f low  throughout  the  sumer and f a l l   i s  

expected. In  the  winter   there  is   probably  no f low of water  under  the 

ice. 

3.1.6 M i le  639 - Lake Narrows Crossing 
"""I""" 

The proposed  Mackenzie Highway crosses t,he Lake Narrows a t  Mi le  639, 

approximatxly 10 miles  north-west of Norman Wells, N.W.T. A Key Plan 

of the Lake Narrows area i s  present,ed as Drawing No. A-1, Appendix M i le  

639, and  Drawing No. A-2, Appendix M i le  639, present8s a de ta i l ed   S i te  

Plan. 
I 

The c i o s s i , n g   s i t e   i s  a low area between two adjacent  lakes. A 

re la t ive ly   large  dra inage  bas in on t.he w e s t  s ide   o f   the  Norman  Range 

(Discovery Ridge) i s   t h e  source f o r  water   co l lect ,ed  in   the  ser ies  o f  

lakes  running  paral le l  to Discovery  Ridge and t.he Mackenzie River. 

The large  drainage  area  results  in a modest stream' flow of water under 

the  ice. 

3.2 Subsurface  Features 

3.2.1 Mi le 724.7 Rabbit  Skin (Hare Indian)  River, Cross 
""""1"""""""". 

Two center  l ine  boreholes were dr i l led  a t .   the  locat , ions  ind icat .ed on the 

Site Plan,  Drawing A-2, Appendix M i le  724.7. Aerial  photographic 

i n te rp re ta t i on  of  s u r f i c i a l  geology i s  also  presented on Drawing A-2, 

Appendix M i le  724.7, wi th  a t e r r a i n  legend  enclosed as Orawi,ng A-2a, 

Appendix M i  l e  724.7. Boreholes 724-C-1 and 724-C-2 were d r i l l e d  t o  

depths o f  39 and 18 feet ,   respect ively,   wi th a Mayhew 500 r o t a r y   d r i  1 1  ing 

r i g . .  Both  boreholes were d r i l l e d ' o n  t,he south  side of the Rabbit  Skin 

(Hate Indian)  River. 
\ 

a Engineering  Consultants  Ltd. 
. . . . . . . 
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Only  Borehole 724-C-1 was located  in a pos i t i on   s ign i f i can t   t o   po ten t i a l  

bridge  crossing development. A t  chis  locat,ion,  frozen sand  and gravel 

were noted  over  the  majority of the  depth  dri l led.  In  general,  t,he 

gravel  exist-ed a t  a low moisture  content  (about 4 t.0 14 percent) and the 

ice  descript ion  varied from NB t o  NF(3). The  sand strata, noted below 

about 29 feet from ex is t ing  grade, was observed to  contain  v is ib le  ice,  

up to  about 5 percent by  volume. The moisture  content was a l so   s ign i f i -  

cant ly  h igher  in  the sand s t ra ta  (about 20 to 22 percent).  Laborat,ory 

t e s t  resul ts  are  p lot ted on the  borehole  logs, where applicable. 

3.2.2 Mile 687.7 - Chick Lake Creek Crossim- 
""""""""" 

Four center  line  boreholes were d r i l l ed   a t   t he   l oca t i ons   i nd i cakd  on 

the Site Plan, Drawing A-2, Appendix Mi le  687.7. The boreholes ranged 

i n  depth  -from 9 tto 18 feet. A l  1 boreholes were d r i l l e d   w i t h  a Mayhew 

500 r o t a r y   d r i l l i n g   r i g .   A e r i a l  photographic  interpretat,ion of  s u r f i c i a l  

geology i s   a l s o  present.ed on Drawing A-2, Appendix Mi le  687.7, wi th  a 

W r r a i n  legend  enclosed as Drawing A-2a, Appendix M i i s  687.7. A 

center   l ine   p ro f i le  and s t ra t igraphic   sect ion  is  shown on Drawing A-3. 
Appendix M i  l e  687.7. Borehole 687-C-2 was d r i l l ed   w i th in   t he  former  channel 

alignment,  which i s  presently  dist inguished by high  terraces. Thawed 

gravel was logged at., t h i s  1ocat.ion below a depth of about, 5 feet,, w i th  

shale  bedrock  being encount.ered  near 17 feet below grade.  Shale  bedrock 

was also not,ed I n  Borehole 687-C-3 near a depth of 17 feet below ex is t ing  

grade. The natural  moisture  content of  the thawed gravel and shale i n  

Borehole 687-C-2 was low  (about, 7 to 9 percent)  but a l l  ot.her samples 

tested  indicated  high bo ext-reme waOer contents.  Visible  ice was  comnon, 

w i  t.h up to 50 percent, by vo1.ume being  noted.  Laboratory test, resul ts  
l are shown on the  borehole  logs, where appl  icable, and/or on the gra in 

s i t e   d i s t r i b u t i o n  sheet and  sumnary of resu l t s   mb le  enclosed i n  Appendix 

M l  l e  ,687.7. 

e' Engineering Consultants Ltd. 
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Mile 684,s - L i t t l e  Chick Lake Creek Crossing No. 1 3 * 2 * 3  """""I"""""- I" 

