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1. INTRODUCTION 

The geotechnid studies undertaken by the Community Granular Section are an 
integra part of the Community Granular Program. .The gods, principles, 
.defxnitions and methalology of these reports are discussed in this section. 

1.1 Purpose 

The Community Granular Program, Engineering Division, D.P.W., provides 
the capital resources for identifying, laboratory testing, developing, and 
restoring granular sources for all non-tâxed based communities in the N.W.T. 
The objective is to process, stockpile, and manage granular supplies to ensure 
materials are available for planned community development projects, ongohg 
maintenance, and private use, at a reasonable cost. - 

TQ meet this objective, gcotechnid investigations are planned for various 
communities throughout the N.W.T. and are priorized on the basis of the 
gtaaular needs m theoommuai;ties. These needs are derived through an analysis 
of the 5 year capital plans and the 20 year eapital needs assessment of every 
GNWT Department, the N.W.T. Housing Corporation, the Federal Government 
and where available, the private sector. Highly speculative needs such as 
resource development projects (i.e. oil and gas) are beyond the scope of these 
studies. 
The intent of thia report is to precisely derme the community's available 
gtanular resources and its granular needs over a 20 year horizon and develop 
options for the management of those resources that ensure the mmmunity's long 
term needs are met. The repofi and recommendations will enable the 
community,  through the consultative process, to develop a comprehensive 
Granular Resource Development Plan that will provide control of the 
extraction, develogment, use and restoration of non-renewable granular 
resource areas. 

1 

1.2 Gaotechnical Investigation Procedure 

This granular miterida study is a multi-phased investigative and assessment 
process that may be broken down  as^ follows: 



Terrain Analysis - regional senhg 
- geology and geomorphology - drainage - permafrost distribution 

RBource Description and Assessment 
- review of pertinent information 
- air photograph interpretation 

-materiaqquantityassessment 
- material qualityasseasment - ground ice and permafrost ~~~t - evaluation of aft sourws 
- acœs routes - source summary 

- granular ".al breatrdown- 

- Fouad rPWlldSmœ md mplktg 

GmularNeedsA3sessment 

5 year needs assessment 
- 20 year needs projections 
- needs summary  

- cornparism of resources and needs 
- development of optims 
- dwebpment of esthata  
- selection  of options 

R e m m m ~ d a t i O n s l  

1.3 Specifications and Terminology 

1.3.1 Clmsification of Soila 

The Unified Soil Classification System (USC) is wed to identify 
various types of soils through visual descsiption in situ and in the 
laboratory and through twts such aa Atterburgh limits and sieve 
analysis. The USC qstem is shown on the folIo- page. 
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Dry Sieve Analysis: AASHTO .T27-%2: 
Sieve down to No. 4 (4,73 mm) using sieve nest  Indicated in 
specification. Prepare grain size c u m  on standard form. 

]Lab Crushing: 
Crush to required maximum size using laboratory jaw crusher. Size 
wiJl be given on sample information. 

Atterberg Limits: AASHTO T89-81 Method A. T90-81: 
Report s u m m a r y  list of sample numbers with liquid limit, plastic 
limit, and plasticity index. Report on standard form. 

 VI^ Description and Charifieoton: 
Give a brief vbual desaiption of sample content as per example. 
~ t h e m a t e r i a l a s p e r ~ e d S o i l s g y s t e m a n d A A s ~ ~  
including group index. Report on -dard form. 

Natural Moisture Content: MSHTO.T265-79: 
Supply s u m m a r y  list showing sample number and moisture content. 
Also complete lab data copies. 

Magnesium Sulphate Soundness, M S H T O  T10d.77 (1982): 
Report the lo= on each come &action and the total loss by the 
weighted average based on the grading of the original sample. 

Lor Angeles Abrasion, MSHTO -6-77: 
Depending on the sample, use the appropriate grading, and report the 
loss as a percentage. 

Modified Proctor Standard Proctor, MSHTO T99-81: 
Report results of five (5) points and prepare proctor curve on 
standard form. 

\ 4 
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1.3.2 Engineering Properties of Materials 

Granular materials have been separated into various "types" for the 
purposes of this report. Each type is based on the intended end use of 
the material and conforms to the American Association of State 
Highways and Transportation Officials (AASHTO) specifications, as 
follows: 

Embankment 
sub-bast? 
Bate 
Surface 
Concrete  Aggregate - frne - coarse 

Specification 

57-80 
57-80 

: 147-65(80) 
147-63(80) 
6-8 1 
80-77(92) 

AU granular material samples are subjected to standard laboratory 
testa to ensure oonformance with these qxcifi&om. The tests are: 

Washed Sieve Analysis: AASHTO Tll-82: 
Report grain she apafysis on standard form showing all calculations, 
eg. original dry, dry after washing amount retained per sieve and 
percent error. Use following sieve nest. 

