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I INTRODUCTION 



I INTRODUCTION 

T h i s  report 8umnarise8 f ie ld  exploration  carried  out on the Mackennie 

Highway between Cunsell Bend snb the Blackwater R i v e r  i n  October/1973. 

The drilling program u88 directed t o m  providing some subsoil data 

on propored mute  revisions, and toward invsrtigation of potential borrow 

~ourcea in area8 where instlfiicient borrow ma  prove6 during previous 

geoteuhnical work. 

Borehole locations were pre-selected by highway derigners 8nd landing 

site8 cleared by field personnel. Mcmae of time and cost  limitations 

each area of concern, 8uch a8 proposd cut  section8 and potential borrow 

sources, could be invs~tig&ted with only one borehole. 

Borehole locrtiona~ are 8hown on lW= lo00' .irphoto mosaics i n  Appendix 

11, and borehole logs with laboratory  test result8 are lnul;uded i n  

Appendix I. The SUbSeqUent pages of this report include comments on each 

site and/or feature  invustigated. 
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II SITE  COMMENTS 



Hole #1 - Approx. Mile 351.5 - Borrow Area - approx. 800 t o  1300; Rt. b 

Area is  poplar treed and slightly  higher  than surrounding terrain.  

Borehole shows  low-medium plast ic  s i l ty  sandy clay with pebbles - 
probably glacial  till. No evidence  of  permafrost t o  15' and 

moisture  contents  are below plast ic  limit. Considered t o  be a 

good b o r r o w  source. 

Hole #2 - Approx. Mile 352.2 - Borrow Area - approx 6001 L t .  b. 

Area is  poplar  treed and slightly  higher  than surrounding terrain.  

Borehole reveals low-medium plast ic  silty,  sandy clax with 

pebbles t o  26' - probably glacial  till. No evidence of permafrost 

and moisture  contents are near 1%. Considered t o  be a good 

borrow source. 

Hole #3 - Approx. Mile 353.5 - Borrow  Area - approx. 800 - 1000' R t .  L. 

Small,  elongated  poplar treed ridge (approx 1200' x 500' ) 

parallel  t o  highway route. Borehole reveals low-medium plast ic  

silty, sandy clay with pebbles t o  approx. 15' over s i l t y  sand. 

Upper clay material is at moisture  centent below plast ic  limit, 

but free water encountered a t  17'. No permafrost  reported. 

Considered t o  be usable borrow t o  approx. 15'. 

Hole #4 - Approx. Mile 355.5 - on b @ Sta. 448 + 00. Borehole is  on a 

small treed rise which is  one of several i n  t h e  area.  Subsoil 

consists of sand-silt t o  approx. 9' over low plast ic  sand-silt- 

clay with  pebbles t o  16'. No permafrost  evident and moisture 

contents are  below 10%. Boulders are evident on the  surface. 

This r i s e  is suitable for  a cut  section i f  required - although 

upper sand-silt is not good f i l l  material i n  low-lying terrain. 
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Hole #5 - Approx. Mile 355.4 - Borrow area 400 - 500' R t .  b. 

Area is small elongate  treed  rise roughly 800' x 3001, parallel  

to  the  route, and is dissected from the  feature  at  hole #4 by a 

narrow drainage channel. Borehole reveals low plast ic  sandy 

clay-silt  to 16, . Permafrost was not encountered and moisture 

contents range f r o m  12 t o  20%. This =ea i a  considered t o  be 

borderline as a borrow 8ource - sandy Bones may be  above  optimum 

moisture and low plast ic  silts are poor fill material especially 

i n  low lslng area*. 

Hole #6 - Approx. Mile 364.2 - Borrow Area - 700' - 9001 Lt. b. 

Borehole is located on a amdl   r i s e  appmximately 700' x 300'. 

Subsoil is  very low p las t i c   s i l t y  sand to 161. Moisture 

contents are low. This area is considered t o  be a  usably borrow 

source if mre acceptable  material is not available nearby i n  

sufficient  quantity. 

Hole #7 - Approx. Mile 364.8 - Borrow Area - 6001 - 8001 R t .  h. 

Borehole is  located on one end of a long narrow ridge which 

intersects  the highway route and is dissected by small stream 

channels.  Subsoil  conaiats primarily of low-medium plastic, 

sandy, milty clay  with  pebbles with a sand layer f r o m  22' t o  

24'. Permafrost wa8 encountered below lo1, however the temp 

ia near 320 and t h e  subsoil is s l igh t ly   p las t ic   in  the frosen 

state-no  ice lenses were evident. Moisture contents are a t  o r  

below the  plast ic  limit. This feature is  considered t o  be a 

usable borrow source,  although it is anticipated  that more 

extensive permafrost does ex is t  i n  the low areas  adjacent  to the  
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ridge and probably in Isolated pocket8 within t h e  r idge  i tself .  