Two centmer 1 ine  boreholes were d r i l l e d   a t  t.he locations  indicated on 

the Sibe Plan,  Drawing A-2, Appendix Mi le  684.5. Aerial  photographic 

in te rpre t 'a t ion   o f   sur f i c ia l  geology i s  also  presented on Drawing A-2, 

Appendix Mi le  684.5, w i th  a te r ra in  legend enclosed as Drawing A-2at 

Appendix Mi le  684.5. Boreholes 684-C-2 and 684-C-3 were d r i l l e d  to  

depths of 18 and 28 feet.,  respectively,  with  a Mayhew 500 r o t a r y   d r i l l i n g  

. r,ig. Both  boreholes were d r i l l e d  on the terrace area (one on each side 

of L i t t l e  Chick Lake Creek) adjacent. t,o the  creek channel. No borehole 

informat ion  is  avai lable wit,hin the  act ive creek channel. 

Both  boreholes  indicate  similar  strabigraphy. Beneat.h a chin  organic 

covering,  frozen to unfrozen s i l t y   c l a y  till was noted over ly ing 

unfrozen  shale  bedrock. The depth to shale  varied from 7 to 15 feet 

a t  the  borehole  locations. The natural moist.ure  content of t7he  shale 

is low (11 to 15 percent) i n  comparison t o  the l i q u i d  and p l a s t i c  

1 imit (47 and 28 percent,  respect>lvely). No v is ib le   i ce  was logged 

i n  .the near surface  frozen soil. Laboratory test resul ts  are shown 

on t.he borehole logs, where applicable, and/or  on the  grain  s ize 

distributmion sheet and  sumnary o f  resul ts  table, Appendix Mi le  684,.5. 

<. 
3.2.4 Mi le  681.2 - L i t t l e  Chick Lake Creek Crossing 

"""""""""11" 

Four center  l ine  boreholes and  one special  borehole were d r i l l e d  at. the 

locations  indicat.ed on the Sit,e Plan,  Drawing A-2, Appendix Mi le  681.2. 

Aer ia l   photographic  interpretat ion  of   surf ic ia l  geology i s  a lso presented 

on Drawing A-2, Appendix Mi le  681.2, with a t e r ra in  legend  enclosed as 

Drawing A-2a, Appendix M i  l e  681.2. A center 1 i ne   p ro f i l e  and strat, igraphic 

A-3, Appendix Mi le  481.2. One addi t ional  

locat ion i s  not shown on Drawing A-2, Appendix 
I M I  l e  681.2, was used to develop the s tra t  

' depths ranged from 9 t o  28 feet. A l  1 d r i  

igraphic  section.  Borehole 

1l.ing was accomplished w i th  a 

Mayhew 500 r o t a r y   d r i l l   r i g .  

Engineering Consultants Ltd. 
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The boreholes i n fe r  a reasonably consistent  strat igraphic sequence of 

organic  clay and  peac, ove r l y ing   s i l t - c lay  tbill, which i n   t u rn   ove r l i es  

shale bedrock.  Frozen s o i l  was noted  over the major i ty  of depth logged, 

a l  though unfrozen  soi 1 i s  present. H,igh (up t o  80 percent by volume) 

ice and moisture  contents (up to  230 percent) were not.ed i n  the 

overburden so i l ,   w i th  low moisture  contents and no vis ib le  ice  being 

noted in   the  shale bedrock. Laboratory  test  results  are shown on t,he 

borehole  logs, where applicable, and/or on t-he gra in   s ize   d is t r ibu t ion  

sheet and summary of   resul ts  table,  Appendix M i  l e  681.2. 

3.2.5- M i  l e  657 - Creek Crossing End of Lake I 
"""""" """ 

Three  centter 1 ine  boreholes and two special  boreholes were d r i l l e d  

a t  the locations  indicated on the  Si te Plan,  Drawing A-2, Appendix 

Mi le  657. Aerial  photographic  interpretation of  s u r f i c i a l ,  geology 

i s  also  presented on Drawing'A-2, Appendix Mi le  657, w i th  a t e r ra in  

legend  enclosed as Drawing A-2a Appendix M i  le 657. A center 1 ine   p ro f i   le  

and strat igraphic  sect ion i s  shown as Drawing A-3, Appendix Mi le  657. 
Borehole  depths ranged from 10 to 57 feet,. A l  1 cent.er l i n e  boreholes 

were d r i l l e d   w i t h  a Texoma Super Economatic power auger, w h i l e   a l l  

special  boreholes were d r i l l e d   w i t h  a Mayhew 500 ro t ,ary   dr i  11 r ig .  

The boreholes  indicate  uniform  st,ratigraphic  conditions  across t,he 

creek.  Organic c lay and s i l t . ,  O t o  4 f e e t   i n  t,hickness,  over1  ies an 

undet,ermined t.hickness of si1t.y  clay.  High  moisture (21 to  120 percent) 

and ice  cont.ents (up to  60 percent by volume) were noted  over  the  majori  t,y 

of depth d r i l l e d .  Bedrock o r  thaw stable  materials were not encountered 

within  the  depth of borehole  investigation. I 

Laboratory t e s t  resu1t.s are shown on the  borehole  logs, where applicable, 

and/or on the  gra in   s ize  d is t r ibut ion sheet and  sumnary of  result,s 

table, Appendix Mi le  657. 

