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1.0 INTRODUCTION 

1.1 GENERAL 

This report presents the results of geotechnical investigations conducted within the mineral 
claim block of the NWT Diamonds Project, operated by B W  Diamonds Inc. (BHP), and 
located approximately 300 km northeast of Yellowknife, N.W.T. In particular, two eskers 
were evaluated: the airstip (airport) esker near the Koala Lake camp/processing facility and 
the Misery Lake esker, situated approximately 30 kilometers to the southeast of Lac de Gras. 
The objective of the investigations  was to determine ground stratigraphy and to delineate 
ground ice conditions in the eskers. 

Verbal authorization to  proceed  with the investigation w a s  received by telephone on March  1, 
1996 from Mr. Steven  Traynor, of Indian and Northern Affairs Canada (INAC). The 
investigation was completed  under  INAC contract number  95-50170. The contract was 
received by EBA Engineering Consultants Ltd. (EBA) of Yellowknife, N.W.T., on March 19, 
1996. 

1.2 SCOPE OF WORK 

The scope of work, as outlined in "Statement of Work, Consulting and Professional Services" 
(Appendix D in INAC contract  number 95-50170) is as follows: 

1.2.1 Field Program Planning 

carry out a  review of existing information from in-house archives and from stereo- 
airphotos; 
consult briefly with the scientific authority regarding the consultant's recommendations 
on proposed  geotechnical boreholes; 
provide recommendations on the location and objectives of proposed  geophysical 
surveys; 
advise the Scientific Authority of any  recommended changes in the location and extent 
of field work  that  may  impact on land use permits or overall schedules and costs of the 
field program; and 
meet in  Yellowknife  with the Scientific Authority to finalize the details of the field 
program objectives, schedule and costs. 
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1.2.2 Field Operations 

provide  supervision of field  drilling  operations. Log boreholes and obtain samples; 
assist  dnlling  contractor in locating  the  pre-selected  drill  sites  in  the  field  and using GPS, 

ensure  terms  and  conditions of permits  related to daily  field activities at  the  drilling  site 
determine  precise  coordinates of the actual  borehole  locations; 

are adhered to; 
recommend and ensure  use of appropriate  sampling  methods and frequencies, and prepare 
samples for shipment to Yellowknife;  and 
maintain a daily  log of activities associated with the dnlling program. 

1.2.3 Report Preparation 

provide  a  description of the work undertaken  on the project,  with  particular  emphasis  on 

provide  a  description of the  physical setting of the subject  area; 
provide a general  location  map  and  site  plan,  showing all borehole  locations; 
provide  borehole  logs  and  cross-sections;  and 
provide daily  inspection reports. 

any unique features  encountered; 

2.0 PROJECT DETAILS 

The  project entails investigation of granular material and ground ice conditions in the airstrip 
and Misery Lake eskers  located  within the BHP mineral  claim  block.  Geotechnical  data 
obtained from the field drilling program  is  intended to be used for  establishing baseline 
information to assess  environmental impacts related to development  and  for  developing 
recommendations for effective  mitigative  measures and monitoring  programs. In addition, the 
geotechnical data  obtained  from  the  boreholes  will help evaluate  quality  and  quantities of 
granular  material  available.  Scientific  information  obtained from ground ice samples  will  help 
ascertain  characteristics  such as geological  setting,  configuration  of ground ice, and distribution 
of ground ice. A site location  plan  is  presented in Figure 1 .  
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3.0 METHOD OF INVESTIGATION 

3.1 REVIEW OF AVAILABLE INFORMATION 

EBA met with inac on March 15, 1996 to finalize details of field program objectives, 
schedule and costs. Present at the meeting were Mr. Ed  Hoeve, P.Eng., of EBA, Mr. Robert 
Lachance, P.Eng., of EBA, Mr. Steven Traynor of MAC, and M r .  Mike Beven of NAC. 
During the meeting,  Mr.  Traynor  provided the following information: 

Koala  Mine Airport Esker Evaluation by EBA Engineering Consultants Ltd. of Edmonton, 
Alberta (Job No. 0101-94-1 1439.3, March 1995) 
1995 Archaeological Investigations for BHP Diamonds inc. by Points West Heri 
Consulting Ltd. of Langley, B.C. 
Eskers, Carnivores and  Dens,  a 1995 Baseline Study Update by BHP Diamonds Inc., 
Yellowknife, N. W.T. 
Color stereo-airphotos for the airstrip esker study area (G9308037-7-189, G9308037-7- 
188) and color stereo-airphotos for the Misery Lake esker study area (G9308038-4-86, 
G9308038-3-116,  G9308038-3-117) from Geographic Air Survey Ltd. 

Additional reports, listed in the References, were also reviewed. 

3.1.1 REGIONAL QUATERNARY GEOLOGY 

The regional Quaternary  geology of the region has been described by  Rampton (1994). The 
region has been subjected to multiple glaciations during the Quaternary period; all glacial 
phenomena  have  been  attributed  to  the  last  glaciation (the Late Wisconsonian). During the Late 
Wisconsonian period, the  region was subject to glaciers flowing in  a  variety of directions. 
Striations indicate that the earliest flow was to the southwest. Subsequently, flow was to the 
west and  west-northwest. 

During the Late  Wisconsonian  Glaciation, thlck till was deposited on the bedrock  over most of 
the area.  Large  boulder  concentrations on areas of thin till adjacent to areas of thick till having 
few  to moderate boulder concentrations on their surface suggest that much till has been 
removed by subglacial  meltwater erosion (leaving only the boulders as lag). This hypothesis 
is supported by fossil plunge  pools  and whrlpools and by erosion scallops,  all flanking till 
uplands. 

eba 
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During the waning  stages of glaciation, there was an abundant  supply of subglacial  meltwater. 
This meltwater  not  only  resulted  in  the  formation of numerous  eskers,  but  resulted  in  the 
erosion of large  amounts of till. Fines  were  winnowed from the upper part of the  exposed till 
and  small  patches of sand  and  gravel  were commonly  deposited on the  till  surface.  Subglacial 
glaciofluvial  deposits  were also deposited as irregular hills,  knolls,  transverse  ridges,  and  sheets 
of bar-like  features. In some areas, the  till  was  completely  removed  by  meltwater  and  bedrock 
was exposed.  Subglacial  meltwater  has affected a large portion of the area. 

During the last  part of the  Late  Wiconsonian  Glaciation, a trunk esker  crossed  the  claim  block 
in a west-northwest direction from just north of Duchess Lake to south of Yamba  Lake. Eskers 
and glaciofluvial  corridors  south of the trunk  eskers  primarily  have  a  north-northwest  trend, 
whereas  areas north of the trunk glacier  have trends ranging from west to southwest. Striations 
indicate  that the late  glacial flow was parallel to the trend of the eskers  and  meltwater  corridors. 

Following deglaciation, the level of some of the lakes  stood higher than present as evidenced 
by trim lines. The lack of deltas  and  well-developed  beaches  indicate  that these high lake levels 
were  short-lived. 

During the  Holocene  period,  thin  alluvial  deposits  formed  along some streams, and pond 
deposits have accumulated  in  shallow  depressions.  Organic  deposits  have also formed on some 
poorly  drained  floodplains,  pond  deposits  and  low, flat areas. 

3.1.2 Surficial Geology 

The NWT Diamonds  Project  area lies within  the  Bear-Slave  Upland of the Canadian Shield 
(Bostock, 1970). The  claim  block  is  primarily  underlain by granitoids that have  intruded 
Yellowknife  Supergroup  phyllites,  slates, graywackes, and schists (Folinsbee,  1949; Thompson 
et al., 1994). In  general,  the  area  has  moderate  surface  relief  with no more  than 50 m 
differential elevation between low and  high  points. 

The  surlicial  geology of the  region  has  been  described  by  Ward (1993). The  surficial  deposits 
that  overlie the bedrock consist of glacial  till,  glaciofluvial  deposits,  organics and alluvial flood 
plain  deposits.  The  glacial  till  has a variable thckness up to 15 m and  consists of a sand  matrix 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

0701-96-12174 
February, 1997 

Page 5 

containing silt, gravel,  cobbles,  and boulders in varying  proportions.  Glaciofluvial  deposits 
consist of eskers  and  outwash  sands.  Organics  reach a thickness of up to 2 m in bogs and  fens; 
in  raised  areas,  the  thickness of organics  is  much less. Alluvial  floodplain deposits are gravel 
to silt-sized  sediments with thicknesses of up to 5 m. 

There are numerous  shear  zones  and fault traces in the area. The glacier  movement  that  was 
dominant in  affecting  the  landscape  advanced  in  a  north-northwest  direction  (Ward  et al., 
1994). 

In many  locations,  the  surface of the  till has been  water-washed,  removing  fine-grained soils 
and leaving a surface  layer of cobbles  and  boulders.  In some areas, the  terrain is typified by 
extensive  boulder  fields as a result  of the fines having  been  completely  removed,  leaving open 
voids among the  boulders. 

3.1.3 Previous Work 

EBA conducted a drilling program of the  Airstrip  Esker in July, 1994. A total of seven 
boreholes  were  drilled,  of  which three were along  the  esker  crest  and  thermistor  strings  were 
installed  to  approximately 19 m depth  below  then-grade. In addition, EBA conducted  a  ground 
penetrating  radar (GPR) survey of the Airstrip Esker  in August, 1994. GPR profile  lines  were 
surveyed along  the  longitudinal  axis of the Airstrip Esker adjacent to the lake and across four 
transverse  lines. The objective  of  the GPR survey  was to delinate  areas of massive  ground  ice 
and  the eskerhll stratigraphic  contact.  Locations of the  boreholes drilled and  the GPR survey 
lines are presented  in  Figure 1. 

The  results of the GPR survey were  reported  in EBA (1995). The interpreted GPR profiles are 
presented  in  Appendix I of  that  report. 

3.1.4 Archaeological Sites 

An archaeological  investigation of the Lac  de Gras area was carried  out for BHP by Points  West 
Heri  Consulting  Ltd. of Langley, B.C. In the archaeological report, reference  was  made to the 
investigation of a  portion of the Lac du Sauvage  Esker. The south portion of the  Lac du 
Sauvage  esker  investigated  is also referred to as  the  Misery  Lake  Esker.  Artifacts  found on, and 
at the base of, the south  portion of the Lac du Sauvage  esker were limited to "quartz flakes", 
and  "unworked quartz flakes". 
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In addition  to the  findings of the archaeological investigation, and based on information 
received by Mr. Traynor  from Mr. Torn andrews Chief Archaeologist of the Prince of Wales 
Heritage Centre in Yellowknife, N.W.T., it is believed that a Christian burial site is located in 
the vicinity of the Misery Lake Esker. 

