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INTRODUCTION 

The study to develop a community granular management plan for 
Tuktoyaktuk is being conducted i n  four phases, with interim 

reporting and reviews between  each phase. I n  accordance with 

the terms of Contract No. 86.32. 1D41 (259) Hardy BBT Limited 
have undertaken  Phase II of this study, and are pleased to 
present this interim  report. The report  details the results 
of the Phase II F i e l d  Reconnaissance and provides 
recommendations for Phase III. The Phase I interim  report was 

submitted i n  Ju ly  1986. 

SCOPE OF WORK 

The terms of reference  for Phase II, were as follows: 

undertake airphoto  interpretation  (as required) prior to  
any field work 

undertake a field reconnaisance i n  the la te  summer/early 
f a l l  to spot check the surficial geology, land forms and 
most promising potential granular sources 

carry Out a limited program  of tes t  p i t t i n g  and sampling 

take spot elevations of selected  features  that are 
recognizable on the airphotos to facil i tate future 

preparation of a topographic plan for  the most promising 
granular sources 

take photographs and prepare detailed  field  notes of 

granular  sources, g iv ing  a description of: stratigraphy 
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and  geomorphic  development  together  with  comments on 

distribution,  estimated  volumes,  expected  quality,  depth 

of overburden,  potential  ground ice, ease of access, 

possible  development  problems,  drainage  requirements, etc. 

- photograph  representative  samples  and  run  gradation  tests, 

carry aut  limited  petrographic  analyses,  moisture  content, 
ice content ,  organic  content,  hardness,  soundness, 
specific gravity  and  absorption  tests on selected 
representative samples. 

- update the annotated  airphotos to reflect the results of 
the  field  checking 

- prepare 10 copies of a brief  interim report summarizing 
the  results of the field  reconnaissance  and  providing 

recommendations for Phase 111. 

During a review meeting  in  our  office on October 30, 1986, it 
was decided that this  report should outline in more detail 
than originally  requested w r  present  thoughts on the 

development of granular sources. This has been  requested 

primarily because w r  field  reconnaissance  has  identified 

numerous  potential small and shallow  granular  deposits 

relatively close to Tuktoyaktuk.  Because of their  probable 
shallow nature a different  method of investigation,  ather  than 
drilling,  ohould be considered. Also, if a number of 
relatively  small  granular  deposits wexe to be considered for 
development  close to Tuktoyaktuk, it was decided to introduce 
at this  stage some preliminary  discussion on planning a 
satisfactory  restoration and revegetation of the sources. 

- 2 -  
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METHODOLOGY 

AIRPHOTO INTERPRETATION 

Prior to organizing the f ie ld   reconnaissnace  a detai led  review 

of airphotographs was undertaken of selected areas and known 
deposits. P a r t i c u l a r   a t t e n t i o n  was placed  on  the area south 
and  southeast of Tuktoyaktuk  (south of l i n e  , defined 

during Phase I) in an attempt to locate su i t ab le   g ranu la r  

material r e l a t i v e l y  close to Tuktoyaktuk. I n   a d d i t i o n ,  a 

review of Deposits 155 and 163 was undertaken w i t h  the 

ob jec t ive  to conduct some l imi ted   f ie ld   reconnaissance   o f  
these deposits. 

Black and white panchromatic air photographs a t  a scale of 

1:20,000 were ava i l ab le  for most of the area south  and 
southeas t  of Tuktoyaktuk.  Recent airphotographs (1985) for 
Deposits  155  and  163 were ava i lab le   on ly  a t  a scale of 

1:60,000. 

The airphotographs were used to i d e n t i f y  and d e l i n e a t e   t h e  
d i s t r i b u t i o n  of g l a c i o f l u v i a l  deposits in the areas of 

i n t e r e s t ,  and as an aid to planning the l o g i s t i c s  for 
ground-truthing  during the f ie ld   reconnaissance.  

The annotated  a i rphotographs are re t a ined   i n   ou r  files for 
r e fe rence   du r ing   fu tu re  phases. They will be made a v a i l a b l e  

wi th  the f i n a l  report a t  the end of Phase IV. 
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2.2 FIELD RECONNAISSANCE 

The field  reconnaissance was conducted in the per iod September 
4-12, 1986  under the direction Mr. N. Mosley P. Geol., Senior 
Engineering  Geologist  with  Hardy BBT Limited. A Bell Jet 

Ranger 206B helicopter  (contracted from Sunrise  Helicopters of 
Inuvik) was used to transport our geologist  and two local 
labourers (plus equipment ) to various locations for the 

purpose of documenting,  test-pitting and sampling  granular 
materials. 

A total of 38 test pits  were excavated in Deposits 181,  183, 

184, 169,  155 and 163. The test  pits  were  taken to a  maximum 

depth of 1.7 m, but the average  depth was about 0.8-0.9 m. 

Deposits 181,  183  and 184 were defined  during this study  (in 
the area south and southeast of Tuktoyaktuk) and are described 
in section 3.0. Parts of Deposit 169 are n o w  included in 
Deposit 183. Logs of the test pits arc presented in Appendix 
"B" to this report. 

Throughout the  field  reconnaissance, as information became 
available,  the  airphoto  interpretation was revised  and  new 
area6 of interest  were  identified  and  field  checked. In this 
manner a comprehensive  delineation of glaciofluvial deposits 
in the area south/southeast of Tuktoyaktuk was achieved. 

Reconnaissance of Deposits 155 and 163 was of a less  detailed 

nature, however, several n e w  glaciofluvial  deposits were 
identified in the  area  of 155, and  the  areal  extent of 163 was 

increased. 
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LABORATORY TESTING 

A l a rge  number of samples were re turned to our Calgary 

labora tory  for c l a s s i f i c a t i o n  and aggrega te   qua l i ty   t es t ing .  
The l abo ra to ry   t e s t ing  program comprises 32 gra in  size 
analyses,  5 petrographic   analyses ,  and 2 sets of aggregate 
tests comprising: Los Angeles  abrasion,  sulphate  soundness, 
organic impuri t ies ,   absorpt ion and specific gravi ty .  The 

results of this t e s t i n g  program are presented   in  Appendix “c”. 

GEOLOGIC EVALUATION OF DEPOSITS 

GENERAL 

Glac io f luv ia l  deposits i n  the area between  Tuktoyaktuk  and the 

Eskimo Lakes are considered to be part of a pro-glacial  
outwash  plain, deposited as outwash fans and v a l l e y   t r a i n s .  

However, scattered groups of kames and esker r idges  are known 

i n  the area. 

Most of the outwash c o n s i s t s  of f i n e  to coarse sand,  and to a 

minor extent   gravel .   Gravel   of ten is found as a t h i n  layer on 
the  surf ace of the  outwash, as irregular l enses  and l a y e r s  in 
sand deposits, and i n  some ins tances  as channe l   f i l l i ngs .  The 

gravel is genera l ly   c rude ly  stratified wi th  var iable   grading 
and  content of f ines .  Most of the glac iof luvia l   sand  is f i n e  
to coarse-grained and crossbedded 

I n  the area  around Deposit 155 the g l a c i o f l u v i a l  materials are 
considered to be kame deposits with some terrace deposits 

ad jacent  to glacial   mel twater   channels .  The kame deposi ts ,  
consist of f i n e  to coarse sand with a minor gravel content  and 

- 5 -  
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occasional   cobbles  and boulders; however the terrace deposits 

are s igni f icant ly   g rave l ly   wi th  cobbles and some boulders. 

Deposit 163 is a l a rge   t e r r aced   g l ac io f luv ia l  outwash p l a i n  
wi th  a f l a t  to gent ly   undulat ing surface. The outwash 

c o n s i s t s  of f i n e  to coarse sand wi th  a var i ab le   g rave l   con ten t  

such that some areas comprise sand wi th  some gravel.  

In genera l  the glac iof luvia l   sands   conta in  5 to  20 percent 
excess ice by volume,  although  occassionally excess ice is 
absent. The grave l s  are genera l ly  free of excess ice, 
although some may conta in  up to 20 percent  by volume. 
Isolated bodies of massive ice may be p r e s e n t   i n  the 

g l a c i o f l u v i a l  deposits. Ice wedges are more common where the 
sand and g rave l  is covered by silt or peat. 

I n  the fol lowing  sect ions a brief  desc r ip t ion  is given of the 
deposits invest igated  during this study. 

DEPOSITS 181,  183 AND 184 

Se t t inq  

The d i s t r i b u t i o n  of these three depos i t s  is i l l u s t r a t e d  on 
Figure 1, and they are descr ibed  together  due to their close 

proximity and probable common genesis. The d i s t ance  of these 

deposits from Tuktoyaktuk is as follows: 

Deposit 181 - 8 to 12 km 
Deposit 183 - 12 to  17 km 
Deposit 184 - 19 to 22 km 

- 6 -  
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Deposit 169, which was previously  identified by Hardy 

Associates in 1977, forms part of Deposit 183.’ A l l  of these 

deposits are  south of the line A-A’ (defined in Phase I) and 
north of which no development of granular materials is 
desired. Deposits 181,  183  and  part of 184 all occur at 

relatively low elevation (less than 30 m above sea level) as 
numerous small and  generally th in  glaciofluvial 
accummulations The remainder of Deposit 184 is a relatively 
large  deposit  which occurs on an upland plateau  area  (disected 
by small lakes)  which is about 50-60 m above sea  level. 

Most of the deposits occur as localized accumulations of 
outwash on the flanks and tops of low hills, or as small 
kame-like features i n  low-lying areas. This gives the 
impression of either deposition in discreet areas, or erosion 
and  disection of more extensive outwash  deposits. The former 
explanation may be more likely because the Occurrence of many 
deposits have the appearance of  irregular  terraces. 

The large  area of granular material in Deposit 184 occurs as 

disected  outwash  which has accumulated around two small lakes 

on the  upland  area. The two lakes  appear to occupy parts of a 
glacial meltwater channel with lateral channels either side. 

The meltwater channels disect the deposit such that  granular 
material occupies the  higher  ground  and channel flanks, but  is 

absent within  the  channels. 

Materials 

Based upon an inspection of all the gradations performed on 
samples from Deposits 181, 183 (169) and 184, it ie  apparent 
that  they  are  all composed of similar proportions of granular 

- 7 -  
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material. They a l l  comprise mainly  sand,  f ine to medium 
grained with a trace to some gravel ,  and a trace Of fines. 
However, about   for ty   percent  of t he  material is sand  and 
gravel,   having about 30-60 percent   g rave l   conten t ,  and a trace 
of fines.   Occasional cobblers and  boulders  occur quite  

commonly i n  these  coarser materials. 

Some areas d i sp lay  clear evidence of s t r a t i f i c a t i o n ,   s u c h  as 

th in   g rave l   l ayers   wi th in   sand ,   ye t   in   o ther  areas the t e a t  
p i t s  revealed no discernable   bedding  s t ructure .  

The ac t ive   l ayer   th ickness   genera l ly   var ies  from 0.7 m to 
1.3 m b u t  may be greater  than  1.7 m l oca l ly ,  and the peat 
overburden ie  genera l ly  less than 0.1 rn b u t  l o c a l l y  may be up 

to 0 . 3  m in thickness .   In  a few loca t ions  permafrost was not 

encountered by 1.2 m and  1.7 m depth, where the  test p i t  was 

terminated. B u t  genera l ly  the sand and grave l  is underlain by 
f rozen ,   f ine  to medium grained  sand or frozen  sand and gravel.  

Where frozen fine to medium sand occurs it is always bonded 
i n t o  a hard s o l i d  mass with no visible ice i.e. well bonded, 
l i t t l e  excess ice. The sand is i n t e rp re t ed  t o  be either 
g l a c i o f l u v i a l  in o r i g i n  or of pre-glacial  deltaic origin.  
Where frozen  sand and grave l  is encountered, it is well bonded 
and o f t e n  conta ins  ice c r y s t a l s  or ice-coatings  on particles 
i .e. some excess ice. 

The granular   mater ia l  in these deposits is considered to vary 

from poor to good qual i ty ,   wi th  an o v e r a l l  "bulk" q u a l i t y  

estimated to be fair.  Qual i ta t ive   explana t ions  of these 

materials q u a l i t y  grades are included  in  Appendix “A”. The 

material from there deposits would be usefu l  for embankment 
f i l l .  

- 8 -  
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Volume 

The volume of granular  material available from these  deposits 

is limited due to their  relative thinness and small areal 
extent. However, i f  an average extraction depth of 1.0 m is 
assumed, the following volumes of fair  quality granular 
material  are estimated to be recoverable: 

Deposit 181 - 260,000 m3 
Deposit 183 - 118 ,500 m3 
Deposit 184 - 220,000 m3 

These volumes are generated by estimating the surface  areas of 

individual  deposits, scaled from the airphotographs (1:20,000 

scale). Estimated volumes of granular material i n  individual 

deposits  are shown on Figure 2. 

Additional  Exploration 

The majority of discrete deposit6 comprising Deposits 181, 183 
and 184 are considered to be of only surficial thickness  i.e. 

about one metre thick. Hence it is not considered cost 
effective to undertake an extensive drilling program to prove 

the deposits. However, at  a few locations frozen sand  and 
gravel was encountered and at  others the permafrost table was 

not located wi th in  the tes t  p i t  depth. A t  some of these 
locations  additional  testing would  be warranted to prove the 

thickness. In addition the frozen sand encountered i n  
numerous p i t s  may be underlain by sand and gravel a t  depth, so 
t h i s  possibility could be investigated. 
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Access and  Development 

Access to Deposit 181 from the community of Tuktoyaktuk is 

r e l a t i v e l y  easy during  winter   operat ions (the preferred 
approach) due to the  close proximity (8-12 km) The majority 

of the access route (55-70%) would be ice road, w i t h  the 

remainder  being  overland. 

Access to Deposits 183 and  184 I s  more d i f f i c u l t  due to 
increased d i s t ance  from  Tuktoyaktuk  and  proportionately more 
overland  travel  involved. However, it is poss ib l e  to  optimise 
routes across lakes to keep  overland sections to an acceptable 
minimum. Access to the l a rge   por t ion  of Deposit 184  involves 

a s i g n i f i c a n t  climb i n   e l e v a t i o n  i.e. 30-45 m. 

Drainage of most of the deposits is not an t i c ipa t ed  to be of 
concern  due to their loca t ion  on the  tops and f l anks  of low 

h i l l s .  However, some deposits arc close to lakes, therefore  
careful borrow p i t  operat ion will be required to avoid 
s i l t a t i o n .  Ice wedges (polygons)   l ike ly   ex is t   in  some 
deposits, associated with the underlying  f ine to medium sand. 