I / 

Engineering  Consultants Ltd. 
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3.2.6 H i   l e  639 - Lake Narrows Cross i ng 
, 3"""""""" 

Two center 1 ine  boreholes and t,wo special boreholes were d r i l l e d  

a t  the 1ocat.ions  indicat,ed on  bhe Site Plan, Drawing No. A-2, Appendix 

Mi le  639, Aerial  photographic  interprebation of s u r f i c i a l  geology i s  

a lso present,ed on Drawing A-2, Appendix Mi le  639, wit,h a t e r ra in  legend 

enclosed on Drawing A-2a, Appendix M i  l e  639. A center 1 i ne   p ro f i l e  and 

sbracigraphic  section i s  shown as Drawing A-3,  Appendix Mi le  639. Borehole 

depths ra,nged from 9 to  37 feet. A l  1 boreholes were d t i - l  led  wi th  a 

Mayhew 500 d r i l l   r i g .  

4 

The strat: igraphic sequence i s  re lat , ively  uni form across  the narrows. 

In  general,  lacustrine s i l t .  and clay  over l ies  s i1t .y  c lay till in  the 

imnediate v i c i n i t y  of the  crossing. The ma jo r i t , y   o f   so i l   a t   t h i s  

s i t e   i s  frozen, however, unfrozen zones were logged. I n  general, the 

moisture  contents (up t'o 184 percent) and. ice  contents (up to  35 percent 

by volume) are very  high, i n  t-he over ly ing   s i l t .  and clay, and modestly 

high  in  the  under ly ing till. Bedrock o r  thaw stable  maberials were not 

encountered within  the  depth of  borehole  investigation. 

Laboratory test. results are shown on t,he borehole logs, where appl  icable, 

and/or on the   g ra in   s i re   d is t r ibu t ion  sheet and  sumnary of  results  table, 

Appendix H i l e  639. 

IV. DISCUSSION 

4.1 ' H i l e  724.7 - Rabbit  Skin (Hare Indian)  River  Crossing 
" - - 

The necessity  for a major bridge  structure  over the Rabbit  Skin 

(Hare Indian)  River, imp1 Tes that  a deta i led geobechnical bridge 

s, i te  investigation  is  required. The information  presently  avai lable 

indicates t.hat a s ign i f i can t  depbh o f  sand and/or. gravel  (greater  than 

@8 Engineering  Consultants Ltd. 
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37 feet.) i s  .to be expected  near  the  channel. The sand and/or, gravel 

was noted t o  be frozen a t  a  locat.ion about, 100 feet  south and about. 

100 feet, i n   e leva t i on  above the  present  south  river bank on the 

proposed highway cent.er l ine,   but  it would be expected tha t  unfrozen 

ground i s  present beneath and immediately  adjacent to the  accive 

channel. V is ib le   ice was noted w i th in  frozen sand,  hence thaw. settlement. 

must be a consideration.  Present.ly, It would appear t.hat  foundation 

systems could be founded on bedrock  ab an unknown depth, on thawed 

cohesionless  deposit,s  or on thaw st*able  cohesionless  deposit<s. I t  

i s  bel ieved  t ,hat   winter  const~ruct ion  is  most pract ica l   but  summer 

construcbion may be considered. 

4.2 Mile 687.7 - Chick Lake  Creek Crosstnq 
" "- 

The requirement f o r  a bridge  structure a t  the  Chick  lake Creek Crossing 
s i t e  Is unknown by us a t   t h i s  t.ime. However, i f  a bridge  structure i s  

necessary, it  would appear reasonable t o  expect chat- p i l e  foundation 

elements founded i n  bedrock, noted  about 17 fee t  below  grade i n  the 

va l ley bottom, are  the  only  feasible means o f   s t ruc tu ra l  support. 

Confirmation o f  t.he dept,h t o  bedrock and properties  there o f ,  i s  required 

a t ,b r i dge  abutment locat ions.   Signi f icant thaw settlement,  negative 

sk in   f r i c t . i on  and possibly  s lope  stabi l i ty  problems can be ant ic ipated 

i f the  natura 1 subgrade soi 1 s are a 1 lowed to  thaw. Based on the 

avai lable data, winter  construct.ion appears p r a c t i c a l   a t   t h i s   s i t e .  

4.3  Ml le  684.5 - L i t t l e  Chick Lake Creek Crossing No. 1 
" "- - 

It i s  probable  that a bridge  structure will not be required a t  t.his 

crossing. However, i f  bridge development i s  considered,  the  presence 

of thawed shale  bedrock a t  a shallow  depth wlll f a c i l i t a t e  the 

design and construct ion  of  a practical  foundation system. Piers or 

p i l e s  i n  bedrock may be considered, with  the  design  being  contingent 

upon establ ishing bedrock  properties.  Minor  construct\ion, thaw settlement., 

negat ive   sk in   f r i c t ion   o r   s tab i l i t y  problems are  foreseen. It i s  

believed t ha t  summer construction would be prac t ica l  a t  the   s i te . .  