3.1.5 Eskers, Carnivores and Dens 

Based on the “Eskers, Carnivores  and Dens, a 1995 Baseline Study Update” report prepared by 
BHP, one wolverine den is located within the proposed study area of the Misery Lake Esker. 
A fox den, two collapsed bear dens, and two wolf dens were reported to be located just north 
of the study area. 

3.2 DRILLING AND SAMPLING 

The drilling investigation was carried out between March 16 and March 25, by M r .  Robert 
Lachance, P.Eng., of EBA, Yellowknife, N. W.T. The drilling contractor was Midnight Sun 
Drilling  Ltd., of whitehorse Y.T. The drill rig used was a CME 750 equipped  with extra-wide, 
low pressure  tires, a CRREL core barrel and extractor, a tent,  and 150 mm diameter solid and 
hollow stem augers. 

Boreholes, NAC-1 to INAC-3, were drilled on the Airstrip Esker and Boreholes, INAC-4 to 
INAC-8, were drilled on the Misery Lake Esker. All boreholes were located by Mr. Steven 
Traynor. 

Borehole INAC-I was located approximately 20 m north of Borehole E3, where massive ice 
was encountered during the 1994 drilling program. Borehole INAC-2 was located near the 
south  end of the adjacent lake, near previously-observed exposed massive  ice. Borehole 
INAC- 3 was drilled at approximately 140 m south of INAC-1. Borehole locations along the 
airstrip esker are presented in Figure 2. 

Borehole NAC-4 was dnlled near Lac de Gras, near  the south end of the Misery Lake Esker. 
Boreholes INAC-5 and NAG-6  were drilled near the centre of the Misery  Lake Esker study 
area, and  Boreholes INAC-6, INAC-7, and INAC-8 were drilled at the north end of the Misery 
Lake  Esker  study  area  near a proposed borrow site. Borehole locations along the Misery Lake 
Esker are shown in Figure 3. 
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Borehole logs are  presented in Appendix A. Borehole data presented in digital  (ESEBase) 
format  with two copies of this  report  (Appendix E). Summaries of daily  activities  are  presented 
in  Appendix C. Selected  photographs are presented in  Appendix D. 

Disturbed  samples  retained  from  the  drilling  program for laboratory  analysis  include 59 grab 
samples,  collected  at regular drilling  intervals, and 19 bulk  samples. Ten  relatively  undisturbed 
samples were recovered  using  a CRREL core barrel. All  samples  were  double  bagged  in 
preparation for transporting  to EBA's Yellowknife  laboratory. Excess ice content was 
determined on site  for  selected  grab samples. Frozen  samples  were  placed  in  vertical 
containers, covered  and  thawed. After thawing,  the  containers  were  gently  vibrated and 
allowed to sit for several hours. The cover was then  removed, the depth of surface  water  above 
the soil was measured, and the soil  samples, including excess  water,  were  placed  back  into their 
original  bags.  The  depth of the  surface  water and sample  height  were  used to determine  excess 
ice, by volume. 

3.3 LABORATORY TESTING 

Laboratory testing on  soil  samples  retained from the drilling program included moisture content 
determinations  and  grain  size  analyses.  Grab  samples  were  transported by air on March 26, 
1996 and bulk  samples were delivered by Mr. Traynor to EBA's Yellowknife  laboratory on 
April 10,1996. All  laboratory  testing was conducted  in  accordance with ASTM procedures and 
specifications. 

Moisture  content results are  presented  on the borehole logs in  Appendix A. Results from grain 
size  curves  are  presented on borehole logs and on  sieve  report  sheets  presented in Appendix B. 

4.0 SITE DESCRIPTIONS 

4.1 KOALA AIRSTRIP ESKER 

4.1.1 Surface Description 

The Airstrip Esker  is  a  prominent  north-south  oriented ridge located  approximately 1 km 
southeast of the existing  Koala  camp/processing  facility.  Existing  roads  make  the  esker  readily 
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accessible. The esker  has  a  base area of approximately 20 hectares  and  ranges  from 7 m to 
12 m in height. A long  linear  portion of the esker forms a  natural  dam  that  impounds an 
unnamed lake on the east side at a water  level of approximately 470 m. The  esker  currently 
serves as a natural  granular  base for part of the  winter  road  connecting  Koala  camp to the  Lupin 
winter  road. The portion of the  esker  near the south end of the lake has  been  used  as  a  borrow 
source  for  construction  material. 

Surface vegetation  had  been  removed  where extraction of granular  material  had  already taken 
place. On the  west slope of the  esker, in areas  where the surface  remains  undisturbed, 
vegetation  is  limited to moss and  lichen.  Organic  cover  was  not  found at any of the three 
locations  investigated during the field program. Borehole locations are presented in Figure 2. 

4.1.2 Soil Conditions 

The general stratigraphy of the airstrip esker has  been  described by EBA (1995)  and can be 
generally  described as comprising  granitic rock that is  overlain by glacial  till,  in turn overlain 
by glaciofluvial  sand  and  gravel. This was confirmed  by  the  present site investigation. 

At  Borehole INAC-1 , 9.1 m of sand  with  varying  quantities of gravel,  silt,  and an occasional 
cobble  or  boulder was found to overlie massive ice.  Massive  ice  interbedded  with  occasional 
layers of sand or silt  was  found  from 9.1 to 13.1 m. Probable  glacial till underlaid the ice. 

In Borehole  INAC-2, ground stratigraphy consisted of a gravel  and  sand  mixture to 1.3 m, over 
0.9 m of massive ice,  over  alternating  layers of gravel and sand. In Borehole INAC-3, a 0.8 m 
layer of a  gravel  and  sand  mixture  was  found  over 4.5 m of gravel over 0.8 rn of massive ice 
over probable  glacial  till. 

Depth to bedrock  could  not  be  confirmed  with the drilling  equipment  utilized  for the field 
investigation.  Drilling  depths  ranged from 7.0 m in  Borehole INAC-3 to 15.8m in  Borehole 
INAC-1, and  averaged  10.7 m. For Boreholes INAC-1 and INAC-2, boreholes  were terminated 
on possible  bedrock,  or  on  boulders near the  bedrock  surface.  Borehole INAC-3 was 
terminated  due  to  time  limits  set  for  completion of the drilling program  at the airstrip esker site. 

Moisture contents  ranged  from 2 percent at 1.1 m in  Borehole INAC-3 to 79 percent  at 4.8 m 
in Borehole INAC-1, and  averaged 15 percent. Moistures varied widely due to variability in 
ice content. 

eba 
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4.1.3 Permafrost 

Surficial  permafrost  features,  such as circular  depressions and sinkholes,  noted on the  natural 
esker  surface  indicate  the  presence of massive  ground  ice.  Thermokarst  terrain,  which  can  be 
described as irregular  topography  resulting  from  the  melting of excess ground ice and 
subsequent  thaw  settlement,  is  evident along the west  side of the esker. Melt  water from the 
thawing  ice has been  observed  along  the base of the esker's west side in  several  places. 

Ground  temperature  readings  obtained  from  the three thermistor  strings  installed  in  the  esker 
indicate  that  the  ground  temperatures below depth of significant  seasonal  influence vary 
between -1.5 "C and -3 "C. The  active  layer  thickness as inferred  from the ground  temperature 
obtained to date  ranges from 1.2 m to 1.8 m. The active  layer  thickness  information  presented 
above  was  determined  on  the  crest of the  esker  where the surface  had  been  previously 
disturbed. 

Massive ground ice exists at various  locations  within the airstrip esker. A massive ice layer 
5.8 m thick  in  Borehole E3 was  documented  in EBA (1 995) and exposed  massive  ice was 
reported near  Borehole INAC-2 on the east slope of the airstrip esker.  Massive  ice was also 
discovered  in  Boreholes INAC-1 to INAC-3. The ice  encountered in the  present  investigation 
was observed  to be massive with trace  soil  inclusions  and  occasional  sand and silty  sand  lenses 
and  ranged  in  thickness from 0.8 m to 4.0 m. Total  ice  thickness  was 5.3 m in  Borehole INAC- 
1 , O .  m in  Borehole INAC-2, and 0.8 m in Borehole INAC-3. 

Well  bonded,  non-visible excess ice was found  in all three boreholes. In Borehole INAC-1, 
excess  ice  ranged from 7 percent  at 5.8 m to 55 percent at 4.8 m, and averaged 18 percent. In 
Borehole INAC-2, well  bonded  non-visible  excess  ice  averaged less than 5 percent,  and  in 
Borehole INAC-3, well  bonded  non-visible  excess  ice ranged from 10 percent to 15 percent  and 
averaged 13 percent. 

4.2 MISERY LAKE ESKER 

4.2.1. Surface Description 

The Misery Lake Esker is located  approximately 1.5 km northeast of Misery  Lake and is 
oriented  northwest-southeast. A 1.5 m portion of the esker,  extending from Lac de Gras to the 
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south end of an  unnamed  lake, was investigated. The esker  roughly  parallels the natural 
drainage  path, to the  east of the  esker, from the  unnamed  lake  at  approximate  elevation 45 1.6 m 
southeast to Lac  de Gras at elevation 416 m. The Misery Lake Esker ranges from 2 m to 8 m 
in height. 

The  surface of the esker  was  snow-covered  during the site investigation.  Based on air  photo 
interpretations,  surface  vegetation is sparse, and where present, comprises mainly lichen and 
MOSS. Traces of organics in the form of rootlets,  lichens and mosses  were  found at locations 
drilled on the  Misery  Lake  Esker.  Borehole  locations are presented in Figure 3. 

4.2.2 Soil Conditions 

The general smtigraphy of the airstrip can be generally  described as comprising granitic rock 
that is  overlain by glacial  till,  in  turn  overlain by glaciofluvial sand and  gravel.  The 
glaciofluvial  sand and gravel contains varyng degrees of silt,  cobbles and boulders.  Borehole 
logs for the five boreholes  investigated in the Misery Lake Esker are presented  in  Appendix B. 