DEPOSIT 155 

The ex ten t  of Deposit 155 is i l l u s t r a t e d  on Figure 3,  which 

shows the o r i g i n a l   d e p o s i t s  (155 nor th  and  south) together 

with those located during the course of this study. Deposit 

155 is located approximately 32 km r a d i a l l y  to the west of 
Tuktoyaktuk, but access to it is r e l a t i v e l y  good by winter ice 
road. The sur face   d i s tance  is about  45 km, w i t h  about  40 km 

10 
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being ice road (coast,  Kittigazuit  inlet and creek) and the 

remainder  being overland. 

The deposits  originally  identified at 155 ( 155 north and 
south) have the appearance of irregular  glacifluvial  terraces 
adjacent to meltwater channels which trend roughly NW-SE in 
this area, The  newly identified  deposits  are a t  a higher 

elevation  generally being draped Over the tops of h i l l s  as 

irregular kame-like mounds and ridges. 

Materials 

The  kames are composed predominantly of  sand wi th  a variable 

gravel  content and some cobbles and boulders. A layer of sand 
and gravel  typically occurs a t  the surface, and some occur 
wi th in  the sand bodies, however stratification is poorly 
developed. The glaciofluvial  terraces comprise mainly s i l t y  

sand and gravel with good Stratification,  particularly i n  the 
155 (north)  terrace.  Structure is less well developed i n  the 

irregular 155 (south) terraces where units of  sand are 
interbeded wi th  sand  and gravel. 

The active layer  thickness varies from 0.8  m to 1.3 m. The 

overburden of peat  varies in thickness from lese than 0.1 m to 
about 0.6 m (estimated), although i n  localized  areas it may be 

thicker. The  thawed granular materials wi th in  the active 
layer  are  underlain by frozen, well bonded fine to  medium 

sand, or sand with some gravel,  generally with no discernable 
excess ice . 
The qual i ty  of material i n  these  deposits I s  quite  variable. 
The kame deposits  are only of poor to fair quality and as such 

11 
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would be useful  only for general (embankment) fill. The 
irregular glaciofluvial terraces, in the 155 (south)  area, are 
of variable quality between fair to good, but overall are 

probably only of fair  quality  in  bulk,  and thus would be 

useful  for embankment fill. The 155 (north)  terrace is 

considered to be of good quality and could  provide a good 
source of base and surface course aggregates. 

Volume 

The total  volume of granular  material  contained in these 

deposits is difficult to estimate  without  information on their 
stratigraphic thickness and lateral continuity.  However, the 

following  estimates  have been made: 

kame  deposits: assuming an average  extraction  depth of 
1.0 m, approximately 1.1 x 106 m3 of 
fa ir  quality granular  material is 
recoverable 

155 (south) area: assuming an average  extraction  depth of 
1.0 m, approximately 800,000 m3 of fair  
quality granular  material is 
recoverable 

155 (north)  area:  assuming an average  extraction  depth of 

1.5 m, approximately 700,000 m3 of good 

quality granular material is 
recoverable 

These volumes  are  generated by estimating  the  Butface areas of 
individual deposits, scaled from the airphotographs (1:60,000 

- 12 - 
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scale) and topographic maps (1:50,000 scale). Estimated 

volumes of granular material in individual deposits are shown 

on  Figure 4. 

Additional  Exploration 

We consider that  some additional exploration is warranted to 

determine:  stratigraphic  thickness, lateral and vertical 
variation, permafrost conditions (particularly the presence of 
massive ice). This work is required to prove up material 

quality and quantities which is particularly  important in the 
155 (north) deposit as it may be an important source of good 

quality material. 

Access and Development 

The access to Deposit 155 ha6 already  been  discussed,  except 

that the f inal  5 km of the route involves a significant  climb 
in elevation of about 40-60 m. Surface drainage conditions 
for the majority of deposits are good, due to the  rolling to 
hilly relief. Exceptions to this are 155 (north) and (south) 

which include  extensive areas of level to undulating  terrain 

which are potentially poorly drained. The 155 (north) area  is 
presently  well  drained,  however parts of 155 (south) are 
poorly  drained and boggy. However, due to the close proximity 
of all  deposits to lakes and or creeks (including the 
important  Kittigazuit  Creek) careful pit  management  will be 

required  to  avoid  siltation. 

Based on the present knowledge of these deposits, massive ice, 

in the form of ice wedges (polygons),  likely  exist in the 

level end poorly  drained  areas. 
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DEPOSIT 163 

S e t t i n g  

The loca t ion  and ex ten t  of Deposit 163 is illustrated on 

Figure 5. Deposit 163 is located approximately 33 km ( r a d i a l  

d i s tance)  to the east-northeast  of Tuktoyaktuk. As a result 
of this study the deposit is considered to be more extensive 
than o r i g i n a l l y  mapped. However, it is our i n t e r p r e t a t i o n  
t h a t  the granular  materials l i k e l y  have a f iner   g rada t ion  
towards  the  periphery of the deposit. 

Deposit 163 is a l a rge   g lac iof luvia l   ou twash   p la in  which is 

bisec ted  by a continuous line of interconnected  thermokarst 

lakes. The surface is f l a t  to undulating however the  slopes 

to the i n t e r n a l  thermokarst lakes are terraced, which is 
considered  indicat ive of hor izonta l   l ayer ing .  The r e l i e f  is 
up to about 15 m with two s i g n i f i c a n t  terraces, each about  
7-8 m high. 

Materials 

The outwash plain is t y p i c a l l y  composed of f i n e  to medium sand 
with a l i t t l e  g r a v e l   ( f i n e  to coarse), and a va r i ab le  silt 
content  (trace to s i l t y ) .  The overburden is of var i ab le  

thickness ,  from almost none over l a r g e  parts, to  an unknown 
maximum thickness  elsewhere. I n  TP 163-2 on the upper terrace 
a t  the north end  of the depos i t ,  silt overburden was 
determined to be 0.30 m thick. In TP 163-4 on the lower 
terrace, t h e  granular  materialls were found to be underlain by 
silt of unknown thickness  and extent .  It is possible that 

l a y e r s  of silt may be qui te   ex tens ive  and numerous, throughout 

1 4  
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the s t ra t igraphic   sequence   in  Deposit 163, however this can 
only be determined by d r i l l i n g .  Despite the terraced form of 
the  deposit, stratification is genera l ly  poorly developed and 

irregular, and is only  evidenced by t h i n  layers 'of grave l ly  
sand 

The a c t i v e  layer t h i ckness   va r i e s  from 0.75 m to g rea t e r  than 
1.6 m i n   a n  area which has been stripped and worked. Frozen 

materials benea th   the   ac t ive   l ayer   cons is t  of similar sands 

with a l i t t l e  gravel ,  and probably  frozen silt i n  places. The 

frozen sands are well bonded, with some excess ice ( v i s i b l e  

ice c rys t a l s )   be ing  noted. 

The overall q u a l i t y  of material i n  Deposit 163 is only fa i r ,  
and is l o c a l l y  poor. As such it would be useful   only for 
gene ra l  f i l l  (embankment). 

Volume 

The total \  of granular  material in Deposit 163 is 
extremely  large and is d i f f i c u l t  to estimate wi thout   de ta i led  

s t ra t igraphic   in format ion .  It is possible that t he  whole 
sequence may be in excess of 15 m in   thickness ,  which for the 

mapped area would suggest a total volume of about 150 x 

106 m3. 

Additional Explorat ion 

Due to the o n l y   f a i r   q u a l i t y  of granular material i n  Deposit 

163, and its d is tance  from Tuktoyaktuk we do not consider it 

worthwhile to undertake a d r i l l i n g  program in t h i s  area. 
However, t h e   r e l a t i v e l y   s i g n i f i c a n t   g r a v e l   c o n t e n t  (up to 20%) 

15 
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in some areas indicates  that a considerable amount of  gravel 

could  be obtained from this deposit, albeit with extensive 

processing. 

Access and Development 

The preferred  winter access to Deposit 163 is along a coastal 
ice-road  for about 45 km, then  inland  for 10 km. The last  
10 km includes a number of large lakes,  such  that  only  about 
2-3 km comprises  overland "portages". 

Surface drainage conditions on the  upper  terrace are poor  due 
to the  level  topography.  However drainage is good along the 
flanks of the  thermokarst lakes,  but careful pit management 

will be required to avoid siltation of the lakes. There is 
evidence of ice  wedge polygons in these granular deposits, and 
the presence of massive ice bodies cannot be discounted. 

4.0 

The Phase II f i e l d  reconnaissance has identified  numerous 

small deposits quite close to Tuktoyaktuk, and has expanded 
information on previously known deposits, i .e. 155 and  163. 
In terms of the mandate for this study, these deposits will be 
considered,  along  with several others, as potential sources 

for the twenty year community supply. 

Plate 1 illustrates the distribution of deposits which will be 
considered further in this study for the community supply. 

All other deposits have been eliminated  at this stage due to 
excessive  distance,  inadequate volume or unsuitable  material. 
The  deposits still  under  consideration are as follows: 162, 
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184, 177,  168,  167, 155. 163, 

I n  the following mctions we present nome pointg for 
discussion concerning the development of certain  deposits, 

relatively  close to Tuktoyaktuk. 

DEPOSITS 160 AND 161 

The community concerns with respect to development of these 

sources was presented i n  our Phase I report. It is our 

proposal that  rather than leaving t h C  presently  disturbed 
areas  as they are, they should be restored and reclamined 

(revegetated). I n  the procees of restoration it is proposed 
that Borne of the thawed and drained granular materiels be 
taken for granular supply. 

I t  is our opinion that a significant volume ( w i t h  respect to 

the aommunity requirements) of fair  quality granular  material 
(embankment) still remains i n  these  deposits. There has been 
partial  development to date" which was ceased due to community 

concerns for scaring of the landscape close to Tuktoyaktuk. 
I n  their prcsent state the deposits are l e f t  as bare exposures 

of granular material which are undergoing progressive 

degradation of permafrost as the new thermal regime  becomes 
established. Ground-ice is melting out to produce an 
irregular thermokarst topography with accumulating thaw 

ponds. 

It is still possible  to aalvaga some of the remaining granular 

material through early winter operations, then regrade the 

disturbed  areas ready for reclamation. The reclamation would 

- 17 - 
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be undertaken during summer months by replacing stripped 

organic material,  scarifying  the  surface and seeding with' 
adapted grasses. The scarified surface wi th  mixed-i 
organics,  serves to provide moisture retention and local 
micro-climates which encourages the establishment of 

vegetation. A more detailed  discussion of this approach is 
presented i n  Section 4.2, below. 

We propose this approach , for government and community 
consideration because it serves three purposes: Firstly, the 
scarred land close to Tuktoyaktuk may be prevented from 

getting any worse, and by reclamation may be returned to its 

natural  state in some years time. secondly, it is possible to 
satisfy part of the community requirements for granular 
material from local  deposits which will enable considerable 
cost savings. Thirdly,  the partially exploited  material m y  
be f u l l y  worked out and utilized,  rather than being ignored 
and wasted, as is the present case. 

DEPOSITS 181, 183 and 184 

During Phase I1 of this study numerous relatively small and 

t h i n  granular deposits were identified i n  a region, 8-22 km 
f rom Tuktoyaktuk. While . the quality of granular  material 
varies from good to poor , and the volume contained i n  them 
ranges from 1500 m3 to 200,000 m3, it is our opinion that some 

of these should be seriously considered as sources for 

community supply (embankment material). 

h 

We accept that the smaller deposit8  are probably not worth 
exploiting, b u t  it is felt  that any wi th  volumes greater than 
about 10,000 m3 are worthy of consideration. 

- 18 - 
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It is proposed tha t  c e r t a i n  deposits could be designated 
( ind iv idua l ly)  as the deposit ( 6 )  to be worked i n  one 
particular season. As they are small areas w i t h  a t h i n  
surficial l aye r  of use fu l  material, they would be stripped and 
worked out  completely  in  one  season, or a t  the most two 
seasons. Then, they would be regraded  and prepared for 

reclamation, which would i d e a l l y  be completed the following 

summer. Some remedial re-vegetation would l i k e l y  be required 
i n  subsequent years. In this manner scar ing  of the landscape 

would be minimized, 

Some permafrost   degradat ion is unavoidable and it is expected 
t h a t  mall thermokarst ponds will form i n  places associated 
w i t h  the thawing of ice wedges. Since  ponds  and m a l l  lakes 
are very numerous i n  the region, It Is assumed that thaw ponds 

r e s u l t i n g  from p i t  development will be  environmentally 
acceptable.  Degradation w i l l  eventua l ly  cease and the 

dis turbed  area will cont inue to improve ( e s t h e t i c a l l y )  as 

vegeta t ion  becomes better es tab l i shed   wi th '  time. 

We est imate  that about 187,000 m3 of granular  material could 
be obtained from Deposit 181, s p e c i f i c a l l y  from the deposits 

indica ted  on Figure 6. Simi la r ly  Deposits 183 and 184 could 
provide about 70,000 m3 and 200,000 m3 respec t ive ly  (See 

Figure 6 ) .  

The development of these  deposits would i d e a l l y  be s t r i c t l y  
con t ro l l ed  ouch that: 

(i) a reclamation  plan would be prepared prior to any 

issuing of permits for development. 

- 19  - 
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(ii) permits would be issued only for one, or a few, specific 

deposit6 each  season and the deposits would be clearly 
staked . 

(iii)  inspections  would be carried out periodically, to ensure 
that  only  permitted deposits were  being worked that 
they were being  fully  worked-out, and that they were 
being  regraded  for re-vegetation. 

(iv)  Once  re-vegetated,  they  would  be  monitored and assessed 

for possible  remedial measures. 

There need  not be and should  not be any  reason to leave any 

granular  source as a bare gravel surface  following 

development.  Reclamation of gravel  pads in  the  Tuktoyaktuk 

region has  been  successfully  achieved in the past by 

environmental personnel in our company. 

RECOMMENDATIONS FOR PHASE III 

In light of results from the Phase II field reconnaissance we 
consider that additional exploration work is  warranted. 
However  our  recommendations for the Phase III detailed  field 
program are somewhat  different from the approach in  our 
proposal of May, 1986. 

The following deposits are recommended  for  detailed 
exploration: 

(i) Deposits 181, 183 and 184: Due to their close proximity 
to Tuktoyaktuk  and comprising of embankment quality 
material,  these deposits warrant additional exploration 

20 
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to prove out the quantity and quality. However, it is 
only worthwhile studying  these deposits further, 
provided the Government and the Hamlet of Tuktoyaktuk 
are in agreement  with  developing small deposits in these 
areas. We have  presented  a development/reclamation 

approach to exploiting  these deposits (Section 4.0), 

which could be adopted to mit igate   the  environmental 

impact  and  community  concerns. 

(ii) Deposit 155: The 155 (north)  area of this deposit 

appears to have the potential to supply  a significant 
volume of good quality  granular  material (i.e. base 
and/or surf ace course) . In addition, there is 
apparently a large  volume of fair  quality (potential 
embankment)  granular  material  available from the 

surrounding deposits. 