Engineering  Consultants  Ltd. 
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4.4 M i le  681.2 - L i t - t le   Ch ick  Lake Creek Crossinq 
" "- 

Page 12 

I t  i s  probable  that  bridge  construction will not be requ i red   a t   t h i s  

crossing, However, i f  br idge development; i s  considered, it is   be l ieved 

p rac t i ca l  t o  found a l l   s t r u c t u r e s  on shale bedrock, noted  about 20 

feet  below exisbing grade, u t i l i z i n g  a p i le   foundat ion  syst,em. The 

physical   propert ies of the  shale  bedrock must, be ob ta ined  p r io r  to  

undertaking a f i n a l   p i l e  design.  Major thaw settlement.,  negatlve 

s k i n   f r i c t i o n  and mobil i t y  problems are  foreseen, i f  the  near  surface 

soils a r e   a l  lowed to thaw. I t .  i s   b e l  jeved that  winter  construcbion 

appears most prac t i ca l  a t  t h i s   s i t e .  

4.5 " Mile 657 - - Creek Crossing End o f  Lake -" 

I t  i s   un l i ke l y   t ha t   b r i dge   consb ruc t i on  will be required  at,   t .his 

crossi,ng. However, i f  br idge development i s  considered, it i s  

compulsory tha t   fu r ther   geotechn ica l   f ie ld  daPa be obtained. It 

will be necessary t o  define  the  depth t o  t.haw stab le  mater ia l  and 

establ ish  the  proper t ies  thereof .  Major thaw settlement,  negative 

s k i n   f r i c t i o n  and m o b i l i t y  problems are foreseen, i f  the near  surface 

sotls are  al lowed t.0 thaw. It is   be l ieved  tha t   w in te r   cons t ruc t , ion  

appears most prac t i ca l   a t .   t h i s   s i t e .  

.4.6, M i  l e  439 - Lake Narrows Crossing 
" - 

I t  i s   un l ike ly   tohat   br idge  consbruct ion will be required a t  the Lake 

Narrows crossing. However, i f  bridge development i s  considered, it 

i s  required  that ,   fur ther  geotechnical   f ie ld  data be obt.ained. I t  

will be necessary to   de f ine   the  dept,h to thaw stab le  mater ia l  and 

establ ish  propert, ies  t .hereof. Major t.haw sett lement,  negative  skin 

f r i c t . i o n  and m o b i l i t y  problems  are.foreseen, i f  the  near  surface  soi ls 

are allowed to  thaw. Winter  construct ion  is   bel ieved most. p rac t i ca l  

for Ehis s i t-e. 

Engineering  Consultants Ltd. 
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V. L I A’I TAT I ONS 

Page 13 
I 

l 

The enclosed  data has  been prepared based on our knowledge o f  ex is t ing  

s i te   condi t ions ab s i x  stream crossings  along  the proposed Mackenzie 

Highway. This knowledge has  been derived from visual,  physical and 

analytfcal  considerations of  ex is t i ng   so i l  condit,ions, were obtained 

from  our f ie ld   inves t iga t ion .  The f indings and discussions  presented 

’ herein,  although  prel  iminary,  are  believed t,o reflect  condit. ions as 

they are known to   ex i s t .  Comprehensive assessment of a l l   o f  the 

s i t e s  discussed herein would be required  pr ior  t o  preparing  f inal  design 

parameters for   structural   foundat ion support, systems. Should conditions 

be encount4ered, ot,her than described  herein, the geotechnlcal cansulbant 

should be contacted so t ha t  data may be evaluated i n  l i g h t  of new 

f i  ndngs. 

Respectively Submi tt>ed, 

’ GRG: lmh 

Engineering  Consultants Ltd. 
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GLB- 1 

GM 

TERRAIN  LEGEND 

SYMBOL  TERRAIN  TYPE PHYSIOGRAPHIC FEATURES 

HT H T gh Ter  races  Tabular  bodies  along 
the  s ides,of  and above 
present or abandoned 
r i  ver channe 1 s 

Glacial  Lake Lowland occasional ly 
Basin  (Better swampy a reas 
dra i ned type) 

Ground Moraine F l a t   t o  broad  gent,le 
(undi f ferent ia ted)  slopes 

LB Lacustr ine'  Basin  Postglacial ponded 
deposi ts   in   larger  
lowlying  areas 

BR Oed rock Oubcrop to   con t  i nuous 
r ldge 

AMP A l l u v i a l  Meander F l a t   p l a i n  often wi th  
P la in  (Mackenzie sand dunes on it. 
River Meander Plain) 

RKM ' Ridge-and-knoll  Drumlinized till p l a i n  
Moraine ro l l  ing  large 1 inear 

features 

FFP Foss i 1 F lood  F la t   p la in  may be 
Plain  d issected to  r o l l  i ng 

WPograPhY 

* .  