In Boreholes NAC-4 to INAC-7 inclusive, ground stratigraphy  consisted of granular  material 
comprised  mainly of varying  quantities of sand and  gravel  with  traces to some silt, cobbles and 
boulders. Traces of clay  were  found at 4.2 m in Borehole INAC-4, and at 4.0 m and 5.0 m in 
Borehole INAC-5 . Sand and silt was found  between 7.3 m and 9.0 m in  Borehole INAC-5, and 
between 2.4 113 and 3.6 m in Borehole INAC-8. Massive  ice was found between 6.2 m and 
6.7 m in NAC-8. The  total  thickness of ice is unknown as INAC 8 was terminated  in  ice  due 
to auger breakage. 

Boreholes depths ranged  from  4.1 m in Borehole INAC-7 to 1 1 .0 m in Borehole INAC-5, and 
averaged 8.1 m. As with  the  Airstrip Esker, verification of depth to bedrock  could  not  be 
determined from drill hole data. Boreholes were terminated on possible bedrock or on boulders 
in Boreholes MAC-4 to INAC-7 inclusive.  Borehole INAC-8 was terminated  in  massive ice. 

Moisture  contents  ranged from 2 percent at 1.8 m in  Borehole INAC-4 to 25 percent  at  5.0 m 
in  Borehole INAC-8 and averaged 13 percent. 
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4.2.3 Permafrost 

Previous  subsurface  information  related to ground  stratigraphy  and  ground ice content was  not 
available for the Misery Lake  esker.  From air photographs,  ice  wedges are visible  near  the 
north end of the Misery Lake study area. Massive ice of unknown thickness was found at the 
base of Borehole INAC-8. 

Approximately 5 percent or less well  bonded  non-visible  excess ice was found at 4.8 and 6.5 m 
in  Borehole INAC-4 and at 4.0,5.0, and 6.8 m in Borehole INAC-5. Frozen soil was generally 
friable above permafrost  elevations and, where excess ice was not  encountered,  frozen soils 
were well  bonded  and  non-visible. 

4.3 GROUND CONDITIONS 

Groundwater was not  encountered  in any boreholes in either the Airstrip Esker or Misery Lake 
Esker study areas. Groundwater will follow the active layer/fiozen soil boundary during the 
thaw season. 
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5.0 CLOSure 

The text of this report is present in digital (WP6.1) format  with two copies of the report 
(Appendix E). 

We trust  that this adequately  documents the investigation and findings EBA Engineering 
Consultants Ltd. has appreciated the opportunity to work on this project  and  would  like to 
acknowledge the cooperation and guidance  provided by Mr. Steven Traynor of INAC and 
Midnight  Sun Drilling Co. Ltd.  Please contact the undersigned if you  have  questions or 
comments. 

Respectfully  submitted, 

EBA ENGINEERING CONSULTANTS LTD. 

Prepared by:  Reviewed  by: 

Robert Lachance, P.Eng. 
Project  Engineer 

T.E. Hoeve, P.Eng. 
Project Director, N.W.T. 

ERA ENGINEERING 
CONSULTANTS LTD. 
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MAJOR DIVISIONS 

HIGHLV ORGANIC SOILS 

UNIFIED SOIL CLASSIFICATIONt 

GROUP 
SYMBOLS 

TYPICAL  NAMES  CLASSIFICATION  CRITERIA 

GW Well-graded gravels and grave1,sand 
mlxtures. l i t t le or no fines 

GP I Poorly-graded gravels and gravel.sand 
mixtures, l i t t le  or  no fines 

GM Silty gravels, gravel-rand-silt  mlxtures 

GC Clayey gravels, gravel-sand clay mix- 
tures 

sw I l i t t le  or  no fines 
Well-graded sands and gravelly sands. 

~ 

&: 

8 4  

Cu = Dgo/O,o Greater  than 4 

(D,,)2 
E C -- Between 1 and 3 

,; 2 c - D 1 0 x D 6 0  e 

f h % { Z  
-a 

Not meeting both crlteria for GW 

0 'i 

izL''. t f Attsrberg  limits  plot  below  'A'  line  Atterberg  limits  plotting 

E & $ ; or  plasticity index less than 4 in hatched area  are bor- 

.& $1 'z Atterberg  limits  plot above 'A'  line 
derIInP classifications re- 
qulring usc of dual  sym- 

and plartlcity index greater than 7 
0 

bols 
,- m z ,  Cu - D ~ , l D , o  Greater  than 6 

OH Organic clays of medium  to high " 0 10 20 30 40 BO 60 70 80 90 100 
l,laUlD LIMIT plasticity 

Peat, muck and other  highly  organic 'Bared on  the material passing the 3 in. 175 mm) sieve 
soil$ TASTM Designation D 2487. for  identification  procedure see 0 2488 PT 

~ 

GROUND ICE DESCRIPTION 

ICE NOT VISIBLE 

I , G ~ ~ ~ P , I  V SYMEOLS~ SUBGROUP DESCRIPTION 

I N f  I Poorlv-bonded or  friablc I !  
N I Nbn I No e x c m  ice. well-bonded I I  

Nbe Excess Icw, wwll - bonded I 1  
NOTE: 
1. Dm1 #ymbols e# used to  indlcrn bomlmrlinm or mixed 

2. Vlausl s#tlmates of ice content8 indicawd on bonhols 
IN ckulficetions 

3. Thin nyrnm of ground ice description hsr b n n  modl- 
logs f 6% 

fled fMm NRC Tmhnical Memo 79, Guide 10 thr 
Field Dmrlption of psrmafrosr for Enginwrinu 
Purpoms 

LEGEND 

soi l  Ice 

VISIBLE ICE LESS THAN 50% BY  VOLUME 

VISIBLE ICE GREATER THAN 60% BY VOLUME 

Ice with mil inclusions 
Soil  Typo 

lgreater than 25 mm ( 1  iri.) lhick) 
Ice without soil Inclusions 

2071183 



SYSTEM INTERNATIONAL UNITS 

SI UNITS 
length 
mass 
time 
electroc current 
thermodynamic temperature 
amount of substance 
luminous intensity 

metre 
kologram 
second 
ampere 
kelvin 
mole 
candela 

kg 

m 

5 

A 
K 

mol 
cd 

~ 

SI SUPPLEMENTARY UNITS 
plane  angle radian rad 
solid angle steradian sr 

EXAMPLES OF SI DERIVED  UNITS  WITH SPECIAL NAMES 
frequency hertz Hz 1 I5 1.1 

force newton N rn ' kg/s2 m - k g ' s 2  
pressure,  stress  pascal Pa N/m2 m r  . k g  s 2  
energy, work.  quantity of heat joule J N . m  m2 ' k g ' s 2  
power, radiant flux  watt W Jls m 2 - k g . s 3  

EXAMPLESOF SI DERIVED  UNITS  WITHOUT SPECIAL NAMES 
velocity . linear metre per second m/s r n - $ 1  

- angular (radian per =condl radh rad . s 
acceleration - linear (metre per  second)  per  second mIs2 m . t? 

- angular (radian per second)  per  second rad/s2 rad s 
concentration lof amount of substance) mole per cubic metre mol/m3 mol m-3 

dynamic viscosity pascal sacund Pa s m 1   - k g ' s 1  
moment of force newton metre N . m  m2 

surface tension newton per metre N l m   k g - s 2  
heat flux density, irradiance watt per  square metre W/m2 k g ,  5.3 
heat capacity. entropy joule per kelvin J/K m2 . ~2 K - 1  

specific heat capacity, specific entropy joule per kilogram  kelvin J/(kg.  KI m2 . s 2 .  K-1 
specific energy Joule per kilogram J/kg mz . s 2  

thermal conductivity watt per metre kelvin Wl(m K)  rn kg s ' K" 

OTHER UNITS PERMITTED FOR USE WITH SI 

[IUANTITY  NAME SYMBOL DEFINITION 

time 

plane angle 

area 
volume 
temperature 

mass 

minute 
hour 
day 
year 
degree 
minute 
gecond 
hectare 
litre 
degree  Celsius 

tonne 

min 

d 
h 

a 

ha 
L 

' C  

t 

1 min = 60 s 
1  h = 3,600 s 
1 d = 86,400 6 

1' = ("1180) rad 
1' = ("H0.800) rad 
1 "=  ("/648.0001 rad 
1 ha = 10,000 m2 

0 C = 273.15' K 
1,000 L = 1 m3 

temperature interdal 1 C '  - 1  K 
l t = l , O O O k g = l M g  

MULTIPLYING FACTOR 

~ 

PREFIX SYMBOL MULTIPLYING FACTOR PREFIX SYMBOL 

1,000.000.000.000.000.000 = 10'8 
1,000,000,000,000,000 = 10'5 

1,000,000,000,000 = 10'2 
1.ooo.ooo.ooo = 109 

1,000,000 = 106 
1,ooo- 103 

100 = 102 
10 = 10' 

exa E 
peta P 
tetra  T 

uiga G 
mega M 
kolo k 

hecto' h 
deca"  da 

0.1 = 10'  
0.01 = 10 7 

0.001 = 10-3 
0.000.001 = 106 

0.000.000.001 = 109 
0.000.000.000.001 = 10 12 

0.000.000.000.000.001 = 10 15 

0.000.000.000.000.000.001 - 10 18 

deco' 
centi' 
mdlo 

macro 
nano 
poco 

femto 
atto 

EIM Enginraring  Conrultantr ltd. 
2085 
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PROJECT: GRANULAR MATERIAL  INVESTIGATION 
PROJECT  NO: 0701-96-12174 DRILL/CO.: CME 750/MIDNIGHT SUN  DRILLING BHP KOALA PLANT, N.W.T. 
BOREHOLE NO: INAC-96- 1 CLIENT:  INDlAN & NORTHERN  AFFAIRS  CANADA 

h 

v 
E 
I 

L n 
33- 

- 1.0 

- 2.0 

- 3.0 

- 4.0 

- 5.0 

- 6.11 

- 7.0 

- 8.0 

- 9.0 

SOIL 
DESCRIPTION 

LOCATION:  AIRSTRIP ESKER, REFER  TO FlG.2 I UTM ZONE: 12 N7173225  E519121 I ELEVATION: 475.00 (m) 
NO RECOVERY Ix] SPT SAMPLE DISTURBED [II1 A-CASING CORE 

IAND - gravelly(fine to coarse-grained, 
ubangular to subrounded), trace silt, 
race  cobbles,  medium to coarse-grained, 
;ngular, moist,  brown 
11: Depth = 0.0 rn to 0.8 m 

(26% Gravel, 71% Sand, 3% Fines) 
- becomes  sand  with a trace  to  some  gravel 

(subangular to subrounded.  fine-grained) 
trace silt, medium to coarse-grained, 
damp, brown 

;ample 2: Depth = 1.0 m to 1.3 m 
(1 0% Gravel, 85% Sand, 5% Fines) 

- becomes moist 
- sand  becomes fine to medium-grained 
- sand becomes fine to coarse-grained 

- occasional silt nodules 

- trace of cobbles/boulders 

- cobble/boulder a t  6.4 rn 

- Sand becomes gravelly(fine-grained,  sub- 
angular), trace silt, fine to coarse- 
grained, wet, brown-grey 

Sample 11 b: Depth = 8.4 rn to 8.7 rn 
(27% Gravel, 69% Sand, 4% Fines) 

CE - massive 
- 100 rnm sand layer, traces silt & gravel 

Pwnc M.C. LlaulO - 
I 

20 

..  ... 