100 mm 
75 mm 

67.5 mm 
50 mm 
37.5 m 
25 mm 
19 mm 
16.5 mm 
12.5 mm 
9.5 mm 

4 in. 
3 in. 
2 1/2 h. 
2 in. 
1 min. 
1 h* 
314 in. 
518 in. 
1/2 in, 
3.8 in. 

4.75 mm 
2.36 mm 
2.00 mm 
1.18 mm 
0.60 mm 
0.425 mm 
0.300 mm 
0.150 mm 
0.075 mm 

No. 4 
No. 8 
No. 10 
No. 16 
No. 30 
No. 40 
No. SO 
No. 100 
No. 200 
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Petrographic Analysis, MTC LS-609: 
Using coarse aggregate report PN number and flakiness index. 

Fractured Face Count, MTC .LS-607: 
Report as percentage of original sample mass. 
Refer to AASHTO Ta-35: Section 2. 

Flat and Elongated Particle Count, MTC LS 608: 
Report as percentage of original sample mass. 

Hydrometer Analysis: MSHTO T88-81: 
Supply all lab data and &rain size m e .  Plot fe8Ulfs of grain size on 
contraetor's standard grain size distribution cuve. 

Washed Sieve Anal-: 
Minus 0.075 mm: Tll-82. 
organic conteat: AAsm T267. 

It is impmtmt to note that all samples may not have to be subjected to 
the fidl ranple of test ptocedum~ 

It should be noted also that ground thermal atldyis and the 
cngineetipg propertics of permafrwt unique to northern periglacial 
enhnmalfg are taken mto consideration m all situticms. 

Environments of DepoBition 

The properties of any granular material vary with its gradation, 
moisture content, vertical position in relation to the surface of the 
ground, and geographic location. Time and climate influence the 
weathering process of mechanieal and chemical dhintegration that 
breaks the material down into pmgreasively d e r  particlles. The 
term gradation refers to the relative size of these particles in a depit. 

5 
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Size distri'bution is related to environments of deposition that indicate 
the texture and composition of a granular deposit. The amount of 
each size grouping in a deposit is one of the major tools used in 
judging, analyzing, ind classifying a source for use BS a construction 
materid. Granular deposits contain particles ranging in size from 
boulders &IOU& clay, 8s indicated below. 

203.2 m 71.4 I 19 I 4 m  2 m  0.42 k 0.074 m 
( 8  ln.) ( 3  la.) (0.7s io.) (0.16 In.) (0.08 In.) (0.02 In.) (0,Wf la.) 

&ouldcrr S i l t  b Clay Fine Xedium Coarse Fine Corrrs Cobbles 
Gravel (Finer) Sand Sand Sand Grava1 

Gravel and sand partides are the most desireable and are found in 

called 'fmes', are undesirable over 15 percent because they tend to 
hold water which in periglacial environments, - in the N.W.T., 
results m high ice content and -tep frost Sllsceptibjlity. However,, a 
lower Mt of 5% is often acaptable to aid in compaction. Fmes are 
often found in deltaic and lamusthe deposits, some fluvial sediments, 
and tidal flats. Post glaciawluviat processes during the Quarternary 
period have also influenced the type of gradation in granular $0- 
in the N.W.T. 

&ld~-flUvial d-sb and + glacial beaches. Silt md &y particles, 

Mechanical weathering is the dominant process acting on the rock 
strata of the precambrim outcrops throughout the N.W.T. Since the 
regolith produced from the weathering process occur 'in situ', most 
granular deposits in the N.W.T. are "poorly graded" with a high 
perantage of 'oversized' particles. 

The suitability of a deposit for construction purposes is directly 
related to the particle distribution or grain-size m e .  This w e  
indieates if a deposit is "well-graded' or mpoorly graded", two terms 
that are used extensively in tbis report. 

A "well graded" granular deposit has an equal amount of each gmvcl 
and sand size and little or no fmu. Theae deposits are referred to aa 
"clean' and are excellent quality materials for 'pitrun' construction 
purposes. Eskers and raised beaches are prime examples of 'clean' 
depit3. 
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A 'poorly graded' granular source has an excess of some particle 
sizes, a shortage or lack of others, or has nearly all partick the same 
size. These sources need processing to improve and upgrade their 
quality. Screening and washing cm be used to remove undesirable 
particle sizes. Talw slopes, d u v i d  fans, and varved clays arc prime 
e.uamples of this type of deposit found in the N.W.T. 

Poorly-graded materials with all particles the same size or with a lack 
of certain particle sizes (left drawing) have more voids and ate less 
stable than well-graded materiala where the voids are fiUed by the 
d e r  particle (right drawing). 

1.4 Volume Estimates 

Volumes of granular material sources as desaribed in this s t u d y  are classified as 
being proven, probable, or prospective. 