Topstrat,um Phasds (Associated  wi th  Terrain Types) 

MATERIALS DESCRIPTION 

S i  1 t covered s t r a t  i f  ied 
sand and/or  gravel of  
f l u v i a l   o r  outwash o r i g i n  

Ice-r ich.  t o  med 
p l a s t i c   s i l t y  c 
occasional ly w i  
trace of sand 

Silt til 
usua 1  1 y 
grave 1 

Organic 
clay, s i  
sand 

Exposed 

i um 
lay  I 
t h  a 

1 to c lay  till 
some sand and 

and inorganic 
It and f i n e  

rock t.o rock 
wi th   genera l ly   less 
than 5 feet of  cover 

Sands  and s i l t y  sands 
s t r a t i f i e d   o r  channel 
depos i t.s 

Molded basal t,i 11 low 
p l a s t i c   s i l t y - c l a y  till 

S i  1 ty  topstratum  over 
sand and/or gravel of a 
f l o o d   p l a i n   o f  an inact ive 
st ream 

SL Slopewash or   so l i f luc t ion   fea t .u res .  Topstratum o f   i c e - r i c h  
poor ly   sor ted   s i   l t , y   c lay  and s i 1  t y  sand to  gravel 

PT Mixed bog and fen peat.s in   pos t   g lac ia l  ponded depression 

DF Thin (O  - 10 feet),of d r i f t .  over bedrock  surfaces 

Complexes are shown as combinations of two ter ra in   types  wi t .h  or without 
phases t h a t   p e r t a i n  t o  the  parent,  type. 

Ter ra in  Symbols are  modif ied from Canadian Gas Arctic Study Limited  Terrain 
St.udy f o r   t h i s  area. 

Drawing No. A-2a 

Engineering  Consultants Ltd. 



I 
TO 

E.W. BROOKER a ASSOCtATES LTD, CANADA 

TEST MOLE 
c7 

MILE 8,C.S NUMBEF 1 GRAIN- ! 

0 : WATER COWTENT (% OF DRY WEIGHT 1 
az ICE CONTEHT (70 OF SAMPLE VOLUME) 

REMARKS 

CLAY 
~~ 

- Med . Brown, Sandy, 
Gruvelly,Silty, Med. 
Plasticity 

Unfrozen 

1 0 0  ' S. of River 
Bonk 

33" 29' Drilled 
With Tricone Rock 
Bi+ 

GRAVEL, COBBLES 8 
BOULDERS - Some Sand h Some 

S i  It 

NB 

NF 
""""" 

GRAVEL . - Wet,Sltty, some sortd, 
Probubl y Msd. To Hlgb 
Ice Content, 
Meltins In Hole, 
Sompting Very Difncui Msttlng in Hole 

Sampling Very 
Difficult 

- Med. Brown, Sandy 
Gravel, Somb Sllt 

. -  -(Co';; t i nûed)- 
"" 



. " 

Pose 2 of 2 

1 ORtLL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA . 
MACKENZIE HIGHWAY 

. 0 + 0 5  1 OFFSET 

E.W. BROOKER 8 ASSOCIATES LTD. 
TEST MOLE =, 

s11 
ICE 

LWSCRIPTION O 0 WATER CONTENT (o/o OF DRY WEIGHT 
0: ICE CONTENT Co/* OF SAMPLC VOLUME) 

REMARKS 

Page 2 of 2. 

32 

34 

36 



, CANAOA 

T 
SOIL WSCAlPTlOIU 

CLAY 

- k &nY,.bw d O n Silty 

Plasticity 

. - Med. &own, Silty 
Sandy, Well Gmdc 
Subongulor - 
Angular Particles 

GRAVEL 

SANQ 
I 

BOULDER 
GRAVEL - TILL - LJKE - Med. &own, 

Silty, Some Clay 

END OF HOLE 18' 

ICE 
OESCAlPTlON 

NB. 

NB' 

V 
2 4 %  

L k L L  

Unfrozen 

NB 
Trow 

REMARKS 

App. 1000' S. OF 
Rabbit Skln River 
(Hm0 Indian R.) 



'11 
P 
O 
'p 
O 
VI 

E! 

CHICK LAKE 
CREEK CROSSING 
(Approx. MI. 687.7 1 

LITTLE CHICK 
LAKE CREEK 
CROSSING Na I 
(Approx. MI. 684.5 

LITTLE CHICK 
LAKE CREEK 
CROSSING 
(Approx. MI. 681.2 

KEY PLAN 

  ATE ]SCALE IJOB No. IDWG No. 





AMP 

RKM 

FFP 



.. . 

O 
I 
1 

8 ORGANIC CLAY 
- 

- I  

490- 

;1 
W .  

460- 

I Q) / C t A Y  
-490 

O 
O 

-480 

I 
I 

-470 

-460 

450- 

NOTE: 
I. Stratigraphy between and below boreholes has been assumed. 
2. Elevafiuns have been deduced f rom CES. profile plan 

.3. Scates: Vert. t "  = IO' 
o f  the Proposed for Mackenzie Highway 

Horiz. = 20 O' . .I 

-450 



So(L DESCRIPTIOH 

CLAY - Block - Organlc 

!ND OF HOLE 18’ 

ICE 
OESCRlPTlON 

V 
1520% 

t 
I 1 GRAIN- 

I A t  i I! 

I CANADA 

688 I C I 7 

REMARKS 



E.W. BROOKER 8 ASSOCIATES LTD. 

SOIL OESCRlPTlON 

:LAY - Dark Brown - Orgonic - Low Plasticity 

- Med. Brown 

.- Med. Plasticity 
- Silty 

N D  OF HOtE 9' . 