We consider that 155 (north) certainly warrants detailed 
exploration, as a  potential  substitute for YaYa Lakes 

type material. Also, that certain of the  surrounding 
deposits could be further explored and proved out as 
potential  sources of embankment material. It is 
possible that all of the community  requirement for 
embankment fill,  base  and surface course material may be 
available from Deposit 155. 

DETAILED FIELD PROGRAM 

We propose  that two separate  field programs (approaches) be 

undertaken. A test  pitting program in Deposits 181, 183 and 
184 and a drilling program in Deposit 155. Both programs will 
remain  within the Phase Iff budget. 

21 
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5.1.1 Deposits  181, 183 end 184 

Due to the relatively t h i n  distribution of suitable granular 

materials in these  deposits, a drilling program is considered 
inappropriate (i.e not cost effective). The use of a dozer 

could  provide  much more detailed and useful information, at 
less cost. Therefore, we propose tha t  the  initial  part of the 
field  program be based out of Tuktoyaktuk (i .e.  no mobile camp 
costs) and that  about 30-40 test p i t s  be excavated, logged and 

sampled in the  deposits  indicated in Figure 6. 

We propose to  employ a DE Cat with ripper to push out small 
pi t s .  We estimate the work can be completed in about 6-7 days 
(single shift) at a daily cost  of about $3,000 for all men, 
equipment, accomodations etc. Hence  this  phase of the 

detailed field program  will  use  about $20,000-$25,000 of the 
field budget. 

5.1.2 Deposit 155 

It is proposed  to  conduct a d r i l l i n g  program, in the manner 
outlined in our proposal, to prove  out the potentially good 

quality  material in the 155 (north) area. In addition, it is 

proposed to drill  some of the  surrounding  deposits, to obtain 

more information on material  quality and  volumes. 

We estimate  that about 8 days of drilling time w i l l  be 

available in the remaining  budget. Hence about 25-35 

boreholes  could be drilled in Deposit 155. We have  allowed 

for  about 15 boreholes to be drilled in the 155 (north) area. 

22 
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The remaining  boreholes will be located in the deposits 

indicated  in Figure 7. 

Should it  be decided that Deposits 181, 183 and 184  are not 
acceptable for additional  investigation,  then more emphasis 
w i l l  be placed on Deposit 155. More effort will be put into 
proving out a larger volume of embankment  quality material. 

CONCLUSION 

This study has identified three new deposits 181, 183 (169) 
and 184 in the area  south-southeast of Tuktoyaktuk. In 
addition,  new deposits have  been  identified in the area of 
Deposit 1558 and  the  extent of Deposit 163 has  been increased. 

Deposits 181, 183 and 184 occur between 8 and 22 km from 
Tuktoyaktuk and contain numerous small and thin deposits of 
poor to good quality  granular  material. One area of Deposit 
155 may contain a significant  volume  of good quality  granular 

material,  however, the remaining deposits appear to comprise 
only poor to fair  quality  material.  Deposit 163  contains a 

very large  volume of only fair ( and often poor) quality 
granular  material, and is not eonsidered for detailed 

investigation. 

23 
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It is recommended that Deposits 181, 183, 184 and 155 be 
investigated in detai l  during Phase 111, as potential sources 
of community supply. 

5 /38 
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EXPLANATION OF TERMS AND SYMBOLS 
The terms and  symbols used on  the borehole logs to summarize the  results 

of field  investigation  and subsequent laboratory  testing are described in the 
following pages. 

It  should be noted  that materials, boundaries, and  conditions have been 
established only at the  borehole  locations,  and are not necessarily 
representative of subsurface  conditions elsewhere across the site. 

TEST DATA 

Data obtained  from  laboratory  and  field  testing are shown  on  the grid at the 
appropriate  depth interval. 

The  natural  moisture  (water)  content  of  the  soil  at  the  time  of drilling  is 
plotted against depth, together  with  the  plastic  and liquid  limits where 
determined. 

Abbreviations, graphic symbols, and relevant test method  designations are 
as follows: 

natural  moisture  content (ASTM D 2216) 

wp plastic limit (ASTM D 424) 

A wL liquid  limit (ASTM D 423) 

NP non plastic  soil 

seepage 

V observed water level 

Other  abbreviations  and  symbols are as shown on  the  borehole  log sheet. 

DEPTH 

The  depth  of borehole below  existing  ground surface  is shown. 
Corresponding elevations sometimes are shown with respect to the  datum 
given. 

SOIL CLASSIFICATION AND DESCRIPTION 
Soils are classified  and  described  according to their  engineering  properties 

and behaviour. 
The  soil  of each stratum  is  described  using  the Unified  Soil Classification 

System1 modified  slightly so that  an  inorganic  clay  of  "medium  plasticity"  is 
recognized. 

The use of  modifying adjectives may be employed to define  the  actual  or 
estimated  percentage range by weight  of  minor  components.  This issimilar  to 
a system developed by D,M. Burmister.* 

The  soil  classification system is  shown in greater  detail on page 3. 

1. "Unified Soil Classification System".  Technical  Memorandum 3-357 prepared for Office  Chief of Engineering. by Water. 
way8 Experiment  Station, Vicksburg Mississippi.  Corps. of Engineers U.S. Army.  VoI. 1, March 19_3 

2. American  Society  for  Testing  and Materials Procedures  for  Testing  Soils, “Suggested” Methods of Testing  for identification 
of Soils". 4th  Ed:  pp 221-233. Dec 1984. 
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SOIL SAMPLES 

CONDITION  This column graphically indicates  the depth and condition of the sample: 

undisturbed disturbed not  recovered 

A auger  sample 
B block sample 
C rock core,  or  frozen soil core 

drive  sample 
P Pitcher  tube  sample 
U tube  sample  (usually thin-walled) 
W wash or air return sample 

other (see report text) 

TYPE The type of sample is indicated in this column as follows: 

oted this column refers PENETRATION  RESISTANCE - Unless  otherwise nc to the number of 
blows (N) of a 140 pound (63.5 kg) hammer freely dropping 30inches  (0.76m) required to drive I 2 
inch (50.8mm) 0.D.open-endsampler0.5feet (0.15m)to 1.5feet (0.45m)Intothesoil,oruntil 100 
blows have  been applied, in which case, the penetration is stated. This is the standard penetration 
test  referred to in ASTM D 1586. 

OTHER TESTS 

In this column are tabulated  results of other laboratory tests as indicated by the following 
symbols: 

'C 
Fines 

OR 
k 

'MA 
PP 

"9 
9U 

"SB 
so, 

'ST 
TV 
vs 
Ef 
Y 
Yd 
P 
pd 

Consolidation test 
Percentage  by  weight  smaller  than #200 sieve 
Relative  density (formerly specific gravity) 
Permeability coefficient 
Mechanical grain size  analysis  and  hydrometer  test (if appropriate) 
Pocket  penetrometer strength 
Triaxial compression  test 
Unconfined compressive strength 
Shearbox  test 
Concentration of water-soluble  sulphate 
Swelling  test 
Torvane  shear strength 
Vane  shear strength (undisturbed-remolded) 
Unit strain at failure 
Unit weight  of soil or rock 
Dry unit weight  of soil or rock 
Density of soil or rock 
Dry density of soil or rock 

The  results of these  tests  usually  are reported separately. 
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SOIL CLASSIFICATION SYSTEM (MODIFIED U.S.C.) 

MAJOR DIVISION 

FIBROUS  TEXTURE 

WELL-GRADED  GRAVELS  GRAVEL-SAND 
MIXTURES,  FINES 

CLEAN  GRAVELS . A  
A'. c . . *+'. : 4 9 POORLY-GRADED  GRAVELS,  AND NOT  MEETINQ  ALL 

* ' ' SAND MIXTURES, C 5% FINES &. .r: I :*: ABOVE  REQUIREMENTS 
. .  

DIRTY  GRAVELS 

CLEAN  SANDS .. . . . * '  . :; . .... I SP If:::. ;!,{<I RED I POORLY-QRADED  SANDS, OR QRAVELLY I NOT  MEETINQ  ALL 
SAND& C 5% FINES  ABOVE  REQUIREMENTS 

DIRTY  SANDS 

SILTS 
BELOW "A" LINE  ON 
PLASTICITY  CHART; 
NEQLIOIBLE  ORQANIC 

CLAYS 

ORGANIC  SILTS OROANIC CLAW 

1. All alw. 1lz.1 mentloned  on thlr chart aro U.S. Slmdnrd. ASTM El?. 

2. Boundnry clrolfkatlonr p w r l n g  ch8mtodoth of two proupl am olrm 
cornblmd group mymbolm og OW-QC Ir I wdl-gmdod gnwl-wbd rnllrtun rlth 
cl8y blnder klween 5% m d  12%. 

3. Sol1 fractions and  llmltlng toxtural boundrrlrm 8ro In accordance wlth tho Unl- 
1W Sol1 CIarrlflsollon Syltrm, oxcepl that an Inorg8nle cloy 01 modlurn plar- 
llclly $1) 11 recognlred. 

4. tho l d l o v r l n o  .dl.oclm nuy ba rmployod to d.(lm pomanbw mol. by 
wolght of mlnor comwnentr: 

8nd 50"% 
oomc 36 - 21% 
llnlr 20 - 11% 
tncc 10- 1% 

SILTY  SANDS, SAND-SILT  MIXTURES 
ATTERBERO LIMITS 
BELOW "A" LINE OR > 12% FINES 

CLAYEY  SANDS,  SAND-CLAY  MIXTURES 
ATTERBERO LIMITS 
ABOVE "A" LINE OR 

Ia > 7 > 12%  FINES 

INORGANIC  SILTS AN0 VERY FINE SANDS, 
ROCK FLOUR, SILTY  SANDS  OF  SLlOHf I 
PLASTICITY I 
INORGANIC IILTS. YICACEOUS OR 

SOILS 
'INORGANIC CLAYS OF LOW PLASTICITY, 
CPRAVELLY.  SANDY. OR BILTY CLAYS. LEAN WL C 
CLAYS 

' 
1 SILTY  CLAYS I INORGANIC  CLAYS OF MEDIUM  PLASTICITY wL 5o 

BELOW 

INORGANIC  CLAYS OF HlQH PLASTICITY, wL, 6o 
FAT CLAYS I I 
OF LOW  PLASTICITY 

ORGANIC  CLAYS  OF HIGH PLASTICITY WL > 50 

I PUSTICITY CHART 

rtnnplh lnemaro 
phot~c~ty Index when 

0 1 0 2 0 S 0 4 0 W 6 0 7 0 u ) 9 0  



1 

source General Hinfrmrm Technical 
Qualitv Description Identification 

Description of Material Paraeters 

(1) Excellent Well graded sands 
“md gravel suitable 
for use as aggregates 
with a minim- of 
P==SSing 

Petrographic I9-r - 160 max. 
U s  Angles Abrasion 
Loss - 35% mx. soundness 
Loas (Magnesim sulphate) - 12% max. and meeting 
other requirements of 
csn A23.1 - 1973 

Portland Ceaent 
mncrete, Asphaltic 
Concrete, Masonry 
sand, Concrete 
Block, Surface 
Treatment and 
Roofing Aggregate. 

Graded sands and 
gravels w i t h  varying 
quantities of silt. 

Poorly graded sands and 
gravels with or withsut 
substantial silt content 

NOTE : Clorsif ical ion Qavolopad .by O l A N D .  

Petrographic Number - 200 max. 
Los Angeles Abrasion 
MSS - 601 llcl~. 
Pines greater than 101 
passing the 200 sieve Can be 
removed with ainiarn of 
processing 

Granular baae and 
subbase. Winter 
sand badtfill for 
trenches and slabs. 
Pads for structures. 

Mil General non- 
atructural fill. 

”“ CLASSIFICATION OF GRANULAR MATERIALS 
m r u n e - r m r c - r r m c a  



ORGANIC IMPURITITES 
Fine Aggregate 

Organic Color Number Interpretation 

1 to 1+ Sand suitable for use in high 

g rade concre te. 

2 to 2+ 

3 to 3* 

4 to 5+ 

.. .. 

Sand which may be used in 
unimportant concrete work. 

Sand which should not be used in 
concrete without processing. 

Sand with high organic content 
that should not be used in 

concrete. 
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L 

SURFACE ELEVATION Not determined 

- PEAT,  organic  material, black, 
roots,  dry 

h BOREHOLE LOG 
! LONSULllNt tNCilNtERlNG L PQOrtSSlONAL SERVICES PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

TUKTOYAKTUK, N. W.T. 

'no~~~o.TPl81-1 
I 

I DRILL WPE 

Hand 
Excavation 

OTHER f E W 8  

< - 
- 
- 
- 

? , ? ( F l n t r .  C 1 )  
I 

G R A V E L ( f m c )  and SAND (frnc), t rac '  
silt, compact, brown,  occasional 
cobbles and boulders, root 
fibres t o  C.6 rn, d r y  

L-becoming damp 

End o f  T e s t  P i t  a t  1 rn 
t.!o pernafrost encountered 

14096 
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m 

0.5 

1.0 

1.5 

2.0 

BOREHOLE LOG 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

TUKTOYAKTUK, N. W.T. I 

SOIL OESCRlPflON 

B A t u y  

- PEAT, organic material,  black, 
roots,  dry. 

S I L T ,  trace of clay, frozen w i t h  
ice  veins and f i n e  ice  lenses ,  
I O W  to non-plastic, brown, 
Cpermafrost 1. 

- 

(ML 1 I 
End o f  Test  P i t  a t  0.40 m 

614096 
Dl1 . SAMPLl 



bonded, no v i s i b l e  i c e ,  
(permafrost 1 

End o f  Test P i t  a t  1 . 3  m. 

514096 
011 L W P L I  

L Plote E7 



14096 

I 

4 P E A T .  ornanic m a t e r i a l  , brown. 

little g r a v e l ,  
1 t , compact t o  loose 
- l aye r s  o f  g r a v e l  , 

t o  brown, occasion- 
and boulders, d r y  

End o f  T e s t  P i t  a t  0.95 m 

II 
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BOREHOLE LOG 
HARDV ASSOCUTLS Il@781 W. . 

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
CONSULTING ENGINEERING i PROcESSlONU SERVICES 

TUKTOYAKTUK, N. W.T. 

.- I 

8 O I L  DESCRIPTION 
, -  

D A W  

UJRFACE~LLIVA~~ON Not delsrminrd 
PEAT. o r a n n i c  vaterial. roots. 