..... 

".; 

..... 

. . ... 

* j  

GROUND ICE 

DESCRIPTION 

FROZEN 
Nbn, Vx=l  X 

I 

... becomes Nbe 
Vx=l x 

Nbe= 13% 

.... Nbe=lO% 

Nbe=55% 

Nbe=7% 

I 

I 

I 

LOGGED BY: RGL 
d 

EBA Engineering Consultants Ltd. 'RwIwED By: TEH ICOMPLEIE: 96/03/20 
5. 

Yellowknife, N.W.T. Paqe I of 2 Fiq. No: BH-01 
97/02/07 Ds:W (12174) 

' 1  

0 
W I  
3 

- 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 
SP 

SP 

ICE 

SP 
ICE 

1: 1 
- 



SAMPI 
1 

h 

W 
E 

E 
w a 

10.0 

- 11.0 

- 12.0 

- 13.0 

- 14.0 

- 15.0 

- 16.0 

- 17.C 

- la.( 

- 19.1 

SOIL 
DESCRIPTION PCAsnc M.C. 1laUlD 

20 40 60 80 
SAND - Some silt, trace gravel, brown 

ICE - massive 

. .  . . .  

. ,  
, .  

. .  ..................... 

- 100 mrn silt layer, grey 

SILT - trace of fine sand, trace iron 
Jxides at soil/ice interface, qrey I 
ICE - massive 

GRAVEL (Probable Till) - sandy, some 
cobbles and boulders 

END OF BOREHOLE  AT 15.8 m 
- BOREHOLE  TERMINATED ON POSSIBLE  BEDROCK 
- 75 mm DIAMETER WC TUBING INSTALLED TO 

7.4 m FOR DOWN HOLE LOGGING BY THE GSC 
- SLOUGH AT 10.1 m FROM GROUND SURFACE 
- NO  WATER IN HOLE (ABOVE 10.1 m) AT 

COMPLDION. SOME OF WET SAMPLES MAY 
HAVE RESULTED FROM MELTING ICE. 

. . . .  

..... 

GROUND ICE 

DESCRIPTION 

x 

Ube= 15% 

I 

I 

I 
I 

1 455.1 I 

EBA Engineering Consultants Ltd. .RUINED By: TEH 
LOGGED BY: RGL COMPLEXON DEPTH: 15.8 

COMPLETE: 96/03/2b 
Yellowknife. N.W.T. Fiq. No: BH-01 Paqe 2 of 2 

97/02/07 05:SORI (1 21 74) 
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PROJECT:  GR4NULAR  MATERlAL  INVESTIGATION 

UTM ZONE: 12 N7172626 E519158 1 ELEVATION: 475.00 (m) LOCATION:  AIRSTRIP  ESKER,  REFER  TO FIG.2 
DRIU/CO.: CME  750/MIDNIGHT  SUN  DRILLING PROJECT NO: 0701 -96- 121 74 BHP KOALA PLANT, N.W.T. 

BOREHOLE NO: INAC-96-2 CLIENT:  INDIAN & NORTHERN  AFFAIRS  CANADA 

SAMPLE RPE MSHELBY TUBE NO RECOVERY SF7 SAMPLE DISTURBED A-CASING CORE 

SOIL 
DESCRIPTION DESCRIPTION 

ICE I pwnc M.C. LIQUID I 

20 40 60 80 
. . .  iAVEL AND SAND - (fine to coarse-grained. 

lgular sand), same cobbles and  boulders, 
ace silt, fine  to  coarse-grained, sub- 
lunded to rounded, brown 

, . .  
, . .  , .  j ; FROZEN Nf 

; Nbe=2% 
. . .  . . . .  . . . . .  . .  

. .  
. . .  , - .  . . . . .  

.. * .... .j ............ .~ .....; ...... ! .... .l. ....: -..; ...... . ,  

, -  . . . .  , .  . . .  . . . . . .  . . . . . . .  . . .  . . .  . .  
, . .  . . . . .  . . , .  . . . . . . .  . . . . . .  . . . . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . . . .  . . .  . . . . .  . . . . . . . . .  . . .  . . .  ................................................................... boulder (0.3 m diameter) . , . -  

, . .  I B1: Depth '= 0.9 m to 1.4 rn 
. . .  (57% Gravel, 38% Sand, 5% Fines) ................................ . .  

. , . .  . .  . . . .  ;E - massive, trace soil inclusions . . . .  . .  , .  . . . .  . . .  , .  . . . .  . .  . . . .  . .  .... 
, . . ,  . . . .  . . .  

RAVEL - sandy, some cobbles and boulders, ........................ : 

'ace t o  some silt, brown-grey 

. . .  . , . .  . -  ...... . . . .  . . . .  . . , .  i t ' ;  
. . . .  , .  . . .  : 

.-. . 

..... 

(From 
.6 m) 

-GM 

GP 

SP 

GP 

GP 

2: Depth = 2.3 m to 3.6 rn 
(57% Gravel, 36% Sand, 7% Fines) 

. cobble  and boulder content decreases to .... ! ......................... 

trace 

............................... , -  . , . .  
, . .  , . .  . . . .  . . ,  . .  . .  . , ,  . . .  . . .  , .  

. ,  

. . .  

. . .  . .  . .  
, .  . , . .  . . . .  . . .  . , . .  

, .  
. .  

, .  
, .  . . .  

.... 

.... 
. . . .  
. . , .  . . . .  . .  . . . .  . . , .  . . . .  

.............................. . , .  . .  

. , . .  . . . .  . - .  . .  
. .  

... * ..... j.. . ...i ..... j.. ... 
. .  . . . .  

- some cobbles and boulders ..... 
. . . .  . .  , .  . . . .  . . . .  . - .  . . . .  . . .  . .  
. . .  ............................... 

;AND - silty, angular, fine to coarse-gr., 
ret, brown-grey 

, . .  . . . .  . , . .  . .  
. ,  

, . .  . . .  . .  . ,  . . . .  . . . .  . . .  . .  . .  ................................ . .  , , - .  . , . .  . .  . . .  , .  . . . .  . . . .  . . , ,  
, . .  

. . . .  . . , .  13: Depth = 5.2 m to 6.7 rn 
. .  

. .  ............................... 
(0% Gravel, 78% Sand, 22% Fines) 

. ,  

, . "  , . .  , . .  
. .  . .  . . .  

, . .  . , .  
, .  

. .  

. .  . .  . . . .  ........................... . . .  
, .  

. .  , . .  . . .  

;RAVEL - sandy, some silt, cobbles and 
Ioulders, wet, brown-grey 

. . .  . .  
, .  
. . , .  

. .  

............................. , .  . .  . .  . ,  
. .  . . .  
. .  . .  . . .  

..... 

... 

.... 

..... 

..... 

.... 

... 

.. , 

I 

...... 

..... .................. :.. 

. .  

END OF BOREHOLE  AT 9.3 m. 
- BOREHOLE  TERMINATED  ON POSSIBLE BEDROCK j ' 
- 75 mrn DIAMETER PVC TUBING  INSTALLED  TO 

. ,  

...................... 

, .  . , . .  
, .  

. . .  .......................... . ,  

. .  I 1  
. .  , .  

. ,  
, .  

I 

. . . .  . . ,  I ! 
ED BY: RGL COMPLEnON DEPTH: 9.1 

I U W WED BY TEH COMPLETE: 96/03/21 
Yellowknife, N.W.T. tFiq. No: BH-02 Paqe 1 of 3 

g / M / 0 7  &m (17.174) 
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h 

Y 
E 
IC c 
E7 
D 

7m 

- 11.0 

- 12.0 

- 13.0 

- 14.C 

- 15S 

- 16J 

- 17. 

- 18. 

- 19 

2 

SOIL 1 GROUND ICE 

DESCRIPTION 

9.2 m FOR DOWN HOLD LOGGING BY THE GSC 

- SLOUGH AT 7.1 m BEFORE CLEAN OUT FOR GSC 
- AUGER BIT LOST IN BOREHOLE -.. 

- BOREHOLE DRY AT COMPLETION 
..,,.. 

..... 

..... 

.... 

I 

I 

I 

I 

I 

p 

ti 455 

. . . . . . . . . . . . . . . . . . . . . .  
, .  

. ,  . ,  
. ,  

. .  
. . .  

. .  