' NO: A2284 
DRAINME: v 

ICE 
XSCRlPTlON 

1 ORIL1 HOLE REPORT DEPARTMENT OF PUBLIC WORKS, 
MACKENZIE HIGHWAY 
1 OFFSET 11 - 137  CHAIN NAGE: 1940 + O0 

Yell Drained 1 VEGETATIOH: Black Spruce I ELEV: 488.8 
1 1  

V 
4045% 

V" 
20-25% 

1 1  I GRAIN- SIZE 
1 I I ANALYSiS 

I 

CANADA 

TEST HOLE 

MILE B,C,S NUYBEf 

6 8 7 1 c  I l  
REMARWS 
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1 DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORKS, CANADA 
MACKENZIE HIGHWAY I E.W. BROOKER 8 ASSOCIATES LTD. 

AIRPHO 
M a  ew 0 SURFACI 

SOIL DESCRIPTtON 8 5  

- 
I ENG: 

TEST HOLE 

I 1 GRAIN- SI2 
ICE 

DESCRlPTtON 

:LAY - Dark &ow"" - Organic - Med. Plasticity 

- Med. &own 

- Med. P l d c I r y  
- Silty 

V 
4550% 

V 
10-15% 

I f 

It  

V 
-35% 
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œ ~ m ~ ~ ~ œ m ~ m n ~ ~ œ m m œ ~ ~  
SUMMARY OF TEST RESULTS JOB No. E 517 

CHICK LAKE CREEK CROSSING - MILE 687.7 

9 
P 
2 
? 

NATURAL Atterberg Limits 

CONTENT wL _. 
DEPTH WATER L c m  1 

MECHANICAL  ANALYSIS I 
HOLE 
'ORE 

wp PI (M.I.T. CLASSIFICATION) CLASSI FICATION 

x % %CLAY XSfLT %SAND X GRAVEL 
(UNIFIED) 

REMARKS 

I 
1 '  1 7  72 GW-GC 

€BA ENGINEERING CONSULTANTS LTD. 
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CHICK LA 

(Approx. MI. 684.5 1 
V I \ V J 3 I I U U  1 1 -  I 

KEY PLAN 

DATE SCALE JO8 No. DWG No. &! €BA Engineerig Consultants Ltd. 4 7 Jan 74 1''  z 4 mi E -517  A - 1  
, ,, 
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SOIL OESCAtPTlON 

JE E[ .e 
-1Y 

PEAT - Dark b o w  1 1  - Fibrous 
. F  NB 

CLAY - Med. Brown 
[TlLl) - Silty - Low Plasticity - Some Gravel 

* -  Grey, Silty 

- Trace of Gravel U Unfrozen 
(TILL) - Md. Pfasticity 

I ALE - Grey - Weathered 

I I  

684 I C  1 2  

REMARKS 



ALB 

SOIL OESCAlPTlON 

:LAY - Dark &own 
TILL) - Silty - Low Plasticity - Trace of Gmvel 

; H A L E  - Grey 
r Badt y Weathemd - Ciay-$lt - Trace of Sand 

ORAINAGE: 

ICE 
DESCAlPTlON 

NB 

U n k e n  

I 1 GRAIN- 





m 1 

Y
3

1
1

V
W

S
 IN

8
3
L

1
3
d

 

FIGURE 



1 DEPTH I NATURAL 
WATER 

CONTENT 

1 feet % 

684-C-3 1 IO I ’ 1 6 3  684-C-3 IO 16,s 

MECHANICAL ANALYSIS SOIL 
CLASS1 FICATION 

(UNIFIED) 
REMARKS 

8DQ EBA ENGINEERING  CONSULTANTS LTD. 
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SUMMARY OF TEST RESULTS 

LITTLE CHICK LAKE CREEK CROSSING NO. I - MILE 684.5 

1 DEPTH 1 NATURAL 
WATER 

CONTENT 

I feet x 

I I 
I 

wt wp 

46 % 

46.7 27.8 

t i 

MECHANICAL ANALYSIS 

CLASS1 FICATION REMARKS 

I I I I I I 1 1 I E I I I I 

eoa EBA ENGINEERING CONSULTANTS LTD. 
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TEST HOLE MIAINAGE: ' 

ICE 
XSCRIPTION 

I 1 GRAIN- SI2 

REMARKS 

PEAT - Dark Brown, Fibrous V 
7580% CLAY - Med. B r o w n  - Silty - Organic 

SILT - Med. Brown 
I t tL l )  - Clayey - Low Plasticity - Trace of Sand - %me Gravel 

V 
5-1094 

CLAY - Grey, Silty 
(TILL) - Low Plasticity - Some Shale - Gravelly 

N8' 

SHALE = Ckyey, SIIt - low Plasticity 

iND OF HOLE 18' 



SOIL OESCRLPTION 

PEAT - Dark Brown - Fibrous 

CLAY - Med. Brown - Silty 

- Trace of '  Gmvel - Orqonic 

- Low Plasticity 

CLAY - Grey, Silty 
LL) - Med. Plasticity - Trace of Gmvel 

END OF HOLE 9' 

ICE 
DESCRIPTION 

NB 
V 
1550% 

VB 

CANADA 

GRAIN- SIZE 
ANALY SIS 

REMARKS 



Paw 1 of2 
CANADA T E.W. 8ROOKER 8 ASSOCIATES LTD, DRILL HOLE REPORT DEPARTMENT OF PUBLIC WORK! 