I 

SAND (fmc 1, some grave 1 
t r a c e  o f  s i  1 t , compact, 
" 

1 s t r a t i f i e d ,  I a y e r s / I e n s e s  of  
I sand, v e r y  g r a v e l  l y  sands  and , sandy  gravel  , rus t -b rown  to 
i brown, some r o o t  f i b r e s ,  d r y  
I (SP) 
L-damp 

I 

- +ecominq damp t o  wet 

- -froten sand w i t h  some g r a v e l  , 
I (permafrost) I 

End of  T e s t  P i t  at 1 . 2  m 

Gl4 IOLEllOTPle,1-5 
DRlU W E  

Hand 
Excavation 

OTHER TESTS 



I 
SURFACEELIEV*TION Not determined 

PEAT, o r g a n i c  materis:,  roots, . -  

BOREHOLE LOG 

TUKTOYAKTUK , N. W. T. 

HARDY AISSOCIATES Clste) -+ 

CONSULTING ENGlNEERlNG 4 PROFESSIONAI SEWICES COMMUNITY GRANULAR  MANAGEMENT  PLAN 

u 

HouNo*TP 18 1 -6  
E DAlUWPt 

Hond 
Excavation 

OTHER TESTS 

- 
- 
- 
M 

- 
- 
_I 

111 

- 
- 

MA(P1ate C 6 )  - 
I 

- 

I 

- 

- 

I 

I 

Plate B6 

\ b rown,   d ry  

I 
SAtJD(frnc) some grave 1 , s i  1 ty , 
compact, brown, octas  I ona l  
cobb les ,  many r o o t   f i b r e s ,  d r y  

I t o  damp 
( S P )  

GRAVEL(frnc) and SAND ( f n c )  , t r a c l  
t o  no s i  I t ,  compact, no 
s t r a t i f i c a t i o n , ' b r o \ . r n  t o  g r e y -  
brown, rootlets, o c c a s i o n a l  
cobbles and boulders ,  damp 
( S P )  

- - f r o z e n  g r a  P I  and sand, 
1 (pe rmaf r05t  Y 

End o f  T e s t  P i t  a t  1.0 m 

114096 
lOlL SAMPL 



IURFACE ELLVATION Not determined 
PEAT,  o r g a n i c   m a t e r i a l  and 
o r g a n i c  soi 1 ,  pea ty ,  some c l a y  
and s i  1 t , dark  brown, moist 

- 

CLAY ( T I L L )  w r y  sandy (fine), 
s i l t y ,  some ? r z v e l ,  brown, mois; 
- 
(CL) / - S A W ,  f i n e  ?rained, t race  t o  
sornc 5 i 1 t * lclose t o  compact, 
g r e y  t r o w .  nccas innrs l   g ravc l  
(fn! , w r l  i rounded ,  moist 
(SP) 

- becoming w e t ,  f r e e  water 

" f r o z e n   f i n e  sand, i ce  bonded , 
no v i s i b l e   i c e ,  (permafrost )  

End o f  Test  P i t  at  0.9 m 

;I4096 
OIL S A M P L I  

lwNo.TPl8  1 -7 
DRILL TTPE 

Hand 
Excovotion 



I BOREHOLE LOG 

TUKTOYAKTUK, N.W.T. 

HARDV ASSOCIATES (1-I W. V 

CONSULTING  ENGINEERING L PROFESSIONAL SERVICES 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

I I 

4 
m - 

0. e 

1.0 

1.5 

2.0 

II ! 

SOIL DESCRIPTION 

O A W  

lURFACEEl€VATlON Not determined 

- PEAT a n d   o r g a n i c   s o i l ,   s i l t y /  
c l a y e y ,  d a r k  brown,   mois t  

SAND (fm) , some gravel  , trace 
of  s i  1 t , compact ,   rusty   brown t c  
brown, root f i b r e s   i n   u p p e r  
0.30 m. damp t o  m o i s t  
( S P )  

- 

,--frozen  sand (fn) . a r e v  

S A N D ( f m ) ,  no f i n e s ,   f r o z e n ,   i c e  
m e d ,  no v i s i b l e   i c e ,   g r e y  
( p e r m a f r o s t )  (sP) 1 

End of  Test  P i t  a t  1.0 m 

HOLLNO.TP~~~-11 

I Hand 
Exeavotion 

OTHER T t V S  

- 
- 
I - 
- 
- 
I 

MA(Plate C8) 
- 

I 

_I 

i 



H 

I 

SOIL DESCRIPTION 

WRfACt LEVATION Not determined 
PEAT, organic  m a t e r i a l .  brown. 

4 

BOREHOLE LOG 

TUKTOYAKTUK, N. W.T. 

HARDV ASSOCIATES (lo;r%) UD. PROJECT COMMUNITY GRANULAR  MANAGEMENT PLAN 
CONSULTING ENGINEERING 4 RKHESSIONAl SERVICES 

H O U N O . T P ~ ~ ~ - 1 :  

Hond 
Excovotion 

OTHER TESTS 

- - 
- 
.1 

- - 
MA(Platc C l O l  

- 
- 
I 

- 

I* 

- 

I 

- 

- 

SAND (fn), trace o f  gravel and s i  1 1  
loose to compact, s t  r a t  i f i e d  , 
- 
t h i n  layers  o f  gravel i n  sand, 
r u s t y  brown ro brown, root 
f i b r e s  i n  top 0 . 4 0  m ,  danp t o  
moist 
(SP) 

"froten sand(fr;), i ce bonded, 
no v i s i b l e  i c e ,  a r e y  (permafros i 

End of T e s t  P i t  a t  0.e5  rn 

lOlL SAMPL 



O.! 

1.c 

1.5 

2.0 

w 
U J R p A C L W m O W  Not determined 

PEAT o r g a n i c   m a t e r i a l   a n d  

O R C A t J I C  SOIL ,  s i l t y   c l a y ,  s o f t  
dark  brown, moi5t  t o  wet 

I ~ I C  s o i l  
I 

-. 

- SAND (frnc) and G R A V E L  (frnc) , 
t race  t o  no s i  I t ,  loose t o  
compact, s t r a t i f i c r l   t h i n   l a y e r !  
o f  g r a v c l   i n   s a n d   a n d   g r a v e l ,  
d a r k  brown t o  g r e y  brown, 
occas iona l   cobhlPs /bou ldcrs ,  
moist 
( S P )  

" f rozen s a n d ( f r - . ) ,  l i t t l e  g r a v e l !  

I ice-bonded, no v j s i b l e  i c e ,  
n r- (nr rrla t rn-. t 

Fnd o f  Test P i t  a t  0 .70 m 

GI4096 



- 

BOREHOLE LOG 

TUKTOYAKTUK, N.W.T. 

HARDV ASSOCUTES (1978) W, " I 

PROJECT COMMUNITY  GRANULAR MANAWMENT PLAN 
CONSULTING  ENGINEERING 1 PROCESSKWL SERVICES 

m - 

0.5 

I .o 

1.5 

2.0 

- 

SAtICl (frn) , t race  o f  s i  1 t and 
=e 1 , we1 1 rounded, loose,  
r u s t y  brown t o  brown, damp t o  

... :!!I (SP) 

... .*.'. 
::::: ... .:.:. ... 
.... 

... ... ..* 

CJ rave 1 
sand (fn) w i t h  some 

(frn) , ice-bonded(pe 

End o f  Test  P i t  a t  1 . 1 0  rn 

I I 



SOIL DESCRlmlON 

~ V R C A ~ E  FsIEvA'TIm Not determined 
PEAT,  fibrous, root-fibres, 
d a r k  brown,  dry to damp 
- 
ORAVEL( f rnc )  with  silty C L A Y  
'(TILL), sandy,  dense, l o w  
plastic  matrix, dark grey ,  some 
cobbles and boulders,  moist 
( G M - C C )  

--frozen gravel  w i t h  clay(till), 
visible i ce  veins  and  crystals, 
(permafrost ) 

End of Test  Pit at 0.eO rn 

-k BOIL SAMPL 



BOREHOLE LOG 
HARDY AssoclATEs (lex#, UD. I 

CONSULTING ENGINEERING I RIOFESSIONAL SERVICES 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

TUKTOYAKTUK, N. W.T. 

WATER CONTENT 

- *  DEPTH I 

d l  SOIL DESCRIPTION 

7 I brown, moist 

SAN@ (frrc)wi t h  some gravel (fmc) , 
=e of s i 1  t ,  loose t o  compact 

r L 

;I4096 
Dl1 . SAMPLI 



I 
"- 

SOIL DESCRIPTION 

DATUM I 
- PEAT and organic  soi  1 , dark 
brown, moist 

F SAN@(fm), some gravel  , t r ace  
T C i  1 t , loose, rusty  brown, IX 
root f i b r e s ,  moist 

I ( S P )  
I II 

GRAVEL(fmc) and SAND(frnc), 
t r ace  of si 1 t , compact, g r e y -  
brown, occasional cobbles and 
boulders, moist 
( S ? )  

End o f  Test P i t  a t  1.20  m 
No perrnaf rost  encountered 

,- 

. SAMPLE 



m - 

0.5 

1.0 

1.5 

2.0 

WIL DESCRIPTION 

IATUY 

wwcc wmow Not determined 

PEAT and organic soil, sandy, 
brown, damp 

SAND (fmc) , some gravel , G I  1 
rounded,  trace to no s i  1 t , 
compact,  grey-brown,  occas ional 
cobbles, root fibres, damp to 
mi st 
( S P )  

". - SAND (fmc) with 1 ittle gravel, 
trace of si  1 t , loose to compact, 
brown,  damp to moist 
( 9 )  

- -  frozen sand ( f m )  ice bonded, 
no visible ice crystals 
(permafrost 1 .  

End o f  lest  P i t  at 0.90 m. 

GI4096 
3IL WPU 



I 

BOREHOLE LOG 
HARDV AsSOClAtrs (19783 W. 

m 

CONSULTING CNGlNfERlNG h R K H L W O N U  SERVICES PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
TUKTOYAKTUK. N. W.T. 

1 ' WATERCONTENT I 

S I L T ( T I L L ) ,  clayey, sandy, firm, 
low p l a s t i c ,  dark g r e y ,  gravel 
and occasional  cobbles/boulders, 
moist to wet 

-frozen silt till, some t h i n  ice 
ve i ns (permafrost 1 

I '  I 

I 

End of Test  P i t  at 0.55 m 

I 

w nOUWO.TP181-1 

Excavation 

OTHER TECTS 



BOREHOLE LOG I 

TUKTOYAKTUK, N.W.T. 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

I W I L  DEICRImON 

u m f ~ c r  em” Not determined 
PEAT and organic s o i l ,  fibrous 
brown,  moist 

SAND (fmc), some gravel ( f m c ) ,  
trace o f  s i  1 t , compact,  brown, 
occasional  cobbles, root f i b r e s ,  
moist 
( S P )  

I 
“ 

m - 

0.5 

1.0 

1.5 

2.0 

- SAND ( f m )  , no fines, loose, browq 
to grey-brown, occasional gravel, 
moist to wet 
(SP) 

- - f roten sand,  ice-bonded , no 
v i s i b l e  ice,  grey-brown 
(pe rma f ros t ) 

End of Test  Pit at 0.90 m 



- 

BOREHOLE LOG 
HARDV ASSOCCATLS (lS7B) IJD. 
CONSULTING ENGINEERING i pRoFES54ONU BERnCES 

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
TUKTOYAKTUK, N. W.T. 

il;"-- Not determined , PEAT and o r g a n i c   s o i l ,  brown, 
)A damp 
3' 

SAND (fmc) , Some gravel  (fmc) 
o f  s i l t ,  compact, brown, 

f i b r e s ,  occasional cobbles, 
moist .  

sF,i.iD (frn) t r a c e  t o  no s i  1 t , 
trace o f  gravel  (frnc), loose,  
brown t o  grey  brown,  moist 
(SP) 

- 

-- frozen sand (fm),  ice-bonded, 
no v is ib le   i ce ,   (permaf rost )  

End of Test  P i t  a t  1.10 m 

1 

GI4096 
DIL SAMPLE - DNLLrrpL 

Hand 
Excavation 

Plot8 bB18 



- 

BOREHOLE LOG 
NARDV ASSOClATLs (W78) W. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
CONSULTING ENGINEERING 4 SERncLS 

TUKTOYAKTUK, N. W.T. 

m - 

0.5 

I .o 

1.5 

2.0 

HIRFACFEUEVA~ON Not determined 

a c t ,  rus ty  brown, 

SAND (fmc) with  some gravel, no 
f i n e s ,  loose to compact, grey- 

i ce  bonded, 

I ' no v i s i b l e  i c e ,  grey .  
(permafrost 1 .  

End of Test  P i t  a t  1.20 rn. 
I 

I 

14096 
>IL SAMPLE 
1 

OLENO.TPl83-C 

DlllLL WPE 

Hand 
Excavation 

OrClLR TESTS 



- 4 

BOREHOLE LOG 

TUKTOYAKTUK, N. W.T. 
i Clem) UD. L 

PROJECT COMMUNITY GRANULAR  MANAGEMENT PLAN 
:EssmhLwRncLs 

1. 
$OIL DESCRlPflON 

umf~ca O L Z ~ * ~ O W  Not determined - PEAT and  organic  soil, sandy,  
dark  brown,  moist 7 
GRAVEL (fmc) and SAND (frn), tract 
b f t  , compact,  rusty brown, 
occasional cobbles and  boulders, 
root fibres,  moist 
(SP)  

-. SAND ( fmc) and some gravel (fmc) 
trace of silt, compact, gravelly 
Iayers, brown, occasional cobble! 
and  boulders,  moist 
( S P )  

- - frozen  sand ( f m )  , ice bonded, 

1 (permafrost 1. I n o  visible i c e ,  grey, 

End of Test Pit at 1 . 2  m.  

514096 
311 



BOREHOLE LOG 

TUKTOYAKTUK, N. W.T. 
HARDY ~SOCLATES (-1 UD. PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
CONSULTlNG ENGINEERING i RIOFESSDNbl BERncE6 

W;ACE a ~ v ~ t ~ m  Not determined 

- PEAT a n d   o r g a n i c  soil, s a n d y ,  
dark-brown rnoi s t  I 

- - f r o t e n   s a n d ,  1 i t t l e  g r a v e l ,  
ice bonded, n o  v i s i b l e  ice ,  
grey-brown * (perrnaf r o s t )  . I 

End o f  Test P i t  at  0 .90 rn 

31L s 



I " 

PEAT and organic ,  so i l ,  sandy, 
brown, dry t o  damp. 

;:p; 
SAND ( fmc),  somk gravel, $1 t race of s i  1 t , loose, brown I root 

- SAND ( f m )  I some s i  1 t I loose, 
f a i n t   s t r a t i f i c a t i o n ,   r u s t y  browr 
t o  brown, occasional   gravel ,  
damp t o  moist 
( S P )  

i SAND (fmc) ,, some graver ,   t race oi 
~ s i l t ,  s a w  irregular s t r a t i f -  

icat  ion, brown t o  rusty  brown 
and grey, moist .  

- 

114096 

I BOREHOLE LOG I 

PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 
TUKTOYAKTUK, N. W.T. 