A proven volume is one where existence, extent, thickness and quality is 
supported by ground truth information such as a test-pitting, exposed 
stratigraphic sections, bore hole drilling, and aggressive sampbg and ground 
mth lTmhanCe. 

A probable vohmc is one whose cxijtenee, extent, thicknejs and quality is 
inferred on the basis of .direct and indirect evidence such as airphoto 
interpretation, geophysid data, terrain analysis, and W t e d  sampling and 
ground &ruth recomaismanœ. 

7 



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

A prospective volume is one whose existence, extent. thickness and quality is 
suspected on\ the basis on limited direct evidence, such as airphoto 
interpretation, remote sensing information, or imaging radar tec~ques. mere 
is no sampling or ground tnxth reconnaissance. 

1.5 Restoration and Regulations 

Pit planning, design, and restoration axe important aspects of granular resource 
development. Environmentally, the development of any pandar wuras offers 
the potential for drainage and erosion problems, habitat destruction, and the 
dishubmœ of wildlife. In many communities in the N.W.T.,  excessive scarring 
of the surrounding terrain is a major concem. "hac reports take into  account 
thè economic and environmental factors of pit abandonment and reclamation. 
Guidelines to minhize the impact of pit development and quarry operations are 
available in the WAC (1982) publication 'Environmental Guidelines P h  and 
Quarries". At all stages of pit planning, design and. operation, methods that 
ensure Anal pit restoration are dressed. 
Permafrost ean be expected throughout the N.W.T. and results in a variety of 
environmentally sensitive problems  related to pit abandonment and restoxlatioa; 
thus pit development in pexplafrcwt environments must be planned well in 
advance and special tedaniques used during the extraction of material. 

Territorid land use regulations are to be followed in all development plans, 
without exception, es- in the areas of land use ]permits, explosives, and 
pit abandonment. 
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2. TERRAIN ANALYSIS 

2.1 Regional Setting 

T h e  community of Cape Dorset is located on Dorset Island off the Foxe 
peninsula, southwest of Baffin Island (Fig 1). The community is part of the 
Baffm Region of the N.W.T. Geographical location is 64 degrees 14 minutes 
north latitude and 76 degrees 32 minutes we& longitude. 

Cape Dorset ....................... ........ 36 C/2 l:SO,OOO 
UTMS ............................... 3 S ~  m. I 450000 m. East 

7099000 m. - 7125000 m. North 

ILL 1 a 0 0 0  

_ .  

Dorset Island Area: 21.2 km 2 
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2.2 Geology and Geomorphology 

Cape Dorset is located within the Frobisher Upland, a higbly eroded ancient 
mountain system comprising the S.W. portion of Baffin Island. The uplsndj 
rise abruptly from the sea to 1000 meters then slope southward into Hudson 
Straight. The h d e t  is situated in two valleys of the Kingnait Hills separated by 
a bedrock ridge. 

The bedrock generally consists of extremely old Precambrian gneiss and 
metamorphic sediments of the Proterozoic era. These crystalline rocks were 
emplaced during the Kenoran and modified during the Hudsonian orogeny. 
Folding and granitic mtmsions oaurrcd from the late Aphebian era. 

These rocks approximate quartz monzonite in composition. The quartz is dear 
or -. They are essentially quartz, plagioclase, and mocrocfine; d c  
minerds seldom exceed 5 per cent. The interlocking texture is indigenous to 
this region and r d t s  in a wide range of grain sizes. Quartz diorites were ahso 
preprent in the study region. 
Rock outcrop are heavily faulted and doeely jointed which has produad "block 
like" or "linear blocks' of very hard rock amid thick weathered regolith. 

The topography is very rugged with elevations in BXCWS of 300 meters. The 
eommuni~ lies within two valleys that extend inland and end abruptly against 
precipitous bluffs of the Kingnait Hills. F'luviat and glacial processes have 
covered the valley floor with SuTnClax granular deposits. 

The main geomorphic processes are 'aolifuction' and "frost wedging'. 'lhh 
mechanical weathering has produced large 'talus" slopes at the base of the 
larger outcrops. Theae fan like features are formed by the accumulation of 
weathered material from frost action and then slow downward movement by 
p a w .  They are typidy composed of weathered, angular p v e h  to boulders 
ref& to as 'colluvial sediments'. 
Bedrock sediments OCCUT below the -180 meter contour level and occupy low - between bedrock highs. They are primarily composed of ice rich, coarse 
gravels and sands that have been reworked by fluvial and marine action. 
Onshoredoffshore overlap by receding ocean levels has produced a number of 
post glacial and modem beaches that contain impressive accumulations of 
gravelhand depsits. Marine silts and clays eompriere mueh of the tidal flats that 
surround the community. Varved clays were observed among the ancient lake 
beds within the valleys. 