I 

EBA Engineering Consultants Ltd. ' R U I N E D  By: TEH COMPLETE: 96/03, - 
LOGGED BY: RGL COMPLETION DEPTt 

Yellowknife, N.W.T. Fiq. No: BH-02 Poae 2 of i 
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i: 9.1 m 
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DESCRIPTION I 

;RAVEL AND SAND - (sand is fine to medium- 
jr., angular), trace siit, fine to coarse- 
-ained. subangular. light  brown 
1: Depth = 0.1 m to 0.8 m 

- 6.0 

- 7.0 

- 8.0 

- 9.0 

SOIL 
I I  
I 

(49X Gravel, 45% Sand, 6% Fines) I 
RAVEL - sandy (fine to medium-grained, 
nyular), trace silt, cobbles and  boulders 
ne to coarse-gr., subangular, It, brown 
2: Depth = 0.8 m to 1.5 m 
(68% Gravel, 28% Sand, 3% Fines) 

I 100 mm diameter cobble 
3: Depth = 1.5 rn to 2.3 m 
(76% Gravel, '18% Sand, 6% Finesj 

' 175 m m  diameter  boulder 
. 300 mm diameter  boulder 
. 400 mm diometer boulder 

- cobble and boulder content decreases, 
wet 

:E - trace to some soil inclusions 
- 150 mm layer of gravel 

;RAVEL (Possible Till) - sandy, some 
:obbles and boulders, trace to some silt, 
xown-grey 

IN0 OF BOREHOLE AT 7+0 rn 

- 75 rnm DIAMETER PVC TUBING  INSTALLED TO 
5.0 m FOR DOWN HOLE LOGGING BY THE GSC 

- SLOUGH AT 5.2 m BELOW GROUND SURFACE 

- BOREHOLE TERMINATED  AT 18:OO HOURS 

- BOREHOLE DRY AT COMPLETION 

jfe. N.W.T. IFiq. No: BH-03 

becomes Nbe 

3e= 10% 

be= 15% 

I 

I 

I 

I 



PROJECT:  GRANULAR  MATERIAL  INVESTIGATION CLIENT: INDlAN & NORTHERN  AFFAIRS  CANADA BOREHOLE  NO: INAC-96-4 
BHP KOALA PLANT,  N.W.T. DRIU/CO.: CME 750/MIDNIGHT  SUN  DRILLING PROJECT  NO: 0701-96-12174 
LOCATION: MISERY LK. REFER TO FIGURE 3 I UTM  ZONE: 1 2  N7160379 E541 109 I ELEVATION: 427.80 
SAMPLE TYPE WSHELBY TUBE NO RECOVERY SPT SAMPLE OISTJRRED A-CASING 

w 
W p p 

w w ,  
&g. 
s i m  
=E4 

- 1.0 

- 2.0 

- 3.0 

- 4.0 

- 5.0 

- 6.0 

- 7.0 

- 8.0 

- 9.0 

9 

i- 
\' 

2 

32 

3 

33 

4 

5 

6 

7 

SOIL 
DESCRIPTION 

SAND - silty, traces of clay and grovel 
:subrounded to subangular), fine to coarse 
-grained, subangular to angular, brown 
31: Depth = 0.0 m to 0.8 m 

(26% Gravel, 48% Sand, 26% fines) 
- becomes gravelly (fine-grained,  sub- 

rounded to subangular) 
?RAVEL - sandy, Some cobbles and  boulders, 
some silt, brown 
:RAVEL AND SAND - some cobbles and 
Doulders, trace silt, brown 

B2: Depth = 2.3 m to 3.1 rn 
(57% Gravel, 39% Sand, 4% Fines) 

- cobble 

- some cobbles and boulders 

- boulder 
END OF BOREHOLE AT 7.9 m 
- BORHOLE TERMINGATED ON POSSIBLE BEDROCK 
- SLOUGH  AT 5.9 m BELOW GROUND SURFACE 
- BOREHOLE DRY AT  COMPLETION 
- 75 mm DIAMETER PVC TUBING  INSTALLED TO 

5.7 m FOR DOWN HOLE LOGGING BY THE GSC 

1 

F v s n c  M.C. LlQUlO 

" 

Ff 

"'I 

GROUND ICE 

DESCRIPTION 

iOZEN Nf 

becomes Nbn 

. becomes Nbe 
#be=5% (from 
.O to 5.4 m) 

lbe<5% (from 
,,5 m to end of 
arehole) 

I 

I EBA Engineering Consultants Ltd. (RNICNED By: TEH 
LOGGED BY: RGL 1COMPLETION DE 

) 

"-- 
RE 

GW 

GW 

CW 

SM 

GM 

GM 

GM 

GM 

- 
i: 7. 

, 5  



PROJECT: GRANUIAR MATERlAL  INVESTIGATION 

SAMPLE WE MSHELBY TUBE NO RECOVERY SPT SAMPLE DISTURBED [ID A-CASING I 

ELEVATION: 444.60 (m) LOCATION: MISERY LK., REFER TO FIGURE 3. UTM ZONE: 12 ~ 7 1 6 0 8 5 3  ~54050a 

PROJECT  NO: 0701 -96-12174 DRIU/CO.: CME 750/MIDNIGHT  SUN  DRILLING BHP KOALA PLANT, N.W.T. 

BOREHOLE NO: INAC-96-5 CLIENT: INDIAN & NORTHERN AFFAIRS CANADA 

1 1  

SOIL 
DESCRIPTION PLAsnc M.C. LlQUlO - 

20 (0 60 80 
. . .  

, .  . . . . .  ,RAVEL - some sand, truce silt, trace 
obbles, and silt, fine to medium-grained, , ; ; t i ,  

ubrounded,  brown 

. ,  . .  . . .  . . . . . .  . .  . . .  . . . . . . .  . . . . . .  . .  , . .  . .  . . .  , .  . , . - .  
, .  , .  

, . . , , . . , . 
. . . .  . . . .  . .  . . . . . .  
: ,  . . . . .  . . . . . . .  . .  

. . . .  ................................................................ . . .  . . , . .  . .  . ,  . . . . . . . .  , .  
. , . .  . .  . .  . . , .  

- sand  content  becomes  "trace",  gravel 
becomes fine-grained,  subrounded t o  
subangular,  uniform 

(83% Gravel, 15% Sand, 2% Fines) 

(50% Gravel, 46% Sand, 4% fines) 
RAVEL  AND SAND - trace  silt,  (gravel  is 
ne to coarse-grained,  subrounded to 
Jbongular), (sand is medium to coarse- 
rained, angular), damp to moist. brown 

31: Depth = 0.75 rn to 2.3 m 

32: Depth = 2.3 m to 3.8 rn 

, .  . . . .  
. . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . . . .  . . . .  

............................................................... 
;RAVEL (Possible Till) - sandy,  some  silt 
nd  cobbles,  trace clay, fine to coarse- 
,rained,  subrounded to subangular,  brown 
- 0.7 m diameter  boulder 

;AND - gravelly,  some  silt and cobbles, 
race clay, fine to coarse-grained.  sub- 
ounded to subangular, brown 

. . . . .  . . ,  . .  . .  . .  

. . .   . . .  

. . . . . .  . ,  , .  

. . . . . . . . .  . . . .  ! . .  : : : : : : : : .  
. . . . .  . , . .  

, .  . . . .  . . . . . . .  ............................................................... . . .  . , .  . . . . .  , .  . ,  . . . .  . . . . . .  
: : : : : . : . :  * ; j i l i : ; ;  , , -  . . .  

. . . .  . . .  . ,  , -  

; ...................................................... ......... . . . . .  . , , . . , . . . .  . , . .  , . .  
. , .  . . .  . . . . . . .  . . . . . .  . . . . .  . . . . .  . . . . . . .  . . . . . .  ! .  . . . .  . . . . .  , . -  . . . . . . .  . ,  

. .  . . . . .  , .  
, . .  . . .  
. , .  ...................................... 1 .............. . . .  I .......... . . . . . .  . . . . .  . .  . ,  

. ,  . .  . . . . . .  . .  
. . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . . .  , .  m ; ; ; ; : : ; ; :  . . . .  . . .  . , .  . ,  . . . . .  . . . . . .  . . . . . . .  . . . . . . . . .  . . . . .  . . ,  . . . . .  

. , , . . , , . . . . . . . .  

.............................................................. . .  . . . .  33: Depth = 5.5 m t o  6.7 m 
, .  

. , , .  . .  . .  
: : : : : .  

: :  . . .  

. .  . . .  

(30% Gravel, 48% Silt, 22% Fnes) 
. .  

, .  
, . .  

. . ,  . , ,  . .  
. .  . .  . . . . . . . .  . . . . . .  ............................................................ . .  

, . .  . . , .  . . . . . .  
. . . . .  . . .  , .  

, . .  , .  . , . . , , . , . . . . . . . .  . . . . .  . , .  . . .  
- 0.5 m  diameter  boulder 

. ,  . .  . .  . . . . . .  . .  . . .  . . . . .  . . .  . . . . .  , .  
. . . . . .  . . . .  . . . . . . . .  . . . . . .  . ,  ..... ...................................................... 

. .  

and boulders, brown 
- 0,5 m boulder 
- some gravel,  trace cobbles and boulders 

. . .  ... 

GROUND ICE 

DESCRIPTION 

ROZEN N f  

- becomes  Nbn 

- becomes  Nbe 

,e=% 

becomes Nbn 

SM 

SM 

SM 

I l /y w 

!A Engineering Consultants Ltd. By: TM 
LOGGED BY: RGL COMPLETION DEPTH: 1 1.0 m 

COMPLETE: 96/03/23 

I Yellowknife, N.W.T. Fiq. No: BH-05 Paqe 1 of 2 
g7/M/07 OWWU (12174) 



PROJECT:  GRANULAR  MATERWL  INVESTIGATION 
PROJECT  NO: 0701 -96-12174 DRIU/CO.: CME 750/MIONlGHT  SUN  DRILLING BHP KOALA  PLANT.  N.W.T. 
BOREHOLE  NO: INAC-96-5 CLIENT: lNDl4N & NORTHERN AFFAIRS  CANADA 

- I 

LOCATION: MISERY LK.,  REFER  TO  FIGURE 3. 1 UTM ZONE: 12 N7160853 E540508 I ELEVATION: 444.60 (m) 
SAMPLE TYPE   SHELBY TUBE NO RECOVERY (XI SPT SAMPLE DISTURBED [II1 A-CASING 

1 
h 

E 
w 

E 
Eh 
n 

- 11.0 

- 12.0 

- 13.0 

t_i 
- 15.C 

- 16.c 

- 17S 

- 18.1 

- 19. 

- 20. 

SOIL 
DESCRIPTION 

- some gravel, trace cobbles 
GRAVEL  AND  SAND (continued) 

- probable boulder 
END OF BOREHOLE AT 11.0 m. 

- 75 rnm DIAMETER PVC TUBING  INSTALLED TO 
- BOREHOLE  TERMINATED  ON  PROBABLE BOULDER 

10.6 m FOR DOWN HOLE LOGGING BY THE GSC 

CLEANOUT 
- ONE DRILLING BIT LOST IN BOREHOLE DURING 

- SLOUGH AT 9.8 m BEFORE CLEAN  OUT BY GSC 
- EOREHOLD DRY  AT  COMPLETION 

u s n c  M.C. LIQUID 

jo 

... 