MACKENZIE HIGHWA‘ 
ICHAINAGE: 7793 + 80 I OFFSET TO - 1 NO: 

DAAINAGE: 
TEST MOLE 

z&&z t DY 1 Mayhew GOO Isu 

SOIL DESCRIPTION 

II Dmined 1 VEGETATION: Black Spruce QI 

GRAIN- SIZE 
ANALYSIS tCE 

DESCRlPTtON 

REMARKS 

- Grey . 

- Trace of Cloy 
- Sandy 

K - 1-5% 



CLAY - Grey 
(TILL) - silty - t o w  Piast! - Truce of C 

END OF HOLE 28' 

ICE 
DESCRIPTION 

V 
1-5% 

GRAIN- SUE 
ANALYSIS 

pass 2 o f 2  
CANADA 

TEST HOLE 



" 

Pagelof2 

E.W. BRUOK€R 8 ASSOCIATfS LTD, I ORILL HOLE REPORT , I  DEPARTMENT U A P V C h l f t C  OF PUBLIC U l f i U l A l A V  WORKS, CANADA - .  

T E S T  HO SVPLI  1 

ICE 
DESCRIPTION SOIL DESCRIPTION 

ID 
T 

100 roo4 REMARKS 

PEAT - Dk. Brown, Fibrous 

CLAY - Med. Brown f 

- Low Plasticity - Trace of Sand 

~~ ~~ 

( T U  - silty 
V 
10-15% 

CLAY - Gray 
(SItT) - tow Plasticity u 
[Tt L t )  
(SItT) - tow-Plasticity lu Unfrozen 
[Tt L t )  

- G M ~  - Low Plasticity - Some Grovel 

SHALE - Grey - Wenthered 
' - - - - - - - -..--. - 



SOIL OESCRlPTlON 

- Same as above 

END Of HOLE 28' 

ICE 
MSCRIPTION 

Unfrozen 

t 
#- 

P a g e Z o f 2  
CANADA 

REMARKS 



CANADA E.W. 8ROOKER 8 ASSOCIATES LTD. 
1 NO: A22766 
DRAINAGE : t\l 

ICE 
DESCRIPTION 

TEST MOLE : 

I 1 GRAIN- SIZE 
1 I ANALY! i1S 

SOIL OESCRlPTlON 

REMARKS 

V 
2530% 

PEAT- Dark Brown, Fibrous 

CLAY - Grey to Brown 

Med. Plasticit 1 - Some Sand - Trace of Grave 

(TILL) - Silty, LOW f0 

NB' 

SHALE - Bedrock - Grey . 

END OF HOLE 16' 



T E.W. BROOKER 8 ASSOCIATES LTD. 1 DRILL HOLE REPORT 1 DEPARTMENT OF PUBLIC WORKS, CAMAOA M A P V C h t f l C  U t I I U \ L I A V  

? 1 w 

ICE 
DESCRlPTlOh 

V' 
3540% 

SOIL DESCRlPTlON 0 WATER CONTENT (40 OF DRY WEIGHT 1 
g i  ICE CONTENT (% O f  SAMPLE  VOLUME) 

t PEAT - Dark &own - Fibrous 

CLAY - Md. Brown 
~~ 

- Silty - Low Plosticity - Some Gravel 

END Of HOLE 9' 



G R A I N  S I Z E  D t S T R l B U T l O N  

I I SILT FINE f MEDIUM I COARSE GRAVEL I CLAY 
SAND 

O 
O 

F1 
# 

8 
8- 

# 
r o m  O t O O O N # +  * # # # + +  t 

# 

I I 

F 
100 

90 

80 

7 0  

60 

30 

10 

30 

ta 

IO 

3 

A 
T 

I 

90 

80 

70 

30 

20 

O 
1 -I I I I  

s 
9 

r 
O 
9 

O 
O 

O 
O 

7 FI 
O 
O 
u! 

O 

2 8 8- 
8 9 
PI 

O 
LD P 

d) GRAIN SIZE IN MILLIMETERS 

PROJECT Mackenzie H i shwav 
JO8 No. E- 5 I7 DATE Apr i I 7/73 
SAMPLE No. 680-C- 1 
DEPTH 5 1  

SAMPLE  DESCRtPTlON ay _(Ti ty  9 

Engineering Consultants Ltd. Some Sand 



- œ " œ  
SUMMARY OF TEST RESULTS 

LITTLE CHICK LAKE CREEK CROSSING-MILE 681.2 

HOLE 'ORE 1 DEPTH. 
1 

1 feet 

581-C-8 1 5 

"t 580-C- 1 

NATURAL 
WATE II 

CONTENT 

% 

3 4 . 3  

28.0 

EBA ENGINEERING CONSULTANTS LTD. 