M U N O .  TP169-1 
I 

: RauTYpE 
Hand 

Excavotion 

OTHaRTem 

3 - - 
m 

- 
- 
- 
- - 
I 

H A ( P 1 a t e  C 1 9 )  
Pet rographi c- 

m 

I 

I 

I 

I 

I 

Plate 822 



M I L  DESCRIFIWN 

WFACE CUVATIOU Not determined . .  

PEAT and organic  soil, ~ 3 n d y ,  
brown, moist f 

GRAVEL (fmc) and SAND (fmc), 
t race  t o  no s i l t ,  compact, some 
i r tegual  r layering,  brown, 
occasional cobbles and boulders 
(near  surface) ,   root  f i b r e s  t o  
0.80 m, moist 
(GP)  

J - 

- SAND ( f m )  w i t h  some gravel (fmc) 
t race  t o  no s i l t ,  loose t o  
compact, brown, moist .  
(SP) 

- - frozen sand (fm) , ice bonded, 
no v i s i b l e  ice (permafrost)  I 

I 
End of Test Pit a t  1.20 m. 

lOLlrwO.TP169-2 
DruLLW?€ 

Hand 
Excavation 



.. . 

BOREHOLE LOG I 
I COMMUNITY GRANULAR MANAGEMENT PLAN 

TUKTOYAKTUK, N.W.T. I 

m F * c L  mmmm Not determined - 
PEAT and organic soil, s i l t y ,  

SAt!C ( f m )  , t r a c e  to no s i  1 t , 
trace o f  g r a v e l  ( f m )  , compact t o  
loose, brown, damp to m o i s t  
(SP)  

brown, damp r - 

- f r o z e n  sand (fn) , ice bonded, 
v i s i b l e  ice ,  grey  (permafrost) '4 

End of Test P i t  a t  0.90 rn 

i14096 
OIL SAMPLE 



I W  

BOREHOLE LOG 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

I TUKTOYAKTUK, N.W.T. I 
W I L  DESCRIPTION 

umc*cLuvAnoN Not determined 
SAND (fmc), w i t h  -some gravel  , ' 
m l e  t o  no s i 1  t ,  loose. brown 
many root f i b r e s ,  damp 
( S P )  

- SAt!D(frn) ,  no s i l t ,  uniform, 
loose,  brown,  occasional  gravel 
p a r t i c l e s ( f i n e  t o  medium), damp 
t o  m i s t  
(SP) L* r- 

-4 ro ten  sand(fm) grey ,  ice I 
bonded, no v i s i b l e  i c e  

rmaf r n c t )  

Ehd o f  Test P i t  a t  1 . 4 5  m 



! MNY 
! 
I UmfACELLfvAtKm Not determined 

I 

I 

PEAT, organic material, brown, s 
D (frnc) , some gravel ,I trace 
i 1 t , loose t o  compact, 

i f i e d  - thin gravel layers  
nd and g r a v e l ,  r u s t y  brown 
rk brown, root f i b r e s ,  dam1 

damp t o  moist 
(sp)  

:::: 

:::: 
:.:. .. 
:.:. I .. .. 

I - 
PLE 

i 
i h  



BOREHOLE LOG 
PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

I 

I TUKTOYAKTUK, N.W.T. I 

uw*# a ~ v ~ f ~ m  Not determined 
PEAT, o r g a n i c   s o i l ,   s i l t y ,   d a r k  
brown, mi s t  

SAND (fm) s i l t y  and clayey, w i t h  

- 
- " .  . . . 
some gravel  (fhc), firm; i O w  
p l a s t i c ,  brown, root fibres, 
mi s t  
(SM) 

SAND (fm) trace t o  no s i  1 t , t rac l  
G r a v e l  (frnc) , loose,  brown, 
mi s t  
(SP 1 

-. f r o z e n   s a n d  ( f m )  , i ce  bonded,  
no v i s i b l e   i c e ,   ( p e r m a f r o s t ) .  

End of Test P i t  a t  1.0 m. 



MANAGEMENT PLAN 
BslQWL SERVICES 

TUKTOYAKTUK, N, W.T. I 

m - 

0.5 

1.0 

1.5 

2.0 

H~~~A~LLLDI*TKIIJ Not determined 

- PEAT and .organic s o i l ,   s i l t y ,  
dark b r o w .  moist I 
- cAMn (fm), s i l t y ,  trace of  gravel  
loose t o  compact, 10; t o  non- 
p l a s t i c ,  some i r r e g u l a r   l a y e r i n g ,  
r u s t y  brown, damp t o  moist 
(SM) ' 

SAFD (fmc), some grave l ,   no  
f i n e s ,  loose, t h i n   g r a v e l   l a y e r s  
grey,  damp to moist 
(SP) 

- - f r o z e n  send ( f m ) ,  a l i t t l e  
g r a v e l ,  ice-bonded , no v i s i b l e  
i ce (pe rmaf OS t 1 . 
End o f  T e s t   P i t  a t  0.95 rn. 

1 



W I L  DESCRIPTION 

umF*cz IELLV*IKIW Not determined 
PEAT a n d   o r g i n  i c sol 1 , s-i 1 t y  , 
dark brown, m o i s t  I 
SAND (fmc) and GRAVEL (fmc), 
trace of s i  1 t , compact to dense, 
brown, occasional cobbles and 
boulders, occasional clay lumps, 
moist 
( G P - S P )  

- 

- - - froten s a n d  (frn) with  trace 
grave 1 ( f  ) - i 
v i s i b l e  i c e  

End o f  Test P i t  at  0.90 m 

3 14c 
OIL I 

BOREHOLE  LOG 
PROJECT COMMUNITY GRANULAR  MANAGEMENT PLAN 

TUKTOYAKTUK, N.W.T. 

I 

I 

I 

- - 
3 

I 

- - 
I 

I 

- 
I 

- 
I 

II 

I 

I 

J O L E N O . T P ~ ~ ~ - 6  
MILL TYPE 

Hand 
Excavation 

IA(P1ate C24) 
Pet rograph i c 

4ggregate  
T e s t s  

Plate 829 



ill L 

Z t  
I 

I 
;AND (fm) and some g r a v e l  (frnc), 
n y ,  compact, brown, occas ional 
:obbles, r o o t s  and r o o t   f i b r e s ,  
noi st 
( S P )  

IRFACEWAWN Not determined 8 
'EAT and organic soi 1 , dark browfa,, 

SAND 7 (frnc)  and GRAVEL (frnc), 
t r a c e  of  s i l t ,  compact, brown, 
noi s t  
( S P )  

- - f r o z e n   s a n d  ( f m )  some g r a v e l ,  
ice  bonded,  no v i s i b l e  ice  
( ~ e r m a f  rost 1. 

. 

End of  Test  P i t  a t  1.05 m. 

D96 



m - 

0.5 

1.0 

1.5 

2.0 

I 

i W*#ELWATION Not drterminsd 

and organic  soi 1 , dark brow 

(fmc), trace o f  s i l t ,  some 
1 (fmc), loose, some 

i r r e g u l a r  layering and lamination 
brown t o  grey brown, some root 

v ;  

:;1 fibres,  moist 
..: . *  ( s P ) 

I 

End o f  Test P i t  at  1.10 m 

- 
Kill f 19/05 



" 
organic  soi 1 ,  brown, damp 

S A N D ( f )  w i t h  little gravel, 
silty,  loose,  rusty  brown,  root 
f ibres ,  occasional  cobbles  and 
boulders, damp 

- SAND, f ine grained, SOM silt, 
non  plastic,  rusty  brown to 
brown,  occasional  gravel 
particles,  damp to m i s t  
(SP 1 

-frozen  fine  sand I ice bonded I 
(pe rrnaf rost 1 

End of Test Pit at 1.3 rn 



h - 

BOREHOLE LOG 

TUKTOYAKTUK. N. W.T. 

)3ARPL)V AssocutLs (tm7Is) m. 
CONSULTING ENGINEERING i WWESSIONU SERVICES COMMUNITY GRANULAR MANAGEMENT PLAN 

- 

80IL DESCRIPTION 

W F A e f t L t v A t l 0 ) i l  Not determined - PEAT, organic material and 
organic soi 1 , brown, damp I 
SAND ( f )  , w i t h  some gravel 
s i l t y ,   l o o s e  t o  compact, brown 

- SAND, f inc  grained , t race  of 
g r a v e l  ( fmc),  s i l t y ,  brown, 
moist 
(SM) 

SAND (fmc) , and GRAVEL (fmc) , :my, compact , brown, moi s t  
t o  wet 
( S P )  

_ _  frozen sand a n d  gravel , s i  1 t y  , 
i c e  bonded, no v i s i b l e  i c e ,  1 (permafrost 1 I 

End of Test  P i t  a t  0.35 m 

c 
w 
OIL st 

Hond 
Extovotion 

OTHER Ttms 

I 

MA(P1ate C26) 

MA (PI ate C27j 

r 



damp 

SAND (fmc),  s i l t y  c l a y e y ,  with 
trace gravel (frncj, we1 1 rounded 
f i rm/compact * low pl ast i c, rusty 
brown, r o o t  f i b r e s ,  n o i s ?  

SANDtfmc), some g r a v e l ,  well 
rounded,  trace to  no s i  1 t , 
compact, brown, moist 
( S P )  

I 
- 

(SM) 

- 

- f rozen sand, i ce  bonded 
(Dermafrost 1 

End of  lest P i t  a t  0.80 rn 



I 
SURF*CL "ION Not determined 

GRAVEL (fmc) and SAND (frnc) , 
siltv. compact, s t  r a t i f i e d  w i t h  
t h i n  gravei   layers ,  brown, some 
cobbles and b o u l d e r s ,   d r y  t o  
damp 
(GP)  

. -  

End o f  Test P i t  a t  1.2 m 
No permafrost  encountered 

Note: t e s t  p i t  excavated i n  an 
a r e a  which had been 
stripped/worked  the 
previous  winter  

)096 
AMPLE X U  W E  

Hond 
Excovotion 

OTHER TEmS 

\ (P1 ate  C29)  
e t rograph ic  

ggregate 
es t  5 



h 

BOREHOLE LOG 

TUKTOYAKTUK. N. W.T. 

IJLSRDV ASSOCUTLS ( r o t e )  UD. I 

UmSULllNG ENGINEERING 4 rnwewow SERVICES PROJECT COMMUNITY GRANULAR MANAGEMENT PLAN 

wlMAcL"'mu Not determined 
- SAND ( fm)  w i t h  some gravel ( fmc) , 
t race  of s f  l t  , loose t o  compact 
brown, occasional  cobbles, damp 
to moist 
(SP) 

-becoming moist t o  wet 

End o f  Test  P i t  a t  1.60 m 
Pe rma f ros t not encountered 

Note: t e s t  p i t  excavated i n  an 
area which had  been str ipped/  
worked the previous winter  

lr9096 
. S A M P L E  



I -  

" 
SILT w i t h   o r g a n i c s  (peat ,  
o r g a n i c   s i l t ) ,   s a n d y ,  some c l a y  
firm, low p l a s t i c ,   l i g h t   b r o w n ,  
occasional   $ravel  (frn). roots, 
moist (ML) 
SAND(fm), s i l t y .   t r a c e  of grave l  m) , we 1 1 rounded * loose t o  
compact, brown,  moist t o  wet 
( S M )  

A i 
-- frozen sand w i t h  t r a c e  gravel  * 

i c e  bonded ,  some v i s i b l e   i c e  
c rys ta ls   (permaf rost )  

I J  I 

End o f  Test  ? i t  a t  0.75 m 

r 

wz 
SIL I 



BOREHOLE LOG 

TUKTOYAKTUK I N. W.T. 

HARDV eSOCkATES (lQ7B) UO. 
CONSULTING ENGINEERING 1 WOFESSION*L SERVICES COMMUNITY GRANULAR MANAGEMENT PLAN 

WATER CONTENT I 
3 

$OIL DESCRIPTION 

PEAT, o rgan ic  materie l ,  roots.1 
F t o  damp 

I 

SAND (frn), trace o f  gravel ( fmc) 

loose, some l a y e r i n g ,   r u s t y  
brown t o  brown,  root f i b r e s ,  
mi s t  

rounded, t race t o  no s i  I t  , 

( S P )  

--frozen sand ( f m )  , ice bonded, -. 
(pe rmaf ros t ) 

End o f  Test  Dit a t  1 . 1 5  rn 

14096 
DIL BAMPLI 

WE NoTP 163 - 3 
DRILL TYPE 

Hand 
Excavation 

YA(P1ate C32) 



I 
I 

i 
i 

SOIL DESCRIPTION 

m F * a  ~ * n m  Not determined 
SAND (fm) w i t h  some gravel (fmc) , 

rounded, trace t o  no s i  1 t 
loose t o  compact, occasional 
cobbles, m o l  s t  
(SP) 

.-becoming wet 

- SILT, some f ine  sand, compact, 
non-plast ic ,  g r e y ,  wet 
(ML 1 ; r Y '  i. ' 

End o f  l e s t  P i t  a t  1.60 rn 
Permafrost  not encountered 

Note: t e s t  p i t  excavated i n  an 
area'which had been str ipped/  
worked the previous  winter 

14096 
311 , SAMPLE 

Hond 
Excavation 

OTHER TESTS 



. I  

APPENDIX "C" 

Laboratory Test Results 

Grain S ize  Curves 
Petrographic Analyses 

Aggregate Tests 



. -  

it i 

il 

I 
,I 

CLIENT: G NWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

I 

- .  ." . A1 
GRAIN SIZE CURVE DEPTH: 0 . 3  - 0.9  m 

TECHNICIAN: L.R.  DATE: 0 1 / 1 O/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

FINE 

US. STANDARD SIEVE SIZES 

REMARKS: 

. " 

NOTE: UNIFIED SOIL CLASSIFICATION SYSlEM 

SUMMARY 

D t o  = mm 

0 3 0  = mrn 

Dw = rnrn 

C" = mrn 

cc = rnm 

GRAVEL 59 % 

SAND 37 % 

SILT 4 %  
CLAY % 



GRAIN SIZE CURVE 

CLIENT: G NWT 
PROJECT NUMBER: CG14096 
LAB. NUMBER: 

fuktoyaktuk 
HOLE: TP181-7 SAMPLE: A2 
DEPTH: 0.5 - 1 . 2  m 

I TECHNICIAN: L . R .  DATE: 03/10/86 

QRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

COARSE 

I U.S. STANDARD SIEVE SIZES 

REMARKS: CP 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

. . " " . .. -. . 

SUMMARY 

I 

C" = mrn I CLAY 

cc = mm 

HTBS.Bz/OS 
P late  C2 



CLIENT: G NWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: fuktovaktuk 

"OLE: TP181-4 SAMPLE: A1 

TECHNICIAN: L , R . DATE: 01/10/86 

HARDV ASSOClATES (I-) W. 
CONSULTM E m i N E E R M  6 PROFES50Al  SERvleES 

GRAIN SIZE CURVE DEPTH: 0.2 - 0.7 m 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

COARSE 
i r . . . . 

