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1 .  i NTRODUCT I ON 

In   conjunct ion  wi th  a geotechnical  engineering  study  carr ied  out  from 

M i l e  725 t o   M i l e  632 o f   t he  proposed  Mackenzie Highway, several  major 

r i v e r  and stream  crossings were investigated. Snafu  Creek No. 1 
Crossing  (Denise Creek) and Snafu  Creek No. 2 Crossing (Snafu Creek), 

whose geographic  locations  are shown on the Key Plan,  Drawing No. A-1, 
Appendix A,  are two such s i tes   inves t iga ted   in   de ta i l .   ,Unt i l   recent ly ,  

the  actual  names of the  creeks  involved were unknown t o  us, hence, 

the  crossings were a r b i t r a r i l y  designated as Snafu  Creek No.1 Crossing 

and Snafu Creek No.2 Crossing,  This  designation system is   maintained 

throughout  th is  report  as a l l  drawings and plans were  completed to  f i n a l  

prlor to   learn ing  o f  the actual  creek names. De ta i l s   o f   t he  

invest igat ion,   s i te   condi t ions,   geotechnica l   data and recommendations 

pe r t i nen t   t o   t he  development o f  the creak  crossings,  are  reported 

heretn. 

This  work was car r ied   ou t  for the Government of Canada, Department of 

Publ ic  Works,  and was authorized by Contract Number Ai0/73, Flle No. 

9305-52-307 

I I .  GEOTECHNICAL DATA AQUlSTlON I 

2.1. Fie ld   Tes t ing  

The evaluat ion o f  subsurface  conditions has been based on f l e l d  data 

obtained from eight   boreholes,   dr i l led a t  the locat ions shown on Drawings 

No. A-2 and A-3, Appendix A. O f  the  eight  boreholes advanced, three 

were d r i l l e d  a t  Snafu  Creek No. 1 Crossing and the remainder a t  Snafu 

Creek No. 2 Crossing. Seven o f  the eight  boreholes d r i l l e d  were d r i l l e d  

as center  l ine  boreholes,   in  conjunct ion  wl th  the  general   route  evaluat ion,  

whi la the tematning  borehole was located and d r l l l e d   s p e c i f  Ica1 l y  t o  

define  subsurface  condittons a t  Snafu  Creek No.1 Crosstng. 
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The center 1 1 ne  boreholes  cons i sted  of  Boreholes 700-C-2 and 7004-3 ,  

6994-7 to  699-C-10,  inclusive and 698-C-1. The single spectal  borehole 
was  destgnated  Borehole  700-S-1.  Detailed  borehole  logs  are  presented 
In consecutive  order i n  Appendtx B.  

Three  center 1 tne  boreholes  (700-C-2, 700-C-3 end 699-C-7) were 
drilled wtth a Texoma  Super  Economatic  power  auger,  fitted wtth a 12 
inch  diameter stub auger. All other  center  ltne  boreholes and the 
spectal  borehole  were  drilled with a track  mounted  Mayhew 500 rotary 
drill rtg, ustng a continuous  etr  return  circulatton  system.  Boreholes 
advanced with this dri 1 1  rig generally  were 4-3/4 inches in diameter. 
Borehole  penetration  ranged from 18 feet to 38 feet, and averaged 20.5 
feet in depth.  Sampling  consisted o f  reprisentattve bag samples, 
obtatned at depths of 2.5 and 5 feet, and a t  depth  Intervals of about 
5 feet,  thereafter,  to  the  bottom of each  borehole.  Undisturbed  samples 
were not  obtained  at  this  site. 

\ -. 

2.2 Laboratory Test i ng \ 

Laboratory  testtng  was  carried out on the disturbed so i l  samples to 
determine the natural water  contant  proftle and Atterberg  limits, of 

the subsoil.  The  motstura  content  tests  were  undertaken In the f teld 
laboratory of EBA Engtneertng  Consultants Ltd., whtle all other  testtng 
was conftned  to the EBA Edmonton  laboratory, In  addition  to  the 
laboratory  testtng  out1  ined above, al 1 samples were  visually  classified 
in both the EBA field and Edmonton  laboretortes.  Sot1  classification 
was based  on  plesttctty  according  to the extended  Unified  Classification 
system (I)* and on textural classtftcation  according  to U.S. Engtneers 
Department  textural  classification  triangle. 