..... 

.,.. 

... 

... 

... 

..... 

.... 

. . . .  

. .  

. .  . . . . . . . . . . . . . . . . .  , .  . ,  . ,  

GROUND ICE 

DESCRIPTION 
I 

i 
I 

I 

I 

I 

. . . . . .  
. . . . .  , . .  . . . .  . .  , . .  

, . .  . .  
. . , .  

EBA Engineering Consultants Ltd. REVIwED TEH 
LOGGED BY: RGL 

COMPLEE 96/03, 
COMPLOlON DEPTt 

Yellowknife, N.W.T. Paae 2 of 2 Fiq. No: RH-05 
97/02/U7 05m (12174) 
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I 
I 
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I 
I 
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SOIL 
DESCRIPTION Pwnc M.C. LIQUID - GROUND ICE 

DESCRIPTION 

'ROZEN - Nf 
20 4 

GRAVEL - sandy(subrounded to subangular, 
fine to mediurn-grained), some silt  and e I :  

obbles, subrounded to subanqular,  fine to  . .  
. . . . . . . . . . . . . . . . .  

oarse-qrained, wet, brown , .  

IAND - trace  qravel(subrounded to sub- , . .  ......................... .... 
I 

.... 

.... 

.... 

.... 

.... 

ngular,  fine-grained),  trace silt, sub- 
mgular to angular,  medium to coarse- 
rained, moist, brown 
- cobbles/coarse  gravel I.... 
- sand  becomes fine to coarse-qrained 1 
;AND  AND GRAVEL(anqular, fine to coarse- 
gained),  trace silt, moist to wet 
31: Depth = 2.3 m to 2.8 m 

- silt content increases to "some" J 
;RAVEL - sandy (fine to coarse-grained), 
:om@ silt, cobbles and boulders, fine-gr., 
.ounded to  subrounded, moist to wet, brown 
- 350 rnm diameter  boulder at 2.9 m. 
- silt  content decreases to  "trace of" 
32: Depth = 321 rn to 3.6 rn 

(85% Gravel, 13% Sand, 2% Fines) 

(47% Gravel. 50% Sand, 3% Fines) 

I 

Vbn 

Nbn 

- 'silt content increases to "some 
;AND AND GRAVEL - (qravel is fine to 
:oarse-grained), trace silt,  medium to 
:oarse-grained, moist, brown 
33: Depth = 4.1 rn to 5.3 rn ~ 

SAND - some gravel(subangulor),  trace to 
some silt, tr. cobbles,  medium to coarse- 
grained,  subrounded to subangular, moist, 
brown 
- trace to some gravel 

.- 

(45% Gravel, 45% Sand, 10% Fines) 

SP 

SP 

SP 

SP 

SP 

P-S 

I 

I 

Vx=l  x 

Nbn 
a . '  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  , .  

SAND  AND GRAVEL (Possible Till} - some 
fines, trace cobbles,  brown I 

S 
84: Depth = 9.1 rn to 9.9 m 

(38% Gravel, 43% Sand, 19% Fines) L Y I  

- 10.0 R t , . .  I I  

EBA Engineering Consultants Ltd. 'RUINED By: EH 
LOGGED BY: RGL COMPLEnON DEPTH: 10.7 rn 

COMPLETE. 96/03/23 

Yellowknife. N.W.T. Paqe 1 of 2 Fiq. No: BH-06 
9?//02/0V C6:W (12174) 
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1 PROJECT:  GRANULAR MAlERkL INVESTIGATION I CLIENT: INDlAN & NORTHERN  AFFAIRS  CANADA I BOREHOLE  NO; INAC-96-6 

E 
v 

E 
4 a 

- 11.0 

- 12.0 

- 13.0 

- 14.0 

- 15.0 

- 16.0 

- 17.0 

- 1a.c 

- 19s 

BHP KOALA PLANT.  N.W.T. 

SAMPLE TYPE =SHELBY TUBE NO RECOVERY SPT SAMPLE DISTURBED A-CASING 

ELEVATION: 451.40 (m) UTM ZONE: 12 N7161018 E540449 LOCATION: MISERY LK., REFER  TO  FIGURE 3. 
PROJECT NO: 0701 -96- 121 74 ORILL/CO.: CME 750/MIDNIGHT  SUN  DRILLING 

r 

SOIL 
DESCRIPTION 

;RAVEL - sandy, some cobbles and boulders, 
;ome silt, brown 
- boulder a t  9.9 m. 
;RAVEL (continued) 
:ND OF BOREHOLE AT 10.7 m. 
- BOREHOLE TERMINATED  DUE TO BROKEN BIT 

UNDERSIZED  HOLE FOR REPLACEMENT BITS. 
- 75 rnm DIAMRER PVC PIPE INSTALLED TO 

8.8 m FOR DOWN HOLE LOGGING BY THE GSC 
ON POSSIBLE BEDROCK 

- SLOUGH AT 8.8 rn FROM GROUND SURFACE 
- BOREHOLE DRY AT COMPLETION 

I w n c  M.C. LIQUID 

.... 

GROUND ICE 

DESCRIPTION 

ICOMPLETION DEI 

"r 

i 

3.7 rn 
& 

EBA Engineering Consultants Ltd. REVICNED By: TEH 
LOGGED BY: 

ICOMPLE: 96/03/23 
Yellowkn&. N.W.T. Fiq. No: EH-06 Paqe 2 of 2 

87/02/07 05:32R1 (1 21 74) 



PROJECT:  GRANULAR  MATERRL  INVESTIGATION I CLIENT:  INAC I BOREHOLE NO: INAC-96-7 
BHP  KOAIA  PLANT.  N.W.T. DRILL/CO.: CME  750/MIDNIGHT  SUN  DRILLING  PROJECT  NO: 0701 -96-1  21 74 
LOCATION: MISERY LK., REFER TO FIGURE 3. UTM ZONE: 12 N7161229 E540457 ELEVATION: 451.90 (m) 
SAMPLE W E  HSHELBY TUBE (71 NO RECOVERY SPT SAMPLE DISTURBED A-CASING 

I n 

- 1.0 

- 2.0 

- 3.0 

- 4.0 

- 5.0 

L 
- 6.0 
c 

- 7.0 

- 8.0 

- 9.0 

3 

GROUND ICE 

DESCRIPTION 

lOZEN - Nf 

V 
v7 
3 

GP 

GP 

SP 

SP 

DESCRIPTION LlPUlO 

GRAVEL - some sand(fine to  coarse-aroined) . .  

trace silt, fine to coarse-grained, sub- 
rounded to subangular, moist, brown 
Bl :  Depth = 0.0 m t o  0.5 m 

(80% Gravel, 16% Sand, 4% Fines) 

... 

.... 

.... . . .  

- gravel  becomes fine-grained, sand 
becomes medium to coarse-grained 

bn SAND - some  gravel  (fine-grained, sub- 
rounded to subangular), some silt, fine 
to coarse-grained,  subrounded to angular, 
moist,  brown 
Sample 3: Depth = 2.4 m' to 2.9 m 
I (1 7% Gravel, 67% Sand, 16% Fines) I 
GRAVEL (Possible Till) - some sand and 
silt, trace cobbles, brown 

BOULDER OR POSSIBLE  BEDROCK 

END OF BOREHOLE AT 4.1 m. 
- BOREHOLE  TERMINATED IN BOULDER OR 

POSSIBLE BEDROCK 
- BOREHOLE DRY AT  COMPLETION 
- SLOUGH AT 2.4 m BELOW GROUND  SURFACE 

.: 
I 

.... 

.......... 

....... I 

I 

. . , , , , , 

, .  

. . . . . . . . . . . . . . . . . .  

1 
LQGGED BY: RGI EBA Engineering Consultants Ltd. By: TEH 

Yellowknife, N.W.T. Fiq. No: BH-07 Paae 1 of 1 

PTt 
[COMPLETE: 96/03, 

97/02/07 05:52Rl (1~174) 
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SOIL 
DESCRIPTION 

I GROUND ICE 
PLpSnc M.C. DESCRIPTION 

I 20 4 
;AND - gravelly  (fine to coarse-grained), FROZEN - Nf 

F 

... 

]rained, angular to subangular, brown 
some cobbles, some fines, fine to coarse- 
31: Depth = 0.0 m to 0.8 rn 

SAND - some silt, trace  gravel (fine-gr.) 
fine to medium-groined, grey ..... 

(31% Gravel, 57% Sand, 12% Fines) ..... 

..... 

;M 

jM 

SM 

SM 

SP 

SP 

SP 

I... .... 
.... 

4bn 

.... SAND  AND SILT - fine-grained, brown 3 

a 

I.... ..... 
.... 

3.0 

- 4.0 

- 5.0 

- 6.0 

- 7.0 

- 8.0 

- 9.0 

- lo.( 

( , I.... Sample 4: Depth = 3.2 m to 3.5 m 
0.0% Gravel 53% Sand, 47% Silt 

SAND - trace silt, brown 
- brown sand is interbedded  with thin 

(2 mm) layers of black mineral 

.... 

.... 

.... 

.... 
I 

.... 

.... inclusions 

- BOREHOLE TERMINATED DUE TO BROKEN AUGER 
- TWO AUGER FLIGHTS, ONE BIT AND ONE AUGER 

I 

.. , 

CATCHER LOST IN HOLE . ,: ............. :. 
- BOREHOLE DRY AT COMPLETION 
- NO APPARENT SLOUGH 

. . .  , .  . . . . . .  
. , .  . .  

, .  
. . . . .  

............................... 
. .  , .  

. .  

I 

. . .  

. . . . . . . .  

. . . . . . . .  
, .  