U.S. STANDARD SIEVE SIZES 

GRAIN SIZE IN MILLIMETERS 

REMARKS: SP 

NOTE:  UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Dto = mm GRAVEL 19 oh 
I& = mm SAND 76 % 

Dm = mm SILT 5 
Cu = mm CLAV Sb 

cc = mm 



CLIENT: G NWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 

HOLE: TPI  8 1-4 SAMPLE: A2 

TECHNICIAN: L . R .  DATE: o2/10/86 

HAROV ASSOCIAlES d m 1  UD. 
M N S U L T f f i  ENGHEERMG L W E -  SERVICES 

GRAIN SIZE CURVE DEPTH: 0.7 - 0.9 m 

1 

GRAVEL  SIZES SAND SIZES 
COBBLES SILT CLAY 

U.S. STANDARD SIEVE SIZES I 

GRAIN SIZE IN MILLIMETERS 

ZP REMARKS: 
SUMMARY 

Dm = mm 

0, mm 

C" = rnm 

cc  = mm NOTE:  UNIFIED SOIL CLASSIFICATION SYSTkh 
- 

SAND 9s % 

SILT 4 % 

CLAY Oh 



HARDV ASSOCIATES (I-) UD. PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: t w t u k  

HOLE: TP181-5 SAMPLE: A1  

TECHNICIAN: L . R .  DATE: 0 1 / 10186 

CONSULTING ENGMEERWG 6 PROFE- SERvlCES 

GRAIN SIZE CURVE DEPTH: 0 . 3  - 1.0 m 

. .. 

a- 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

I 

I U.S. STANDARD SIEVE SIZES I 

REMARKS: qP 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Ow = mm GRAVEL 20 % 

Dm = mrn SAND 71 % 

Dm = rnm SILT 7 VD 

C" = rnm CLAY % 

c c  = mm 



CLIENT: G NW 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: f u k t o y a k t u k  

HOLE: TPt A I  - A  SAMPLE: a1 

GRAIN SIZE CURVE 
.. .". " 

DEPTH: 0.4 - 1.0 m 
, l  I 

" 

TECHNICIAN: I R DATE: n 1 11 n I R A  
. .  

GRAVEL SIZES SAND SIXES 
COBBLES SILT CLAY 

FINE 

US. STANDARD SIEVE SIZES 

REMARKS: SP 
SUMMARY 

Dm = mm GRAVEL 42 
D, = mm SAND 52 % 

DM = mm 

c c  = mrn 

CLAY % Cu = mm 

SILT 6 o/o 

NOTE. UNIFIED SOIL CLASSIFICATION SYSTkhn 

" " " . .. " . . . . .- 

1 I' NOTICE Hardy Aaaoc~ates (19781 Ltd. has not IntOfDr~tOd or analyneo the 1081 nsults reported 8bove. Use of them rwults la thefelofe aubieet to the tollowlng terms and conultlons' 
(1; Any oral presmtatlon made or oplnlon glven by Hardy Amocmtes (1978) Ltd. or m y  01 it8 oflicera. agmls, newanta or employaaa with reapec: to the ~ntf3tprOtatrOn Of then8 test reSU115 

in or wa5 glwp w~thout nsponalblllty for tho  lGCUr8Gy of m y  nuch preuntntlons or oplnlon8. rqardlrra 01 whetnor ruth rmprowntatlona or oplnionr wero nepligently formed or grven. 
(2) Tho llsbillty 01 Hardy AISOCI I IW~ l1978I Ltd. for  the u w  01 these test m u I I a  shall in eny and 111  event8 be IlrnitW to t k .  I n s  recmvoa by il for providing the l w d  toll refiultn. 

HT5g2/09 Plate C6 



1 CLIENT: GNWT 

HOLE: 

DEPTH: 0.4 - 0 . 6  rn 
TECHNICIAN: L . R .  DATE: 03/10/86 

" 

TP181-7 SAMPLE: A1 
GRAIN SIZE CURVE 

I 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

US,  STANDARD SIEVE SIZES 

GRAIN SIZE IN MILLIMETERS 

REMARKS SP 

NOTE:  UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Dm mm 

03" = rnm 

DM = mm 

C" = rnrn 

c c  = mm 

GRAVEL 3 % 

SAND 93 
SILT 4 
CLAY Qo 

(1, Any oral  DroHntltiOn m8dO or oplnion grvm by Haroy Asaoc18tis (1978) Ltd. w m y  01 Ita ofticors. 8grntr.  ww8nts or lmDloyns with niprc: to tho interprilatlon of these lest results 

(2) Tne lralllllty Of Hardy Aasoctates (1978) Ltd. for the u H  of thmso loa1 ro lu l t~  shall In any an8 111  M n l 8  b8 lirnltod to the fm r.crtv.d by it for providing the sal0 test fesu118. 
ta or w8s glvw wrtbut  rmwnribllity for the 8ccut8ey of m y  wch prowntatrons or Oprntonn. regp.rulesa of whethor such  repreaentrtrons or oplnlona wore negligently formed or grven. 

WT85d2/09 Plate C7 
-. - - -. - . - . 



CLIENT: G NWT 
- 

HARDV ASSOCIATES Oo;rc11 UD. PROJECT NUMBER: CI: 14ns6 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 
CONSULTNYC ENGhlEERrJG L PRWESSIONAL SERvleES 

GRAIN SIZE CURVE 
HOLE: f p ]  81 - 1  ] SAMPLE: A 1  
DEPTH: 0.3 - 0.9 m 
TECHNICIAN: L . R .  DATE: 15/10/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

FINE 

I U.S. STANDARD SIEVE SIZES I 

GRAIN SIZE IN MILLIMETERS 

.. 
SP 

SUMMARY 
REMARKS 

I 

D, = mm SILT 4 010 

C” = mm CLAY YO 

c c  = mrn NOTE: UNIFIED SOIL CLASSIFICATION SYSTthn 



I CLIENT: G NWT 

HAROV ASSOCIATES ciswet) m. PROJECT  NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: Tuktoyaktuk 
CONSULTM ENGINEERM 4 PROFESSIONAL SERneES 

HOLE: ~ ~ 1 8 1 - 1 1  SAMPLE: A2 
GRAIN SIZE CURVE DEPTH: 0.9 - 1.0 m 

TECHNICIAN: L . R .  DATE: 0311 0186 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

US. STANDARD  SIEVE SIZES 

160 1 :o 0:r 

GRAIN SIZE IN MILLIMETERS 

REMARKS: C P  

NOTE: UNIFIED SOIL CLASSIFICATION SVSTkhn 

.dl 

SUMMARY 

Dl0 = mm GRAVEL % 

Dm = mm SAND 98 

Dw = mm SILT 2 Yo 

Cu = mm CLAY %l 

cc = rnm 

IOflCC: Hardy Aaaociates H8781 Ltd. has not intorprotw or Inaly8ed tne test rosul~s reported rbove. Use of ~ ~ O S O  results 18 tneretoro subject to the following terms end condltlons: 
1; Anv oral orawniatron made or ooinim alwn bv nardv AUKICI~I~S (197.91 Ltd. or anv 01 its officers. wonts. semants or employees with re6peet to tne interpretation of tnese tost results 



i 

I 
I 
I 

- - 

- - 

;I - 
' (1; Any oral prewntatron made or oplnron plum by Hudy Assoc~ntos 11978) Ltd. or m y  el its oflieora. agents. 88wlnts or employees with respec: to the InterPretatlon of these test relults 

NOTICE Hardy Assoc1ate6 11876) Ltd, has not  IntOrprOtOd or InllySbU the Isst results roported I b o V t .  Uw of these roaults 19 thoroforo lubject to the fOl!OWlnQ terms and condltmis 

IS or was grwr without tbSponSib!llty  for the accuracy of any sucn preaentotions or epmrons. rogwdlbas of vln*thw such npresentationr or opintona were negligently formed or plven. 
12) Tno lrabrllly 01 Hardy AssocIII(18 11978) Ltd. for the Y I I  01 these teat ro~ulta ahail In ony and 111 M n t s  39 limrtod to t h o  Iota roColvM by it for prowding tho SllU teat IeJu118. 

. . .. ~~ 

CLIENT: 

PROJECT NUMBER: ~ ~ 1 4 0  6 
HARDV ASS0CIA"S (-1 W. 
CONSULTM E f f i I N E E R f f i  6 PROFESSlONAL SERVlcES 

HOLE: Tp181-12 SAMPLE: A1 

TECHNICIAN: L .R .  DATE: 02/10/86 
GRAIN SIZE CURVE DEPTH: 0 . 2  - 8 m  

r 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

I US. STANDARD SIEVE SIZES I 

.. 
REMARKS: <P 

SUMMARY 

Dl0 mm 

SILT 3 010 Dm mm 

SAND 92 D/O 0% = mm 

GRAVEL 5 vo 

Cu = mm 

cc = rnm 

CLAY 010 

I HT85aZ/08 Plate  C10 



CLIENT: GNWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 
HOLE: 1 ~ 1 8 1 - 1 3  SAMPLE: A1 

HARDY ASSOCIATES ( r m )  m. 
CONSULTMG ENGINEERING L PRWESSlONlU SERvlCES 

GRAIN SIZE CURVE DEPTH: 0.3 - 0.7 m 
TECHNICIAN: L.R. DATE: 091 10186 

-, 

GRAVEL SIZES SAND SIZES 
COBBLES SILT ' CLAY 

FINE COARSE MEDIUM 

US. STANDARD  SIEVE SIZES 

10 1 .o 0:i .dl 

GRAIN SIZE IN MILLIMETERS 

.. II SUMMARY 
REMARKS: SP 

0, = rnm 

C" = mm 

cc = rnrn NOTE: UNIFIED SOIL CLASSIFICATION SYSfEh 

". . 

GRAVEL 45 % 

SAND 52 % 

SILT 3 % 

CLAY 40 

Plate C 1 1  



CLIENT: GNWT 

GRAIN SIZE CURVE 

PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 
HOLE: TP18 1 - 14 SAMPLE: A1 

I TECHNICIAN: L.R .  DATE: 02/10/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

COARSE FINE 

I US. STANDARD SIEVE SIZES I 

NOTE:  UNIFIED SOIL CLASSIFICATION SYSlEhn 

SUMMARY 

Dl0 = mm GRAVEL 5 % 

Dm mm SAND 92 % 

Dm = rnrn SILT 3 o/, 
C" = mm CLAY YO 

cc = mm 

NOTICE Hardy Assaclatas 11978) Ltd. h4r not Intrrprotod or molylod tho  tost results reported abovo. UIo 01 thana ro8ulla I# lhrrolofe rubiecf to tnr following terms and  condmons: I (1; Any oral DtWntation ma& or optnlon glwn by n a y  Asamates (1978) Ltd. or any of its oflicera. agents, aew4nta or omploywr with respec: lo the interpretallon of theme le51 resu115 
is Or w4s gtveP wlthout  responsibility lor tho a~curley Of m y  6uch  pr08entotlons w oplnrons. rrgordlsls 01 whether auch roprqwntationp or oplnlons woro  negligently  IOrmRQ or glven. 

(2) The I l ~b l l l t~  Of HarUy ASSOCI~~OS (1B78) Ltd. fOrtM US# of thoso lost rorults Shall In 4ny 41713 411 ovont4 D. 1Imit.O t0 tho foos r . ~ e ~ W d  by it lor provldlnp the Iald test 1OSultS. 

Plate C12 



GRAIN SIZE CURVE 

CLIENT: G NWT 
PROJECT  NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 
HOLE: f P 1 8 1 - 1 6 A  SAMPLE: A2  
DEPTH: 0 .5  - 0.1 m 
I TECHNICIAN: L.R. DATE: 15/10/86 

GRAVEL SIZES SAND SIZES 
COBBLES CLAY SILT 

FINE 

I US. STANDARD SIEVE SIZES I 

REMARKS SP 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

DYo = mm GRAVEL lr6 % 

Dm = mm SAND 50 % 

0, = mm SILT 4 c 
cu = mm CLAY % 

Ce = mm 



CLIENT: GNWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: fuktoyaktuk 

HARDV ASSOClATfS (r8;rs) W. 
CONWLTNG E N G W E E m f f i  h PROFESSK)NAL SERWCES 

HOLE: fp 1 8 3- 1 SAMPLE: A2 
GRAIN SIZE CURVE DEPTH: 0 . 5  - 0.8 m 

TECHNICIAN: L.R. DATE: O3/10/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT ClAY 

FINE 

I US. STANDARD SIEVE SIZES 

GRAIN SIZE IN MILLIMETERS 

- I  

SP REMARKS: 
SUMMARY 

DTo = mm GRAVEL 12 oh 
Dm mm SAND 87 YO 
D, = mm SILT A 
C" = mm CLAY Oh 

c c  = mm NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 



CLIENT: G NWT 
PROJECT NUMBER: CG14096 
LAB. NUMBER: 

LOCATION: Tuktoyaktuk 

HARDV ASSOCIATES ( r a m )  UD. 
CONSULTING ENGINEERNG 6 PROFESSKlWL S E W E S  

GRAIN SIZE CURVE DEPTH: 0.7 - 0.9 rn 
TECHNICIAN: J .R. DATE: 03/10/86 

GRAVEL SIZES SAND S I P S  
COBBLES SILT CLAY 

U.S, STANDARD SIEVE SIZES 

." .. . ." - . . 

REMARKS: 
SP * 

NOTE: UNIFIED SOIL CLASSIFICATION SYSfkh 

SUMMARY 

DIO mm GRAVEL - 
D m  mm SAND 97 % 

1 % 

D, = mm SILT 2 

C" = mm CLAY % 

c c  = mm 

NOTICE: Hardy A86OCIatMS 118781 Ltd. has not Interpreted Or analysed tha lest resulta reponerl abovo. Ume of those results 18 tnerefore SuBpCt to the lol!owing terms and condlllons: 
(1; Any oral presentation m4de Or ODlnion pimn By Hardy AILOCII~O~ IlQTBI Lld. or any 01 11s olficers. 1QenIs. aewants ar employnr wllh reapec: to the Inierprelat~on Of these test results 

is or was OIMP wllnoui reaWnllBlllty for tM accuracy 01 any  such preaenlatlons or oplnlons, reQ.tdlOSS 01 *natMr #UOn representatlons or opinlons  were negligently formed or gwen 
(21 f n a  llabllity ot Haray A8loCIaIos (1978) Lld. lor lhe use 01 these toat results shall in any ana 111 m n t r  D. IimilW to the t m s  recetvw By It for providlng the sald tell rmsulis. tm 

1 I H T W t 0 9  Plate C 1 5  



GRAIN SIZE CURVE 

1 CLIENT: G NWT 
I PROJECT NUMBER: CC 14n96 

.. 