* Superscrtpted  numbers in parentheses  refer  to  the L t s t  of  References 
presented at the end of thi s *report. 

I . .' * <  
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Frozen  ground was c lass i f ied   accord ing   to  a modi f i ca t ion   o f   the  NRC 

sy .s tmfor   descr ib ing   permaf ros t  ( 3 ) .  This  modif icat ion was necessary 

because the  disturbed  nature  of   the samples obtained  did  not  permit 

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

excess ice. The system used reta ins  the symbols V and N f o r   v i s i b l e  

and non-vis ib le  ice,   respect ively,  and the  modifying symbols B and F 

fo r   we l l  bonded and poor ly bonded non-vis ib le  ice,   respect ively.  

Excess ice   quant i t ies  were estimated from visual  observations. The 

resul ts   o f   laboratory   tests   are  presented on the  borehole logs (Appendix B) , 
where applicable, and Drawing No. C - 1 ,  Appendix C ,  presents a p a r t i a l  

sumnary of  laboratory  resul ts.  

I I I .  SITE CONDITIONS i 

3 -  1 Surface  Features and Geology 

The proposed  Mackenzie Highway crosses Snafu  Creek No.1 Crossing and 

Snafu  Creek No.2 Crossing a t   M i l e s  700.7 and 699.0, respect ively,  

approximately '20 miles  south-east of For t  Good Hope, NWT. Drawing A-1, 

Appendix A, i s  a Key Plan o f  the Snafu  Lake area end Drawings No. A-2, 

and A-3 ,  Appendix A,  present  detai led Sits Plans, o f  Snafu  Creek No.1 

and No. 2, Crossings,  respectively. Plates No.1, and No. 2, Drawing No. 

A-4, Appendix A ,  show Crossings No.1 and No. 2, respectively,  from  the 

a i r ,   i n  June 1973. 

The creeks  under  discussion  drain a re la t ive ly   large  area  extending 

east o f  Snafu Lake  (Sucker  Lake). The Snafu Lake watershed l ies   sou th  

o f   t h e  Tsintu River end nor th   o f   the  Chick Lake Drainage  basins. The 

t e r r a i n   w i t h i n  the Snafu Lake watershed i s   r e l a t i v e l y   f l a t .  The 

summer f l o w   i n t o  Snafu Lake i s  expected to be re la t i ve ly   smal l  and 

l i t t l e  or no f low i s  expected  during the winter  months. Water was 

observed a t  Snafu  Creek No.1 Crossing in February, 1973. 

Engineering  Consultants  Ltd. 
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Aerial   photographic  interpretat ion of the   sur f i c ia l   geo logy  of the 

immediate  area o f   t h e  Snafu  Creek Crossings, i s  shown on  Drawings No. A-2, 

and A-3, Appendix A. The s u r f i c i a l   m a t e r i e l s   i n   t h e   v i c i n i t y  of Snafu 

Creek No.1 Crossing are   be l ieved  to  be ridge-and-knoll  moraines,  ground 

moraine end g lac ia l   l ake   bas in   ma te r ie l s   w i th   a l l uv ia l  meander p l a i n  

daposlts  along  the creek channel. Ground moraine i s  prevalent near 

Snafu  Creek No.2 Crossing,  with  lesser amounts of g lac ia l   l ake  basin 

rnaterlals.  Surface  materials have been modif ied to srne degree by 

slopewash and wave act lon,  as we1 1 as the  depostion of pea ty   so i l   I n  

depressions. A t e r r a i n  lagend,  which  describes  the symbols used i n   t h e  

ter ra in   analys is ,   is   presented as Drawing No. A-38, Appendix A .  

3,2 Subsurface  Conditions 

Based on observations from the boreholes, strat igraphic  sect ions  a long 

both center 1 ines have been compi led and are  presented as Drawings No. 
A-5 and A-6, Appendix A. The general ized  center 1 ine  s t ra t igraphy 

noted a t  each s i t e  i s  summarized i n  Table 3.2.1, and Table 3.2.2, 
fol lowing. 