I 

EBA Engineering Consultants Ltd. RNIMED By: EH 
LOGGED BY: RGL COMPLETION DEPTl 

COMPLETE: 96/03, 
Yellowknife. N.W.T. Fiq. No: BH-08 Paoe 1 of 1 

97/02/07 05;5CAI (12174) 
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EBA Engineering 
v - 

AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL INVESTIGATION 
Address: LAC DE GRAS,  AIRSTRIP ESKER (BHP KOALA) 

AND MISERY LAKE ESKER 

Project Number: 0701-96-121 74 
Dote Sampled: 96/03/19 BY: RGL 

Sample Number: 137-01 
Sample Locotion: ARSTRlP ESKER 

INAC-I, BULK SAMPLE No. I 

DEPTH = 0.0 m to  0.8 m 

$me: Temp: 

Oate Tested: 96/04/26 By: RGL 
Natural Moisture Content: 11.7 x 
Crushed Faces: Faces: 

Soil Description: SAND - gravelly, trace fines, brown 

Remarks: (Gravel = 26%, Sand = 71%, Fines = 3%) 
Dl0 = 0.29 mm, D30 = 0.65 mm, D60 = 1.9 mm 

Sieve % Passinq 

w 

12.5 86 

I 5 I 74 I 

IFFA 0.315 

S I M  SIZES (mm) 

90 

80 

70 

30 

20 

10 

0 

-. 

Reviewed By: 
A 

stipulated client. EM is not responsible, nor can 
3ata pressnted hereon IS for the wlc use of the 

:dudustry shdards ,   un les  otherwise noted. No o p r r a n t y  1s m . These data do not 
e tedm serv~cts reported hereln  have been perforschby/aF EM. fechnlclon to recognaed 

other p d y ,  wtth or without the knowledge orEBA suitability. Should enginwring interpretution be qu i rea .  tm w&e it upon written request. 
be held liable,. for use made of this report b any include or represent any interpretation or opinion specificati mpliance or material L 



EBA Engineering 
I 
I 
I 

W v 

AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL INVESTIGATION 
Address: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) 

AND MISERY LAKE ESKER 

Sample Number: 137-02 
Sample Location: AIRSTRIP ESKER 

INAC-I, SAMPLE 2 

DEPTH = 1 ,O m to 1.3 m 

Time: Temp: 

Date Tested: 96/04/15 By: RGL 

Natural Moisture Content: 

Crushed Faces: Faces: 

soil Description: SAND - trace to some gravel, trace fines(silt), brown 

Rernurks; (Gravel = IO%, Sand = 85%, Fines = 5%) 
Dl0 = 0.20 mm, D30 = 0.45 mm, D60 = 0.95 mm 

Sieve % Passing 
I I I 

I 56 I 100 1 

I 20 I 100 I 
I 6  100 
12.5 96 

I 10 I 95 I 
5 90 
2.5 a4 
1.25 72 
0.63 45 

go 

80 

70 

60 

3 
LE 50 
w 

30 

20 

10 

0 

W - 
0 

SINE SIZES (rnm) 

n 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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EBA Engineering 

si 

ot 
bt 

- 

AGGREGATE ANALYSIS REPORT 

AND MISERY LAKE ESKER INAC-1, SAMPLE 11 b 

Crushed Faces: faces: 

Remarks: (Gravel = 27%, Sand = 69%, Fines = 4%) 
D l 0  = 0.12 rnm. D30 = 0.26 mrn. D60 = 0.63 mm 
cu = 5.3. cc = 0.9 (SP) 

Sieve % Passing 
m 
I 75 I 100 1 

1 25 I 100 I 

p i  
73 

2.5 67 
1 1.25 I 65 I 

0.315 
0.1 6 

$a presented hereon IS for the sole use of the 
lpulated client. EBA IS not respnsible, nor con 
; held liable, for use made of this report b an 
her  porty, with or without the knowledge oYEd 
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EBA Enpineering 
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AGGREGATE ANALYSIS REPORT 

Sample Number: 137-04 
Sample Location: AIRSTRIP ESKER 

INAC-2, BULK SAMPLE NO. 1 

DEPTH = 0.9 m t o  1.4 m 

rime: Temp: 

Date Tested: 96/05/02 By: RGL 
Natural Moisture Content: 

Crushed Faces: Faces: 

" - .. 

Remarks: (Gravel = 57% Sand = 38%, Silt = 5%) 
Dl0 = 0.48 mm, D30 = 2.9 mrn, D60 = 8.7 rnrn 

Sieve % Passing 

1 2.5 I 28 I 

I 0.315 1 8 I 

S I M  SIZES (mm) 
I 

100 
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70 

2 60 
E 50 

&2 
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AGGREGATE ANALYSIS REPORT 

3roject: GRANULAR MATERIAL INVESTIGATION Sample Number: 137-05 
jddress: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: INAC-2, BULK SAMPLE NO. ‘2 

AND MISERY LAKE ESKER DEPTH = 2.3 m TO 3.6 m 

Project Number: 0701-96-12174 

Date Sampled: 96/03/21 By: RGL Time: Temp: 

Cl;ent: I.N.A.C. Date Tested: 96/04/21 0y: 

Natural Moisture Content: 2.8 

Crushed Faces: Faces: 

Remarks: Some of fines component may be from rock f lour   manufactured ot auger tip. 

(57% Gravel, 36% Sand, 7% Fines) 
Dl0 = 0.16 mm, 030 = 2.3 mm, D60 = 8 mm, Cu = 50.0, Cc = 4.1 (GP-GM) 

Sieve % Passing 
m 

I 

75 100 I 

12.5 I 71 
I 10 64 I pqq 

0.63 

Reviewed By: ? 
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liable, for use mode of this report b an 
Irb, with or without the knowledge a Y E d  suitability. Should engineering interpretation be r e q u i r w t  upon written r e q u d .  

include or represent any interpretation or opinion of Sp nce or matenol 
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Remarks: (Gravel = o.O%, Sand = 78%, Fines = 22%) 
Dl0 = n/a, D30 = 0.15 mrn, D60 = 1 mm 
Cu = n/a, Cc = n/a (SP) 

SIEVE SIZES (mm) - Sieve % Passing 

100 
100 

12.5 100 
100 
100 

Reviewed By: 
" , 

!to presented hereon IS for the sole use of the e te In SCNIC~S rep0 e ereln vu sen p-a o 
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! held liable, for use made of this report 
her P P i i y ,  kith or without the knowledge oyE"Bay suitability. Should enginmering interpretation be r q u L i d 8  it upon written request. 

L include or represent any mtarpretotion or opinion o tficdbn c liance or material 
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AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL  INVESTIGATION Somple Number: 

4ddress: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: AFSTRlP ESKER 

137-07 

AND MISERY LAKE ESKER INAC-3, BULK SAMPLE NO, 1 

Project Number: 0701 -96-121 74 DEPTH = 0.1 m to  0.8 m 

Dote Sampled: 96/03/21 BY: RGL Erne: Temp: 

Date Tested: 96/05/04 BY: RGL 

Natural Moisture Content: 

Crushed Faces: Faces: 

Remarks: (Gravel = 49%, Sand = 45%, Silt = 6%) 
Dl0 = 0.18 mm, D30 = 0.65 mm, D60 = 11.1 mm 
CU = 61.7, CC = 0.21 (GP) 

SINE SIZES (mm) 

Sieve % Passinq 

I 

62 
10 58 
5 51 
2.5 45 

I 1.25 1 39 I 
0.63 29 
0.315 16 
0.1 6 9 

90 

80 

70 
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Reviewed By: / 
?,a presentud hereon is for fhe sole use of the e tedln wrvices reported herein  have  been ormsd byvn E technlclon to rscognizsd 

held liable, for use mode of this report b on include or represent any  interpretation or opinion  ificatian  mpliance 4r material 
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stipulated client. EM is not responsible, nor  con 
be held liable, for use made of this report b an 
other party, with or without the knowledge orEd 

- 

AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL INVESTlGATtON Sample Number: 

Address; LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: ARSTRlP ESKER 

137-08 

AND MISERY LAKE ESKER INAC-3, BULK SAMPLE NO. 2 
DEPTH = 0.8 m to 1.5 m 

Natural Moisture Content: 5.3 x 
Crushed Faces: Faces: 

D l 0  = 0.39 mm, D30 = 4.2 mm, D60 = 16.5 mm 

CU = 42, CC = 2.7 (GW) 

SINE SIZES (mm) 

Sieve % Passinq 

20 
16 59 
12.5 50 

I 10 I 43 I 

1.25 
I 0.63 I 14 1 

lGFLFl 0.315 

go 
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70 

60 
Ln 
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AGGREGATE ANALYSIS REPORT 

EBA Engineering 

-0ject: GRANULAR MATERIAL  INVESTIGATION Sample Number: 137-09 
jdress: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Locotion: AlRSTRlP ESKER 

AND MISERY LAKE  ESKER INAC-3, BULK SAMPLE No. 3 
reject Number: 0701-96-12174 DEPTH = 1.5 m to  2.3 m 

Natural Moisture Content; 

Crushed Faces: Faces: 

temarks: (76% Gravel, 18% Sand, 6% Silt) 
Dl0 = 0.22 mm, D30 = 7.8 rnm, D60 = 22 mm 
Cu = 100, CC = 12.6 (GP) 

Sieve % Passing 
I I 

75 1 OD 

25 I 69 1 

12.5 
33 

0.31 5 
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AGGREGATE ANALYSIS REPORT 

lroject: GRANULAR MATERIAL INVESTIGATION Sample Number: 137-1 0 
,ddress: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: MISERY  LAKE ESKER 

AND MISERY LAKE ESKER INAC-4, BULK SAMPLE NO. 1 

'reject Number: 0701-96-121 74 DEPTH = 0.0 m to 0.8 m 
)ate Sampled: 96/03/22 By: RGL Tme: Temp: 

:lient: I.N.A.C. Date Tested: 96/05/04 By: RGL 

Natural Moisture Content: 11.0 x 
Crushed Faces: Faces: 

\tiention: MR. STEVE TRAYNOR 

;oil Description; SAND - grovelly, silty, brown 

Remarks; (Gravel = 26%, Sand = 48% Fines = 26%) 

D l0  = n/a, D30 = 0.11 mm, D60 = 1.59 
Cu = n/a, Cc = n/a (SM) 

Sieve % Passing 
m 
I 75 I 100 I 

I 25 I 96 I 

74 
2.5 65 

I 1.25 I 56 1 
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eld liable. for use made of this report b an 
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AGGREGATE ANALYSIS REPORT 

Date Sampled: 96/03/22 Tme: Temp: 

Client: I.N.A.C. Date Tested: 96/04/25 By: 
RGL 

Natural Moisture Content: 3.4 
Crushed Faces: Faces: 