I LAB. NUMBER: 
.. . . " 

LOCATION: Tuktovaktuk 
HOLE: TP 1 8 3-5 SAMPLE: A1 
DEPTH: 0.1 - 0.5, m 
TECHNICIAN: I f 3  DATE: n r  I l n f Q L  

GRAVEL SIZES SAND S I E S  
COBBLES SILT CLAY 

COARSE FINE 

US. STANDARD SIEVE SIZES 

10 1 b 0:1 .dl .Wl 

GRAIN SIZE IN MILLIMETERS 

- 
v 

REMARKS SF 
SUMMARY 

D,o = mm GRAVEL 2 

Cu = rnm 

cc = mm NOTE: UNIFIED SOIL CLASSIFICATION SYSfEhn 

SAND 53 % 

SILT 4 %  
CLAY % 

1 81 
NOTICE: Hardy Aasoclatea (19781 Ltd.  has  not ~ntorprotea or an0lvs.d tho lest roault8  rooorled @ W v O .  Uno 01 thew roaultl IS thoretore aublect to tho  fol!owlno  terms  and  condillons: 



'I 
I 
8 

I CLIENT: CNWT 
. . " 

HARDV ASSOClAtES (1-1 Up. 
CONSULTWG E N G H E E R W  L P R O F E S X m A L  SERVCES 

GRAIN SIZE CURVE 
" 

DEPTH: 0 .7 - 1 . 1  rn 

I TECHNICIAN: L.R. DATE: 09/10/86 
~ 

GRAVEL SIZES SAND SIZES 
COBBLES SILT ' CLAY 

FINE 
m 

US. STANDARD SIEVE SIZES I 

GRAIN SIZE IN MILLIMETERS 

. I  

REMARKS: SP - 

NOTE: UNIFIED SOIL CLASSIFICATION SYSlkb 

SUMMARY 

Dm = rnrn 

D, = mm 

ow = mrn 

c u  = mm 

cc = mrn 

GRAVEL 26 % 

SAND 72 56 

SILT 2 % 

CLAY 56 

Plate C 1 7  



CLIENT: G NWT 
PROJECT NUMBER: CG14096 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 

HARDV ASSOCIATES (1-1 m. 
W S U L T f f i  ENGINEERMG 4 PROFE-AL S E M E S  

- 

HOLE: ~ ~ 1 8 3 - 6  SAMPLE: A 1  
GRAIN SIZE CURVE DEPTH: 0.2 - 0.8 m 

TECHNICIAN: L . R .  DATE: Ol/l0/86 

GRAVEL SIZES SAND  SIZES 
COBBLES SILT CLAY 

FINE COARSE MEDIUM FINE 

I US. STANDARD SIEVE SIZES I 

REMARKS: CP I SUMMARY 

I 

NOTE: UNIFIED SOIL CLASSIFICATION SVSTthn 

GRAVEL 16 % 

SAND 79 46 

SILT % 

CLAV % 



CLIENT: GNWT 
PROJECT NUMBER: C G  140S6 
LAB. NUMBER: 

LOCATION: Tuktovaktuk 
HOLE: TP169-1 SAMPLE: A1  

HARDV ASSOCIATES (lam) IJD. 
CONSULTWG EmilNEERMG h PROFESSONAL SERVICES 

GRAIN SIZE CURVE DEPTH: 0 .6  c 7 m  
TECHNICIAN: L.R. DATE: 15/ 10/86 

GRAVEL SIZES SAND SIZES 
COBBLES CLAY SILT 

COARSE FINE 

US. STANDARD SIEVE SIZES 

.- 

REMARKS: SP 

. .. . 

NOTE: UNIFIED SOIL CLASSIFICATION SYSffhn 

SUMMARY 

Dl0 = mm GRAVEL A p/o 

Dm = mm 

SILT 4 O h  Dm = mm 

SAND 72 % 

c c  = mm 

CLAY 56 Cu = mm 

IOTICE: Hardy A S ~ O C I ~ I O S  119781 Lta. ha8 not tnterorotea or 8n8lysad the test ro8ultr r o ~ o r t ~  I~W. U50 of thmc re6ults I5 therefore sublett to the fol!owinp Ierrns and condlttons. 
I; Any WII ~ r e m t a t ~ o n  mads or oplnlon  gluon by Haray AlsOClltes (10761 Ltd. or any of 11s officers. apenta, servant8 OT omployae8 with raspoct to tnr ~nterpritatton of tnese test results 

is or W8S 01vm wlthout responsibthlv for the 8ccuracy 01 sny such Prewntlllons w O D I ~ I O ~ ~ .  r r ~ ~ r d l M s  of wh0th.r such rwrewntationa or oDinlona woro nnaliaentlv  formed or a w n .  



GRAIN SIZE CURVE 

CLIENT: GNWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 
LOCATION: Tuktovaktuk 
HOLE: t p  J 69-2 SAMPLE: A I  
DEPTH: 0.2 - 0.7 rn 
TECHNICIAN: I . R -  DATE: n 1 / 1 n 186 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

US. STANDARD SIEVE SIZES I 

1 b 0.1 

GRAIN SIZE IN MILLIMETERS 

.. 

REMARKS r.P - 

NOTE:  UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Ow = mm GRAVEL 52 % 

DM mrn SAND 43 % 

060 = mrn SILT 5 o/, 

Cu = rnrn CLAY % 

cc = mm 



HARDV ASSOCIATES (me) UD. PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

mSULlffi ENGWEERMO 4 PROFESSKIWL M M E S  
W 

GRAIN SIZE CURVE 
LOLE TD 1 Rh,? SAMPLE: A1 

I I  1 V - l  &. 
DEPTH: 

n . 
0.2 - 0.6 m 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

FINE 
~~ . . 

U.S. STANDARD SIEVE SIZES 

. I  

SP REMARKS: 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Dm = mm GRAVEL 21 9b 
Dm = mm SAND 77 % 

Dm mm SILT 2 O h  

Cu = mm CLAY Oh 

cc = mrn 



CLIENT: GNWT 
PROJECT  NUMBER: CG 14096 

r LAB. NUMBER: HARDV ASSOCIATES ( i m l  UD. 
CoNSULTrKj E W N E E R M  6 PR0FEsM)NAL SEflvKTs 

LOCATION: Tuktovaktuk 
HOLE: fPl84-3 SAMPLE: A1 - 

GRAIN SIZE CURVE DEPTH: 0.7 - 6 m  
TECHNICIAN: L . R .  DATE: 03/10/86 

r 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

U.S. STANDARD SIEVE SIZES 

GRAIN SIZE IN MILLIMETERS 

.. 
REMARKS: <P 

NOTE: UNIFIED SOIL CLASSIFICATION SYST€hn 

SUMMARY 

DIo = mm 

DW = mm 

060 = mm 

C" = mm 

cc = rnm 

GRAVEL 26 % 

SAND _67 % 

SILT 7 % 

CLAY vu 



I 

t 
8 
I 

CLIENT: 

PROJECT NUMBER: CGl4096 
LAB. NUMBER: 