KEY- PLAN 

OAT E SCALE JOB No. DWG, No. & EBA Engineering Consultants Ltd. 15 May 74 1 "  = 4 mi E - 51 7 A - I  



































GM 

LB 

BR 

TERRAIN LEGEND 

SYMBOL  TERRAIN TYPE PHYSIOGRAPHIC FEATURES 

HT High  Terraces  Tabular  bodies  along 
t.he sides. o f  and  above 
present o r  abandoned 
r i ver   channe ls  

GLB- 1 Glac ia l  Lake Lowland occas iona l l y  
Bas i n   ( B e t t e r  swampy areas 
d r a  i ned type) 

Ground Mora i ne F la t .  to broad  gent.le 
(und i f fe ren  t i a ted) s 1 opes 

Lacust.r ine  Basin  Postglacial  ponded 
depos i t s   i n   l a rge r  
lowly ing  areas 

Bed rock  Outcrop t o  continuous 
r i d g e  

A l l u v i a l  Meander F l a t ,   p l a i n   o f t e n   w i t h  
P l a i n  (Mackenzie.  sand  dunes on it, 
River  Meander P la in )  

Ridge-and-knoll Drum1 i n i z e d  ti 1 1  p l a i n  
Mora i ne r o l l   i n g   l a r g e  1 inear  

features 

Foss i 1 Flood F l a t   p l a i n  may be 
P l a i n  d issected t o  r o l l i n g  

topog  rap hy 

MATERIALS D E S C R I P T I O N  

Silt c o v e r e d   s t r a t i f i e d  
sand and/or  gravel  of 
f l u v i a l   o r  outwash o r i g i n  

I ce- r  
p l a s t  
acca 5 
t r ace  

Silt 
usua 1 
grave 

Organ 
c l a y  9 

sand 

t 
1 
1 

i 

ch  CO medium 
c s i l t y   c l a y ,  
o n a l l y   w i t h  a 
of sand 

ill t o  c l a y  till 
y some sand  and 

c and inorganic  
s i l t  and f i n e  

AM? 

RKM 

FFP 

Topst*ratum Phases (Associat,ed  wit,h  Terrain  Types) 

SL 

PT 

OF 

Slopewash or sd l i f luc t , ion  features.   Topst rat .um of i c e - r i c h  
p o o r l y   s o r t e d   s i l t y   c l a y  and s i l t y  sand t,o gravel  

Mixed bog  and fen   peat .s   in   pos t   g lac ia l  ponded depression 

Thin (O - 10 fee t )o f   d r i f t .   over   bedrock   sur faces  

Complexes a re  shown as combinations o f  two t e r r a i n   t y p e s   w i t h  or wit.hout 
pha,ses t h a t   p e r t a i n  to the  parent,  type. 

T e r r a i n  Symbols are  modified  from  Canadian Gas Arc t ic   S tudy   L imi ted   Ter ra in  
Study f o r   t h i s  area. 

Drawing No.  A-2a 

&aie 
8oQ Engineering Consultants Ltd. 

Exposed rock   t o   rock  
w i th   genera l l y   l ess  
than 5 fee t   o f   cove r  

Sands and s i l t y  sands 
s t r a t i f i e d  or channel 
depos i t s  

Molded  basal till low 
p l a s t i c   s i l t y - c l a y  till 

S i  1 t y  topstrat,um  over 
sand and/or  grave 1 o f  a 
f l o o d   p l a i n  o f  an i n a c t i v e  
stream 
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7 
SOIL OESCRlPTlON 

CLAY - Mad. Brown - Silty - Cow Plartktty 

* Abd. &own - Silty - Mod. Plastic 

ICE 
DESCRIPTION 

V 
30- 35% 

CANADA 

REMARKS 

50' N of B.C. 



I I
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1 I. I 1 
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E.W. BROOKER ASSOCtATeS LTD. 

HI& P l d d t y  

END OF HOLE 37' 

ICE 
DESCAIPTtOH 

N3 to 
v-0-594 

I 

pOae20f2 
I CANADA 



E.W. BROOKER B ASSOCIATES 1TO. 

- Htoh Ptusttetty 

END OF HOLE 37' 

b 2 d 2  
CANADA 

ICE 
OESCRIPTION 

NB to 
V"% 

1 



- l o f 2  
CANADA 

SILT - Organic - Dk.Bsown 
Non Plastic 

- btQ8' 

"" 

ICE 
DESCRIPTION 

NI.+ 
1520% 

N8 -V 
5 -  IO% 

NBE-V 
0-596 

"- 
r 

TEST HOLE 

HILE &C,S NUMBEI 

6391 S 1 2  

REMARKS 

E. b n k  
35' E of Creek 



Al 

GRAVEL - Med. Brown - Sandy, KIRI. Silt - Non-Ptostrc 

END OF HOU 9'. 

I I GRAIN- S U E  
5' 

CANADA 

TEST HOLE 

REMARKS 



I 

1 
END OF HOLE 30' 

RfACE DRAINAGE:C 

ICE 
DESCRIPTION 

NB- V 
O - %  

?oge20f2 
CANADA 

TEST HOLE 

REMARKS 
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FIGURE 



LAKE' NARROWS CROSSING - MILE 639 
NATURAL Atterberg Limits 

CONTENT wL Wp FI CLASS1 FICATION REMARKS 
WATER DEPTH MECHANICAL ANALYSIS 

IM.1.T. CLASSIFICATION) HOLE 
'ORE soi L 

(UNIFIED) 
feet % 56 % % %CLAY %SILT %SAND 

I 
6394-5 2% 11 40 49 GW 

I 
6394-5 2% 11 40 49 GW 

639-S-1 5 118.0  32.1  17.8 14.3 CL 

I 
639-S-1 5 118.0  32.1  17.8 14.3 CL 

I 
I I I 1  

I 

EBA EMGINEERING CONSULTANTS LTD. 