Attention: MR. STEVE TRAYNOR 

soil Description: GRAVEL AND SAND - trace fines(siIt), brown 

Remarks: (Gravel = 57%, Sand = 39%, Fines = 4%) 
010 = 0.75, D30 = 3.1, D60 = 8.1 
CU = 10.8, CC = 1.6 (GW) 

SIEVE SIZES (mm) 

Sieve % Passing 

0.31 5 

l a m  
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AGGREGATE ANALYSIS REPORT 

Project; GRANULAR MATERIAL INVESTIGATION Sample Number: 

Address: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sompte Location: MISERY LAKE ESKER 

137-12 

AND MISERY LAKE ESKER INAC-4, BULK SAMPLE NO. 3 
DEPTH = 3.8 m to 4.2 m 

Remarks: (Gravel = 29%, Sand = 50%, Fines = 21%) 
Dl0 = n/a, D30 = 0.19, 060 = 2.0 
Cu = n/a, Cc = n/a (SM) 

Sieve % Passing 

I 56 1 100 I 

2.5 63 

0.315 
0.1 6 

L, 
Reviewed By: 'c 

Ita presented hereon 16 for the sdc use of the e te m ssrriccs rep0 e etwn w e  een pe ormc y an ec n~c\o o recognized 
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! held liable. for use made of this report b an 
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AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL INVESTIGATION 

Address: IAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample 

Sample 

AND MISERY LAKE ESKER 

Project Number: 0701-%-12174 

Number: 137-13 
Locotion; MISERY lAKE ESKER 

INAC-5, BULK SAMPLE NO. 1 

DEPTH = 0.8 m to 2.3 m 

Attention: MR. STEVE TRAYNOR 
soil Description: GRAVEL - some sond, trace fines(si1t) 

Remarks: (Gravel = 83%, Sand = 15% Fines = 2%) 
Dl0 = 3.1 mm, D30 = 6.6 mm, D60 = 8.7 mm 
CU = 2.8, CC = 1.6 (GP) 

SIM SIZES (mm) 

Sieve % Passing 
r”--7 
I 75 too t I 

40 100 I 
1 25 I 97 I 

12.5 

5 17 
2.5 7 
1.25 6 
0.63 4.3 
0.31 5 3.3 
0.1 6 2.5 
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AGGREGATE ANALYSIS REPORT 

'reject: GRANULAR MATERIAL  INVESTIGATION Sample Number: 

ddress: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: MISERY LAKE ESKER 

137-1 4 

AND MISERY LAKE ESKER INAC-5, BULK SAMPLE NO. 2 

'reject Number: 0701 -96-1 21 74 DEPTH = 2.3 m t o  3.8 m 

)ate Sampled: 96/03/22 BY: RGL Time: Temp: 

:lient: I.N.A.C. Date Tested: 96/05/04 By: RGL 
Natural Moisture Content: 5.9 x 
Crushed Faces: Faces: 

Remarks: (Gravel = 50%, Sand = 46%, Fines = 4%) 
Dl0 = 0.89, 030 = 3.0, D60 = 6.6 
Cu = 7 ,  Cc = 1 S  (GW) 

S I M  SIZES (mm) 

Sieve % Passing 

r--“l 
I 75 I 100 t 
I 1 

. . 

pqq 
50 

2.5 22 I 
I. I 

... !.. 
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AGGREGATE ANALYSIS REPORT 

Jroject: GRANULAR MATERIAL INVESTIGATION Sample Number: 

Iddress: LAC DE GRAS,  AIRSTRIP ESKER (BHP KOALA) Sample Location: MISERY LAKE ESKER 

137-15 

AND MISERY  LAKE ESKER INAC-5, BULK SAMPLE NO. 3 
+eject Number: 0701-96-1 2174 DEPTH = 5.5 m to 6.7 m 

Dote Sampled: 96/05/22 By: RGL Time: Temp: 

Client: I.N.A.C. Date  Tested: 96/05/02 By: RGL 

, Natural Moisture Content: 9.3 

Crushed Faces: Foces: 

Remarks: (Gravel = 30%, Sand = 48%, Fines = 22%) 
Dl0 = n / a ,  D30 = 0.7 6,  D60 = 2.9 
Cu = n/a, Cc = n/a (SM) 

Sieve % Possinq 

100 
I 4 

I 40 I 100 I 
I 4 

I 25 I 95 1 
I J 

I 

0.63 1 

Reviewed By: \ 
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AGGREGATE ANALYSIS REPORT 

ittention: MR. STEVE TRAYNOR 

;oil Descilption: SAND AND GRAVEL - (SP) trace silt 

+marks: {47% Gravel, 50% Sand, 3% Fines) 

Dl0 = 0.18 mm, D30 = 0.85 mm, D60 = 8 mm 
cu = 44.4, c c  = 0.5 (SP) 

SIEVE SIZES (mm) 

Sieve % Passing 

m 

I 40 1 99 1 

1 5   I 5 3 1  

I 0.63 1 23 I 
K$Tl 0.31 5 
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AGGREGATE ANALYSIS REPORT 

Project: GRANULAR  MATERIAL INVESTIGATION Sample Number: 

Address: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: MISERY LAKE ESKER 

137-1 7 

AND MISERY LAKE ESKER INAC-6, BULK SAMPLE NO. 2 

Project Number: 0701-96-12174 DEPTH = 3.3 m to 3.6 m 

Date Sampled: 96/03/23 By: RGL lime: Temp: 

Natural  Moisture Content: 8-7 
Crushed Faces: Faces: 

Remarks: (Gravel = 85%, Sand = 13%, fines = 2%) 
Dl0 = 1.25 rnm, D30 = 11.4 mm, D60 = 23.4 mm 

Sieve % Passinq 

I 12.5 I 32 1 

1.25 10 

0.315 
0.1 6 
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AGGREGATE ANALYSIS REPORT 

I '  Ittention: MR. STEVE TRAYNOR 
soil Description: SAND AND GRAVEL - trace to some fines, brown 

Remarks: (Gravel = 45%, Sand = 45%, fines = 10%) 

010 = 0.08 mrn, D30 = 0.92 mm, D60 = 6.2 rnrn 

Cu = 78, Cc = 1.7 (SW) 

SIEVE SIZES (rnrn) 

Sieve % Passing 
m 

I 

75 100 
I 56 I 100 I 

2.5 44 W I  
0.31 5 
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AGGREGATE ANALYSIS REPORT 

Remarks: (38% Gravel, 43% Sand, 19 % Fines) 
D l0  = n/a, D30 = 0 2 1  mm, 060 = 4.2 mm 
Cu = n/a, Cc = n/a (SM) 

Sieve Passing 

r"-"l 
I 75 I 100 I 

I 40 I 99 1 
25 95 

I 20 91 I 

I I 

[+I 0.31 5 
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Attention: MR. STEVE TRAYNOR 

Soil Description: SAND - some gravel, some fines, brown 

Remarks: (Gravel = 17%, Sand = 67%, Fines = 16%) 
010 = nfa, D30 = 0.19 mm, D60 = 1.33 mm 
Cu = n / a ,  Cc =; n/a (SM) 

Sieve % Passing 
m 
I 75 100 I 

2.5 70 
1.25 59 

0.31 5 

0.08 16.1 
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AGGREGATE ANALYSIS REPORT 

)ate Sampled: 96/03/24 By: RGL Time: Temp: 

;lient; I.N.A.C. Date Tested: 96/04/21 By: RGL 

Natural Moisture Content; 4.9 
Crushed Faces: Faces: 

\itention: MR. STEVE TRAYNOR 

;oil Description: GRAVEL - some sand, trace silt, brown 

?emarks: (80% Gravel, 16% Sand, 4% silt) 
Dl0 = 0,45 mm, D30 = 10 mm, D60 = 23 mm 
CU = 51, CC = 9.7 (GP) 

Sieve % Passing 

I 
I 75 100 I 1 

I I 

I I I 

I 20 53 I 
16 42 
12.5  34 

I 10 I 50 I 

I 1.25 I 14 I m 0.315 
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AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL  INVESTIGATION Sample Number: 137-22 
Address: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) Sample Location: MISERY LAKE ESKER 

AND MISERY LAKE ESKER INAC-8, SAMPLE 4 
Project Number: 0701-g6-12174 DEPTH = 3.2 m to 3.5 m 

Date Sampled: 96/03/24 By: RGL Time: Temp: 

Client: I.N.A.C. Date Tested: 96/04/15 By: RGL 

Natural Moisture Content: 

Crushed Faces: Faces: 

st 
bl 
oi 

Sieve % Passinq 

20 100 

0.63 98 

-1 0.31 5 

SINE SIZES (mm) 

P 

Reviewed By: \ 7 
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AGGREGATE ANALYSIS REPORT 

Project: GRANULAR MATERIAL  INVESTIGATION 

Address: LAC DE GRAS, AIRSTRIP ESKER (BHP KOALA) 
AND MISERY LAKE ESKER 

Sample  Number: 137-23 
Sample Location: MISERY LAKE ESKER 

INAC-8, BULK SAMPLE NO. I 
DEPTH = 0.3 m to 0.6 m 

Time: Temp: 

Date Tested: 96/04/25 By: RGL 

Natural Moisture Content: 3.5 
Crushed Faces: Faces: 

Remarks; (Gravel = 31%, Sand = 57%, Fines = 12%) 
Dl0 = n/a, D30 = 0.29 mm, 060 = 2.6 mm 

Sieve % Passing - 
100 

SIEVE SIZES (mm) 

Reviewed By: " 7  
I I -  . I 
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'roject Number: &h9 I - 4 b - 1 2 1 >q EBA Representative: A& 

Contractor's Representative: 
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APPENDIXD 

SELECTED PHOTOGRAPHS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



GRANULAR MATERIAT.,S INVESTIGATION 070 1-96-1 2 174 
Lac De Gras, N.W.T. March, 1996 

P5 

10 

Midnight Sun Drilling. Nodwel. 
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GRANULAR M A T E W S  INVESTIGATION 0701-96-12174 
Lac De &as, N.W.T. March, 1996 

11 

Midnight Sun Drilling. Tent and CME 750 rig. 
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GRANULAR MATERIALS INVESTIGATION 0701-96-12174 
Lac De Gras, N.W.T. April, 1996 

4 

Scene from location of Borehole 8. Misery Lake Esker. 



APPENDIXE 

DATA DISKS 