Ridge area  available  for borrow  meauures roughly 1500' x 500' and 

more dri l l ing  pr ior  to opening a p i t  is recommended here t o  deter- 

mine most suitable  pit   area and shape. 

Hole #8 - Mile 368.0 - Borrow Area - approximately 1000' R t .  

Hole is located i n  treed area between two drainage channels, - 
proposed b o r r o w  area  ie  only sl ight ly  above general t e r ra in  but 

is above drainage  channels. Subsoil is low-medium plast ic  sandy 

s i l ty  clay with  pebbles and cobbles below 8 ' .  No permafrost was 

evident and moisture  contents are below the  plast ic  limits. 

Material is considered t o  be good borrow however the  available 

area i s  limited by the drainage  channels.  Similar  features are 

available  in  the  area and other possible borrow sources do exist 

with slightly  longer haul distances should the proposed area be 

of insufficient size. 

Hole #9 - Mile  370.4 - Borrow Area appmx. 600 - 800' Lt - b. 

Dorehole ie located on a portion of an elongate  ridge  dissected 

by drainage  channels, the shape of which suggests sandy or  semi- 

granular 8UbSOil. Test hole  reveals s i l t y  sands with some gravel 

and cobbles below 3' .  Bottom of hole @ 10' is  near  the  level of 

surrounding terrain. Moisture content is low and  no permafrost 

w a s  encountered. This area considered t o  be a good borrow some. 

Hole #lO - Mile 376.6 - Borrow Area - approx. 500 - 600' R t .  B. 

Proposed borrow is i n  a small (6001 x 4OOf ) poplar  treed  area 

adjacent t o  a  creek.  Subsoil  consist8  primarily of sandy s i l t y  
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clay with pebbles. Material is low t o  m e d i u m  p las t ic  and 

moisture contents  are below the   p las t ic  limit - appears t o  be 

glacial  till. Considered t o  be a good borrow source. No 

permafrost  evident. 

Hole #ll - Mile 378.1 - Borrow Area - approx, 600 - 700' L t  , 5. 

Borehole is i n  a treed  area which i a   a t a r v e r y  near t h e  same 

elevation as the surrounding terrain.  Subsoil is  low-medium plast ic  

sandy s i l ty   c lay  wi th  pebbles - probably glacial  till. Permafrost 

is prerent below 3' and ice  lenses were addent  below 13' - however 

meisture (ice) content8 are low and below the  plastic  l imit .  T h i s  

area could probably be developed as a borrow source if borrow is 

acarce i n  the vicinity. 

Material will provide a good road embankment following thawing and 

re-diatribution of moisture. 

Hole #l3 - Mile 398.3 - Station 179 + 00 en b. 

Hole located on top of steep rise i n  proposed cat  area.  Subaoil 

consiats of low t o  medium plast ic   mads  a i l ty   c lay with  pebbles 

t o  33 1, over randy c l a p s i l t  from 33 9 t o  361 . Permafrost was 
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noted f r o m  5 t o  1 1 1  and f r o m  33 t o  35', however no ice  lenses 

were evident and moisture contents in the clay were below the  plastic 

l imi t s   t o  a depth of 30'.  No rerious proUem8 are  indicated i n  a 

cut  section  to approx. 30' b'y &hi6 borehole, hOwever,a8 this hole 

i a  located on the edge of a  routh-facing  slope, more drilling is 

recomaended back from the  slope t o  confirm the absence of i ce  

lenses throughout the  entire cut area  pr ior   to  excavation. 

Hole #l4 - Mile 395.1 - B o r n  Area - approx. 1500' Rt. b Sta. 997 f 00 

Hole is located on bluffs or terrace above a former channel of 

the  Mackensie Uver. Borehole oneourtared s i l t y  8ands with aome 

gravel,  cobbles and boulders, howaver hole would not remain open 

and d r i l l  rerults were inconclusiva below 5 - 69. These deposita 

are probably 0- a th in  veneer of outwash g;ranular materials 

frorathe W i l l o n  W e  River and glacial  till i 8  expected a t  depth. 

The area drilled is d l  abon, t h e  pmposed roadway and a borrow 

p i t , m n  probably be developed i n  the  general area, however the 

inatediets area of t h e  teat hole play be too Cl08.  t o  the edge of 

t he  bluffs for a p i t ,  and dri l l ing  8hould be carried  out far ther  

back f r o m  t he  edge t o  confirm t h e  subsoil   at  depth, and t o  

establish the  preferred p i t  area. 