LOCATION: Tuktoyaktuk 
HOLE: fp184-5 SAMPLE: A1 

r GNWT 
HARDV ASSOCIATES oms) m. 
C W S U L T f f i  ENGINEERW 4 PROFESSlONAl SERVICES 

GRAIN SIZE CURVE DEPTH: 0.2 - 0.6 rn 
TECHNICIAN: L . R .  DATE: 03/10/86 

w 

GRAVEL SIZES SAND SIZ€S 
COBBLES , CLAY 61LT 

COARSE 

U.S. STANDARD SIEVE SIZES 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTkh 

~~~~ 

SUMMARY 

GRAVEL % 

SAND & % 

SILT + o/J 

CLAY % 

P1 ate  C23 



I CLIENT: GNWT - -. - . . . - 

HAROV ASSOCIATES c r u m l  UD. PROJECT NUMBER: CG 14096 
LAB.  NUMBER: 

LOCATION: Tuktovakruk 
HOLE: TP 184-6 SAMPLE: A1  

W N S U L T h K ;  E N G W E E R M  4 PROFE- BERVCES r 

GRAIN SIZE CURVE DEPTH: 0.3 - 0.8 m 
TECHNICIAN: L .R .  DATE: 09/10/86 

GRAVEL SIZES BAND SIZES 
COBBLES SILT CLAY 

I U.S. STANDARD SIEVE SIZES I 

.. 
REMARKS G P- SP 

NOTE: UNIFIED SOIL CLASSIFICATION SYSfEhn 

,, 
SUMMARY 

DIO = mrn 

D m  = mm 

Dm = mrn 

Cu = mrn 

cc = mm 

GRAVEL 46 % 

SAND 46 
SILT 8 Yo 
CLAY % 



I CLIENT: G N m  
PROJECT NUMBER: CG14096 

HARDV ASSOCIA- c t m l  WD. 
CONSULTMG ENGNEERNG 6 P R O F E S S O W .  SERVbXS 

LAB. NUMBER: 

LOCATION: Tuktovaktuk 

HOLE: TP184-7 SAMPLE: A7 

TECHNICIAN: L . R .  DATE: 01/10/86 
GRAIN SIZE CURVE DEPTH: 0.5 r .7 m 

h 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

COARSE 

I U.S. STANDARD SIEVE SIZES I 

10 

-.. ., , - 

SUMMARY 
REMARKS: SP I 

NOTE:  UNIFIED  SOIL  CLASSIFICATION SYSTEM 

DM = mm 

0, = mm 

Cu = mm 

cc = mm 

SAND Oh 

SILT 5 Oh 
CLAY Oh 



CLIENT: G NWT 
PROJECT NUMBER: CG 14096 
LAB.  NUMBER: 

LOCATION: Tuktoyaktuk 
HOLE: fp155-2 SAMPLE: A1  

TECHNICIAN: L . R .  DATE: 06/10/86 

HARDV ASSOClAtES [ t e n )  UD. 
CWSULTWUC ENGHEERHG h PROFESSIONAL SERncES 

GRAIN SIZE CURVE DEPTH: 0.2 - 0.5 m 

GRAVEL SIZES SAND S l E S  
COBBLES SILT CLAY 

I U.S. STANDARD SIEVE SIZES I 

GRAIN SIZE IN MILLIMETERS 

REMARKS: SM 
.. 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEhn 

SUMMARY 

Dm mm GRAVEL 6 % 

D, = mm  SAND Bn o/o 

0, = mm SILT Ib o/, 
C" = mm CLAY % 

cc = rnm 

Plate  c26 



I 

5 
a 

CLIENT: GNWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 

LOCATION: fuk tovakt uk 
MARDV ASSOCIATES (-1 LJD. 
CONSULTMG ENGHEERNG h PROFESSlONU SERVE€$ 

HOLE: TP155-7 SAMPLE: 

TECHNICIAN: L . R .  DATE: 09/10/86 

A7 
GRAIN SIZE CURVE DEPTH: 0.7 - 0.9 rn 

- 
GRAVEL SIZES SAND SlLES 

COBBLES SILT CLAY 

US. STANDARD SIEVE SIZES 

10W  160 10 1 :o 0:1 .dl .OM31 

GRAIN SIZE IN MILLIMETERS 

.. 
REMARKS: SP 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEhn 

SUMMARY 

Dw = mm GRAVEL 38 
Dm = mm SAND 53 % 

060 = mm SILT 9 018 

Cu = mm CLAY % 

Ce = mrn 

IOt lCE Hardv Aasoc~ates 178781 Lld. has not rnteroreted or anWsea the  tent result8 maortad above. Use of these raaulta i m  therefore  aubieet to tne foI!owlno terms ana Condltlons: 



3 
I 

I 

GRAIN SIZE CURVE 

I CLIENT: G NWT 
PROJECT NUMBER: CG14096 
LAB. NUMBER: 

LOCATION: T u k t o v a k t u k  

HOLE: TP155-4 SAMPLE: A2 
DEPTH: 0.5 - 0.8 m 
I TECHNICIAN: L .R .  DATE: 0 1 / 1 0/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

FINE COARSE MEDIUM FINE 
- 

US. STANDARD SIEVE SIZES 

10 1 '0 0:1 .Ol 

GRAIN SIZE IN MILLIMETERS 

IEMARKS FP 

JOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

Dm mm GRAVEL 31 % 

0% = mm SAND 60 

050 = rnm SILT 9 9/3 
Cu = mm CLAY % 

cc = rnrn 

Plate c28 



CLIENT: G NWT 
PROJECT  NUMBER: cr, 1 4 0 ~ 6  
LAB.  NUMBER: 

LOCATION: Tuktovaktuk 
HOLE: 

HARDV ASSOCIATES (1-1 LTD. 
CONSULTING ENGHEERNG I PROFESSK)hlAL SEKRVICLS 

TP155 - 5 SAMPLE: A1  
GRAIN SIZE CURVE DEPTH: 0 - 0.4 m 

TECHNICIAN: L .R .  DATE: 15/10/86 

GRAVEL SIZES SAND SIZES 
COBBLES SILT CLAY 

I U.S. STANDARD SIEVE SIZES I 

REMARKS GP 

NOTE: UNIFIED SOIL CLASSIFICATION SYST€hn 

SUMMARY 

DID rnm GRAVEL 

Dm = mm SAND 40 oh 

6 % DM = mm SILT 

C" = rnm CLAY % 

c c  = mm 



CLIENT G NWT 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 
LOCATION: 

HAROV ASSOCIATES (*we) UO. I 

CONSULTffi ENGHEERNG 4 = W E $  r 

> Tuktovaktuk 
HOLE: TP 1 6 3 1 SAMPLE: 

GRAIN SIZE CURVE DEPTH: 0 . 3  - 1 .3  rn 
A1 

TECHNICIAN: I . R .  DATE: 15/10/86 

- I 

GRAVEL SIZES SAND SIZES 
COBBLES SILT  CLAY 

FINE 

US. STANDARD SIEVE SIZES -1 

GRAIN SIZE IN MILLIMETERS 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

D l 0  = rnm 

SAND 75 % Dm = mm 

GRAVEL 73 % 

Dm = mm 

c c  = mm 

CLAY % Cu = mm 

SILT 3 D/J 

NOTICE: Hardy AISOC18tOSl19781 Ltd. has not ~ntrrurotod or analyaw the tost reaults reported aboow. Uw of these rosulta is tneretore subject to tho following terms ana condrltons: 
(1; Any oral p ~ n t a t i o n  made or oprnion  gwon by H8my Asaaeiatell  (1078) Lte. or any of 11s officers. 8pentr, servants or omployrs with respec: to the rnterpretatlon of these leut results 

18 or was glnn without reaponrrbriity for tha accuracy of m y  such prewntatrons or opin~ons. ng8rdlel8 of wnotnor auch represenfatrons or opinlona woro neplipantty lormea or g w n .  
B) tns liabrlity of Hardy Aaaoc~~tes 11S78) Ltd. for tho u u  of thew tow roau~ts an811 in any and 811 wont6 D. iimltod to thm fafs rocorvoa by it for providing the ra~d  tost rosuit~. 

m85.82/09 Plate  C30 



I CLIENT: E N l l t  

LAB. NUMBER: 

LOCATION: Tuktavaktuk 
~ ~~ 

HOLE: TP163-7 SAMPLE: A1 
GRAIN SIZE CURVE DEPTH: 0.4 - 0.7 rn 

TECHNICIAN: L , R .  DATE: 0 1 / 1 0/86 

GRAVEL SIZES SAND S I P S  
COBBLES SILT CLAY 

FINE 

US. STANDARD SIEVE SIZES 

10 1 :o 0:r 

GRAIN SIZE IN MILLIMETERS 

. o r  .o i l  .x& 

REMARKS: SM 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM 

SUMMARY 

D,o = mm GRAVEL S yo 

DM = mm SAND 76 % 

DM = mm SILT YO 

C" = mm  CLAY % 

c c  mm 

HT6H2/08 Plate C3l 



i I 
I 

CLIENT: G NW*T 
PROJECT NUMBER: CG 14096 
LAB. NUMBER: 
LOCATION: Tuktoyaktuk 
HOLE: Tp 1 63 - 3 SAMPLE: A 1  

HARDY ASSOCIATES (-1 UD. 
CONSULTM ENGNCERNG 6 PROFESSlONAL M-S 

GRAIN SIZE CURVE DEPTH: 0.3 - 0.9 m 
TECHNICIAN: L R DATE: 0 1 / 1 0/86 c- COBBLES 

- - 

GRAVEL SIZES SAND SIZES 
SILT CLAV 

I US.  STANDARD SIEVE SPES I 

~ 

NOTE: UNIFIED SOIL CLASSIFICATION S Y S T m  

~~ ~ 

SUMMARY 

D,o mm GRAVEL % 

DM = mm SAND 90 Yo 

D, = mm SILT 4 c 

C" = mm CLAY % 

c c  = mm 



'PEST PIT: 181-16~~ 

R o c k  Type 

Crystalline 

Quartzite 

PETROGRAPHIC ANALYSIS 
(Coarse Aggregate) 

SAMPLE: A2, DEPTH: 0.5-1.0 mr pN = 105 

Total Weighted 
Classification Composition % 

Good 2.4 

3.9 

Quartzite/Sandstone 

Slate 

Carbonate 
Conglanerate 

Sandstone 

Sandstone 

Sandstone 

Volcanic 

66.0 

13.5 
4 . 1  

1.1 

7.8 

0.9 

0.1 

0.2 

100% 

Comments: Excellent quality for concrete aggregate 



PETROGRAPHIC ANALYSIS 
(Coarse Aggregate) 

TEST PIT: 169-1, SAMPLE: Al, DEPTH: 0.6-1.2 m, PN = 190 - 

Total  Weighted 
Camposition % 

4.4 

53.4 

6.8 

10.4 

0.5 

Rock Type  

Crystalline 

Quartzite 

Sandstone/Siltstone 

Slate 

Conglomerate 

Classification 

Good 

Shale/Siltstone 

Sandstone/Siltstone 

Fair 5.4 

13.2 

Poor Sandstone 5.9 

100% 

C&ents: Poor quality for Concrete  aggregate 

.. 

Plate C34 



PETROGRAPHIC ANALPSIS 
(Coarse Aggregate) 

R o c k  Type Classification 

Crystalline Good 

Sandstone (quartzose) 

Slate/Siltstone/Shale 

Quartzite 

Carbonate 

Conglomerate 
Sandstone/Siltstone 

Shale Fair 

Sandstone/Siltstone 

Carbonate 

T o t a l  Weighted 
Composition % 

7.0 

64.1 

11.8 
4.8 

3.9 

0.6 

1.0 

0.2 

6.5 

0.1 
". . 

100% 

Comments: Good quality for concrete  aggregate 

.C 



TEST PIT: 155-5, 

Rock Type 

C r y s t a l l i n e  

Quartzite 

PETROGRAPHIC ANALYSIS 
(Coarse Aggregate) 

C l a s s i f i c a t i o n  

Good 

Sandstone (guar tzose) 

S l a t e  

Carbonate 

Sandstone 

Sands tone Fair 

0-0.4 NI, pN = 101 

Total Wcighted 
Composition 8 

3.5 

4.2 

76.1 

9.9 

2.6 

3.3 

0.4 

100% 

Comments: E x c e l l e n t   q u a l i t y  for concre te  aggregate 



PETROCRAPHIC ANALYSIS 
(Coarse Aggregate) 

Tota 1 Weighted 
Rock Type Classification Composition % 

Crystalline Good 

Quartzite 

Quartzite/Sandstone 

Sandstone 

Slate 

Carbonate 

Conglanerate 

Carbonate Fair 
Siltstone/Sandstone 

Chert Deleterious 

Sandstone/Siltstone 

c 

Comments: Good to excellent quality for 
concrete aggregate 

4.0 

10.6 

32.0 

29 m4 

17.9 

3.2 
0.1 

O m  4 

1.8 

0.4 

0.2 

1008 

Plate C37 



HARDV ASSOCIATES [i9781 LTD. 
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

TECHNTCAL REPORT 

To: Government of Northwest  Territories 
Department  of  Public Works 
Highways Diivsion 
Yellowknife N. W. T. 
X1A 2L9 

FILE 4195-CG-14096 
DATE November 13, 1986 
CLIENT P.O. 
C.C. 

- 
* 

PROJECT: Comunitv Granular  Manaqement  Plan - Tuktoyaktuk N.W.T. 
SUBJECT: Physical Tests of Aggregate 

Coarse  Aggregate (+4.75 m) Fine Aggregate (-4.75 IIlm) 
Sample Specific  Gravity  Organic Impurities 

Identification - Bulk - SSD Absorption % Color Test 

Pit 184 2.59 2.62 1.21 
184-6 A 1  0.3-0.8 m 

#4 

Comments:  Tests  performed in accordance with the following  standards: 

(1) Specific Gravity  and  Absorption (Ccarse Aggregate) ASTM C127. 
( 2 )  Organic Impurities - Color  Test (Fine  Aggregate) ASTM C40. 

Haxdy. BqT Limited 

Per : 

Senior Supervisor \ 

*. 

KWG : dw 

Plate C38 
PAM OF . . ." 

* INOlCATES CERTIFIED * CALGARY FORT McMURRAY PRINCE GEORGE 
eoNcRETE TESTING 
UBMUTORIES IN 
ACCOROANCE WTU 

* DAWSON CREEK HALIFAX * RED DEER 
EDMONTON LETHBRIOGE SASKATOON 

STD A263 ELKFORD MEDICINE HAT * VANCOUVER 
WINNIPEG 



ITo: Government of Northwest Territories 
Department of Public Works 
Highways Division 
Yellowknife, N.W.T. 

L 2L9 

LOS ANGELES ABRASION 
TEST REPORT 

OFFICE: Calgary 
PROJECT  NO.: 4195-CG-14096 
DATE: November 13, 1986 
c c :  - 

PROJECT Community  Granular  Management Plan - Tuktoyaktuk N.W.T. 
Test Holes 184-2-A1,  184-3-A1, 7 Composite Sample fox Test 
SOURCE 184-5-A2,  184-6-A1 lYPE OF SAMPLE Coarse Aggregate SAMPLED BY Client 

DATE SAMPLED Oct . /86 DATE RECEIVED Oct . 22/86 DATE  TESTED Oct. 31/86 

MATERIAL  GRADING: "A" 

ACTUAL  SIEVE SIZES AMOUNT 

1- 1 1/2"38.1 I& 1" (25.0 mm) I 1249.7 0 

- 1" 25.0 mm + 3/4"(19.0 mm) 1250.0 g 

8 - 3/4" 19.0 mm+ 1/2"  (12.5 mm) 1249.7 _. 

- 1/2" 12.5 mm+ 3/8" (9.5 mm) 1249.6 Q 

TOTAL SAMPLE 4999.1 g 

NO. OF REVOLUTIONS 500 I 

NO. OF SPHERES 
12 

4994 4 

TOTAL SAMPLE 4999.1 

4103.8 

0 

W T .  OF SPHERES 9 -t # 12 MATERIAL  AFTER 8 

0 - I 12 MATERIAL  AFTER 895.3 

.C 

LOSS = ~ 4999- f 4 1 2  x loo = R 9 5 . 7  x 100 = ". % 
TOTAL  SAMPLE 4999.1 

I 

COMMENTS' Test performed in accordance with ASTM C131. 
Clay lump deposits were present throughout the size  fractions. 



f i  HARDV ASSOCIATES (19783 LTO. SOUNDNESS OF AGGREGATE 

SULPHATE TEST REPORT 

TO: Government of Northwest Territories 
Department of Public Works 
Highways Division 
Yellowknife, N.W.T. 
X1A 2L9 

FILE: 4195-CG-14096 
DATE : November 13, 1986 
CLIENT P.O.: - 
C.C. : - 

Test 184-2-A1' - Composite Sample for Test. 184-3-A1,  184-5-A2, 

OARSE AGGREGATE FINE AGGREGATE 

1 IN. 
- ". . 

I IN. 10.4 0.03 NO. 16 NO. 30 

IN. '9 IN. 18.7 0.84 NO. 30 NO. 50 
H IN. 318 IN. 13.3 1.15 NO. 50 NO. 100 

318 IN. , NO. A IN. 24.8 0.48 NO. 100 

TOTALS 100.0 7 -  7 0  TOTALS 



HARDY A S S  
CONSULTING ENGINEERING 8 PROFESSIONAL SERVICES 

OCIATES C i 9 7 8 l  LTD. 
I TECHNICAL REPORT 

To: Government of Northwest  Territories 
Department of Public Works 
Highways  Division 
Yellowknife, N.W.T. 
X l A  2L9 

F I E  4195-CG-14096 
DATE November 13, .1986 
CLIENT P.O. - 
C.C. - 

PROJECT Community Granular  Management Plan - Tuktoyaktuk N.W.T. 
Physical Tests of Aggregate 

Coarse  Aggregate (4-4.75 m) Fine Aggregate (-4.75 mm) 
Sample Specific  Gravity Organic Impurities 

Identification - Bulk - SSD Absorption % Color Test 

Pit 155 2.58 2.61 1.17 
155-5 A 1  0-0.4 m 

#5 

Comments:  Tests  performed in accordance with the following  standards: 

(1) Specific  Gravity  and  Absorption (Coarse  Aggregate) ASTM C127. 
( 2 )  Organic €mpurities - Color  Test (Fine Aggregate) ASTM C40. 

Hardy BBJT Limited 

Per : 

Seniox Sfiperviscrx 
. 

KWG : dw 

Plate C 4 1  
P a  OF 



LOS ANQELES ABRASION 
TEST REPORT 

I 

Ifo: Governmeat of Northwest  Territories 
Department of Public Works 
Highways Division 
Yellowknife, N.W.T. 
X1A 2L9 

I 

OFFICE: Calgary 
PROJECT NO.: 4195-CG-14096 
DATE: November 13, 1986 
c c :  - 

DATE  SAMPLED OCt .  18/86 DATE  RECEIVED Oct .  22/86 DATE  TESTED Oct. 31/86 

MATERIAL GRADING: "A" 

ACTUAL  SIEVE  SIZES AMOUNT 

- 1 1/2" (38.lnmi 1" (25.Omm) 

1250.4 - 1" (25.Ormn3 3/41t(19.0mm) 

1250.2 

1248.5 - 1/2" (12.5mrdj 3/8" (9.5m) 

1250.8 - 3/418 (19. O m d l  1/2" (12.5mm) 

4999.9 

e 

g 

I 

fa 

TOTAL  SAMPLE 0 

UO. OF REVOLUTIONS 500 
NO. OF SPHERES 

A2 
N f .  OF SPHERES 0 + # 12 MATERIAL  AFTER 

4994.4 

TOTAL  SAMPLE Q 
4999.9 

4 
0 

- C 12 MATERIAL  AFTER 0 
R 6 9  5 

COMMENTS: Test performed in accordance with A.S.T.M. C131. 
Clay lump deposita were found present throughout the size fractions. 

Plate C42 



10. Government of Northwest Territories 
Department of Public Works 
Highways Division 
Yellowknife, N.W.T. 
X1A 2L9 

SOUNDNESS OF AGGREGATE 

SULPHATE TEST REPORT 

FILE: 4195-CG-14096 
DATE : November 1 3 ,  1986 ' 
CLIENT P.0.  :- 
C.C. : - 

P p k w .  T. 
Test Holes 155-2-A2-0.7-0.9 m , 
155-4-A1-0.1-0.3 m, 155-4-A2-0.5-0.8 m, - Composite Sample 
~0~RCE155-5 -A1-0 .7 -0 .9  Ill TYPE Of SAMPLE Coarse AggregateSAMPLEO BY Client 
OATE SAMPLED O C ~ .  /86 DATE RECEIVED Oct. 22/86 DATE  TESTED &t. 31/86 

COMMENTS, *Weighted average percent loss adjustment as per testing  requirement. 
Clay lump deposits were present throughout the s i z e  fractions. 

P1 ate'  c43 



HARDV ASSOCIATES (1978) LTD. TECHNICAL REPORT 
CONSULTING  ENGINEERING 8. PROFESSIONAL SERVICES 

To: Government of Northwest Territories 11 Department of Public Works 
Highways Division 

4195-CG-14096 
DATE November 13,. 1986 
CLIENT P.O. - 
C.C. - 

PROJECT: Community  Granular  Management Plan - Tuktoyaktuk N .  W. T. 

i I Physical Tests of Aggregate 

i I Sample 
Identification 

Coarse  Aggregate (+4.75 nun) Fine Aggregate (-4.75 mm) 
Specific  Gravity  Organic  Impurities 
- Bulk - SSD Absorption % color Test 

11 P i t  163 2 . 5 9  2.63 1.31 
161-1 A1 0.3-1.3 m 

I 

#2.5 

~ i l  ICWG : dw 

Comments: Tests performed in accordance with the following  standards: 

(1) Specific Gravity and  Absorption (Coarse  Aggregate) ASTM C127 
( 2 )  Organic Impurities - Color  Test (Fine  Aggregate) ASTM C40. 

Hardy BB\T Limited 

Senior Supervisor 

cs &late C44 
' INDICATES eERTlFIED 

CWCRETE TESTING 
UBORhTORIES IN 
AeCDW3hNCE WTH 

CALGARY 'FORT MeMURRAY * PRINCE QEORGE . D A W N  WEEK HALIFAX - RED DEER 
* EDMONTON LETHBRIDGE * SASKATOON 

FTD A283 ELKFORD MEDICINE HAT * VANCQUVER 
WINNIPEG 

HT t*.ll*rnl 
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