TABLE 3.2.1 
STRATIGRAPHY  AT SNAFU CREEK N0.1 CROSSING, MILE 700.7 

APPROXIMATE 
DEPTH BELOW RANGE 
EXISTING. OF THICKNESS 

MATER I AL . DESCR I PT I ON GRADE (FT) (FT) 

PEAT grey  to   b lack,  some st l t  0 - 2  1 - 3  
and sand,  few pebbles, NB 

SILT 6 brown, low p l a s t I c t t y ,  
CLAY grave‘l ly, moist, firm, 2 - 16 4 - Greater Than 
(TILL)  moistre  content (M/C) 21 

9% t o  16% (avg. 12%) 
unfrorsn to f roren, O-V5% 

SHALE s i 1  t &,clay,  grey,  moist y Below 16 Not 
low p las t i c1  ty,)tt/C 10% Est ib l i shed 
t o  12% (avg. 1 1 8  - 

Engineering Consultants Ltd. 
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The following  additional  information,  which may Influence  design or 
construction  decisions,  was also obtained during the  field  investigation 
at  Snafu  Creek N o . 1  Crossing. 

1 ,  

2. 

3 .  

4, 

5 -  

The maximum depth O$ borehole  penetration was 38 feet. 

Unfrozen silt and clay till, and shale  was  noted ln 
Boreholes 7004-1 and 7004-2 ,  below  depths of 10 
and 6 f e e t ,  respectively, 

A gravel  layer was noted in Borehole 7004-2 between 
the depths of 3 feat and 6 feet. 

Borehole 7004-3 was terminated pr 
bedrock  (end o f  borehole, 18 feet) 

1 

No borehole  information i s  aveilab 
the creek channel t o  indicate  the 
underlying  subsoil  materials. 

I 

1 
t 

J. 

or to encountering 

0 in the bottom of 
ype and nature of 

STRATIGRAPHY AT SNAFU CREEK NO. 2 CROSS INC, MI LE 699.0 

MATER I AL 

PEAT 

CLAY E)  , 

SILT 
(TI LL) 

L 

APPROXIMATE 
DEPTH BELOW 
EX I ST1 NG 

i 

DESCR I PT I ON GRADE (FT) 

dark brown,  fibrous, 0 - 1  
NB to V20% 

low  plasticity,  medium  Below 1 
to dark brown to grey, 
some sand and gravel, 
moisture  content (M/C) 
10% to 79% (avg 22%) 
unfrozen  to f roten, 0% - 
V3 0% \ 

RANGE 
TH I C M E S S  

(FT) 

1 

Not 
Establ ished 
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The followlng  addtional  information,  which may influence  design  or 

construction  decisions, was also  obtained  durlng  the  f ield  investigation 

a t  Snafu Creek No. 2 Crossing. 

1, A l l  boreholes were 'd r i l l ed   t o  a depth of 18 feet. 

2. Unfrozen c l a y - s l l t  till was noted a t  the fo l lowing 

depths i n  the speclfied  boreholes. 

Borehole No. Unfrozen Below (FT.) 

699-C-8 10 

699-c-9 1 
699-.C - 1 O 11 
698-C- 1 ' 1  

3.  Bedrock was not encountered i n  any of the  boreholes 
p r i o r  to termination of d r f l l  ing. 

< 

4. No borehole  information i s  avai lab le i n  the  bottom 

o f   the  creek  channel to indicate the type and nature 

of  underlying  subsoil  materials. 

5. The average moisture  content below a depth  of  about 
,. 10 fee t  from grade i s  low (about 11%) , hence, where frozen, 

th is  zone i s  expected t o  be thaw stable. 

IV .  CONCLUSIONS AND RECOMMENDATIONS 

4.1 Foundation Types 

A t  present,  preference i s  given to pi le  foundat lon systems supported on 

bedrock or  other thew stable  materials. However, f lna l   se lec t ion  of a 

foundation system should be determined i n  conJuction  with economic and 

Engineering Consultants Ltd. 
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