Hole is located on small elongate ridge paral le l  t o  route - 
approx. 1200' x 400'. Sub8oil is glacial  till - low t o  medium 

plastic,  sandy, s i l ty  clay with pebbles and occasional cobbles. 

No permafmst evident and moisture contents are consistent  near 

10 - 12% to depth of hole a t  23'. Good b o r n  source t o  a t   l e a s t  

20'. 
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Hole #16 - Mile 403.8 - Borrow area - 500' - 600' R t  . b 

Hole is located on elmgate ridge paral le l  to route. Subsoil 

i s  glacial  till - low t o  medium plastic, sandy clay with 

pebble8 and occarional cobble8. Moisture contents t o  26' are 

below plartic limit. No poxmafrost evident. Considered t o  be 

a good borrow uource. 

Hole #17 - Mile 405.0 - Bom aroa - 500' Lt . & 

Hole i8 located on a treed area which i 8  part of a large 

elongate ridge uuggeating ground~morairle. Subsoil is  glacial 

till - law pladic randy clar with pebbles with moisture contents 

below 10% to depth of hole @ 26' . .- No permafroat  evident. Good 

borrow aouxe. 

Hole #l8 - MUe 415 07 - Born Area - 1600 - 1700' Rt. i 

Hole i u  located on a portion of one of a aerie8 of long ridges 

which appear t o  be ground moraine. Subsoil to 21' consists of 

low plastic sandy clay with mme gravel throughout and with a 

concentration of gravel and cobblea f r o m  14' to 18'. kisture 

contents are below 10% and no permafroat -8 evident. 

Considered t0 be a good borrow 80urce. 

Hole #19 
BL #2O - U e  420 - 422 - on i. 

%th holes are located on a treed mea which i a  part of what 

appears t o  be a terrace of the HBcksnsie River. Drilling in 

both holes wau inconelwive aa d r i l l  advance was impossible 

below 6' due t o  sloughing of C O h 8 8 i O d e S 8  materials - sand8 
with gravels & cobbles. Surface  features on terrace suggerts 

Sd-grmUhU' Or COhesionle8s materials and a creek gully 
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through tho terrace, plus the  rteep  face of the  terrace,  indicate 

the same materials exbend for rignificant depths (40-5&) 

especially  near t h e  River. On centerline  the depth of these 

materials is probably 108s and estimated a t  approx. 15'. If 

advantageous, a  cut  section could be included  here and a usable borrow 

p i t  CM pmbably be developed bward the river i f  required. 

Hole #2l- Mile 422-426 - on B 
&#Q2 

Both holes are located on a continuation of t h e  terrace on which 

holes #19 and #20 were bored. Hole 821 is in an area which has 

been partially eroded a tr ibutary stream  flowing into the  

Mackeneie, and hole #22 is on higher ground outside  the  erosion 

area of this &ream, Both holes emmnakered sands with gravels 

and cobble8 and dr i l l ing  re8vilts were inconcluaive due t o  

sloughing of dry COhe8iOde88 materials. In holes #a the 
depth of the  cohesi@nlers  materials wa8 roughly 10-111 and 

appmared t o  be underlain  clay. Hele #22 was terminated at 

6' i n  rand8 with gravel8 and cobbles,however the depth of theee 

materials in the  area of hole X22 is estimated a t  20 to 25' . No 
permafrost waa reported and the  entire  terrace area should be 

suitable  for roadway cuts or borrow pits .  The verg limited 

dril l ing results indicate  materials are primarily sandy in 

nature and probably lack sufficient  aggrewte for u8e as surfacing. 

Test pi t t ing is  suggested  here, 

Hole #Z3- Mile 424.6 - stat ion 1560 on b 

This hole is located on a  continuation of the  terrace 

investigated i n  holes #19 t o  #22 but near the edge of the 

surface feature8 which saggoat granular o r  cohesionless 
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materials. Subsoil  consists of sands t0 a depth of 20' w i t h  

permafrost below 5 ' .  Moisture  contents in the frozen material 

are near 20$ and some free water can be q e c t e d  upon thawing. 

Thia material ia not recomnded for  borrow unless it can be 

piled and allowed ts drain before we. Also the  presence of 

permafrost at d m h  here suggestr the  possibil i ty of permafrost 

sones or pockets  throughout the terrace between holes #19 and 

823 

Hole #24 Mile 429.2 - B o r r o w  Area apprctx 500 - 6001 R t .  b 

Borehole is located on a well drained treed ridge  adjacent to  

the  h i g h w q .  Dr i l l ing  results uere inconclusive - subsoil to  

61 consisted  of rand o r   s i l t y  sand-further  penetration waa not 

possible. No permafrost reported t o  6' T h i s  area can probably 

be developed a,a a b o r r o w  p i t  although extent and type of 

material cannot  be estimated. Area immediately north  of  ridge 

appearrr to be i ce  rich silts or clays - maximum depth of borrow 

estimated at 15 - 20 if no permafrost encountered. 

Both holes  located on Northfacing slope on approach to Smith 

Creek. Subsoil i n  both holes is low to medim p l a s t i c   s i l t y  

c 

clays with permafrost and ice l e n s e s   b u g h o u t .  The general 

area appears t o  be roreopt i lh to   s l id ing  upon thawing and 

cuts are not reconanended here. 

#27 on South side and #28 on North aide. South slope adjacent 

t o  the cnsek appears to  be sliding toward the creek as 



- 9 -  

permafrost thaws, and the  North bank kaa numerous cracks about 

10 - 1 2 1  above water level  axbending 25 - 30' back f r o m  the  

edge of the stream where nlnnll sl\rmps OCPW. A ~~andy  gravel 

face is exposed on the  North bank of Smith Creak roughly 3001 

upatream f r o m  t h i s  proposed crorring Bite. 

All holes  encountered  permafrost and ice lenses. Holes 27 and 27A 

revealed 10 - Ut of sand and gravel over 8ilty clay - hole #28 

was inconclusive. 

The ent i re  south approach slope and the  'flood  plaint areas on 

both aides of the creek  appear to be ioe rich. The steep North 

approach appears t o  be bet ter  material but this program did not 

include  drilling on th i8  beneh. The South slope is not suitable 

for cut  sections.  Insufficient  data was obtained t o  evaluate 

the  foundation  condition at  the crossing site. 

Hole #32 Mile m.3 - Borrow Area 900' R t .  b 

Borehole i s  located in a well-treed area which is only  s l igh t ly  

above the  surrounding wet terrain.  The subsoil is m e d i u m  t o  

highly  plastic  si l ty  clay with no permafrost  evident.  Moisture 

contents are at  or below the   plast ic  limit t o  depth of hole 8 

161. A 8ilt; layer was evident near 10 - I l l .  This area can 

provide usable borrow. 

contents i n  penaafroat %one may be sufficiently above optimum 

for this low plas t ic  materid to create problem8 on thawing. 

Not  reconnnended for borrow. 
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Hole #34 Nile 444.7. Borrow Area - 3.200' R t .  I ,  

Borehole located i n  treed area with l i t t l e  rel ief .  Subsoil is 

low p l a u t i c   s i l t y   c l a p   o r  clay-sikts. Permafrost is present 

below 11' however temp is close t o  320 and i c e  crystals only are  

present. Moisture contents below 5' are in the 22 - 258 range 

aurd may average above the  optimum moisture content, T h i s  area 

considered t0 be borderline fo r  borrow and should be developed 

only arter more drilling. 

Hole #36 Mile 478.3 on b 

Borehole is located on t h e  top of North facing slope of a small 

atream vsllaj. in a proposed cut area. Subsoil is medium t o  

highly plaStic silty clay. No pennah.o& was evident to the 

depth of hole @ 16'. Moisture contents are below the plast ic  

U t .  This imedhte area is sui table   for  cut section  at  least 

t o  the depth of the  borehole. If permafrost is encountered in 

the area it l ikely will be to the  south of hole #36 rather than 

toward th8  &rea valley on the North. Bssad upon t h i s  hole a 

cut  seation should be o,k. here however more dri l l ing  is 

recornended throughout the  ent i re  cut section prior t o  excavation. 
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Hole #37 
& Ewe 492.8 - Blackwater Riwm on b 

Both hbles are locatld l a  a proposed out area on tho North s i d e  

of the  Blackwater River V a l l o y .  Hole #37 near the edge of the 

vallsy alope did not encounter permafroat to  a depth of 37' - 
hole #38, 600 fa& bmk f'rom #37 encountered  permafrost below 3 ' .  

Subsall in  both hole8 can8i&ed of medium to highly p l a s t i c  

s i l ty  clay. blature wntontr i n  both holes willre near the 

plasbic limit approx, 20%. More drilling with core sampling 

the pennairost S O U  i 8  "ndd t o  ab8088 potential 

eloughing problems in a eut section. The law lpoisture contents suggest 

that rloughint; problem6 would be minor and associated only with 

random large it20 len801, however this can be better tmaluated after 

mre drilling. 

R.D. Cook 
Quality Control Engineer 
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