10 
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The study region lies within the zone of continuous permafrost. The 
distribution of permafrost is uniform but the thicknew of the active layer varies 
considerably. Segregated ice mystah were  observed during sampling. Some 
permafrost features are restricted to the active layer only, while others are 
more deep-seated and involve either the aggradation or degradation of the 
permafrost thermal regime. Thermokarst depressions and topography is 
common in and around the community. 

2.3 Drainage 

Surface drainage b eontrolled by the bedrock valleys and the permafrost table. 
Drainage is oriented in a south to north direction from the highlands to the 
coastal margins. the  drainage pattern could be considered radial braided and 
emion in ditches and h0usi.q pada is prevalent. 

mes occupy small closed depressions and are intersected by short, rapid 
flowing, braided s t r e w .  The water supply for the community is Tee M e  
which is post glacial and is located approximately 1.6 kirometers south of the ComlIl-. 
The tidal range at Cape Dorset varies from 7.5 to 11.1 meters and at low tide a 
muddy tidal flat is exposed in front of the settlement. A laud causeway 
intersected by small narrow rip tides connecta the Island of Cape-Dorset with 
Mallik Island. The mweway is completely covered at high tide. 

11 



2.4 Permafrost Distribution 

?ERMAFROSf 
ZONE OF SUB-SEA 
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3. GIWNUILAR SOURCES AND ASSESSMENT 

This section provides an overview of the various existing and potential granular 
sources within the study area. Each source is described in terms -of location, 
mater,ial type, volume, appropriate use of material, production methods and 
access requirements. Site details and test results for the sites can be found in 
Appendix A. Photographic records are included in Appendix B. 

It is intended that this section be read in conjunction with the Site Location Map, 
Appendix C. The figures and sketches related to speeific sources, site access, 
and cross-sections are located in Appendix A. 

3.1 Eristhg Sources 

There are a number of "borrow" area in the.vicin.ity of Cape Dorset that were 
active in the past. It is estimated that approximately 41,000 m3 of granular 
materials of various types is available from these sources. The following is a 
brief discussion of each source. 

3.1-1 Site A (Tank Farm Area - Fig. 1) 

Thb site is located approximately 3 km NOW. of the hamlet, directly 
east of the existing tank farm (Photo 8). The site is highly 
recommended for  development and is readily accessible by an all 
season gravel road that passes through the source. The source can be 
separated into two section. The major area of corne gravel is to the 
northeast of the tank farm ( A r e a  1) and is approximately 90 x 45 
meters. This area is a raised Storm beach that gradually widens into a 
large post glacial beach (Photo 12 and '13) that is approximately 100 x 
40 metera ( h a  2). The depth varie3 throughout the site fkom 0.7 and 
2.2 meters. If an average depth of 1.5 metera is considered, this area 
contains some 10,000 cubic meters of very coarse gravel and 5,000 
cubic meters of coarse sand. Fisure 2 is a detailed cross section of the 
deposit as indicated by test p i t , W  - 03 - FC. 
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As #pitrune, the material could only be used as embankment but the 
grain curves indicate that with sc~eenhg, select grades could be 
produced. If screened to 2' mtnus approximately 15% would be lost 
as oversize; 40% would be lost if meencd to 1" &us. There ia a 
great deal of oversize material (Photo 10) that could be used during 
the construction of the marine dock. This site is highly recommended 
for development. A 'gtizzly' screener could be located at the west 
end of the site and select grades of material stdcpiled. 

3-1.2 Site B (Ice W e  - Fig. 3) 

3.1-3 Site 14 (Airport/M.O.T. Site - Fi. 7)  

This site was the material source used by M.O.T. for the new airport 
construction and is an extensive tama of land adjacent to the north side 
of the air strip. The 8fc8 extends north and east and erhows signs of 
heavy use (Photo 62). 

14 



In the past, the site w8s accessed by crossing the abtrip, however, 
present access is by a rather long road (+3 km) that circumvents the 
airstrip to the northwest through Site 13. 

3.1.4 Fractured Bedrock Source (FBS) 

This source is an &e pit that presently supplies the community with 
embanlrment material. Approximately 5000 cubic meters have been 
removed as of September 1989. The source covers the northern 
extension of the aurroimding foothills and consists of paleozoic 
outcrops exposed on the surfaœ or just below it. l'he material is a 
brodgreen soft, friable shale that is readîIy accessible aa it is 
adjacent to the existing road (Photo 22). When subjected to LA. 
Abrasion tests, up to 50% of the matntist is lost. Weathered quartzite 
and&neissarefoundintbialayerabetwemmasshshalebeds~h 
23 - 26). There is approximately 6,500 m3 of granular material 
remaining at this source. Processing of the material through 
screening would produoe approximately 1,500m3 of select materid. 

3.1.5 Site 13 (Fig. 5) 

T h e ~ ~ f r o m t b e ~ f a t m t o s i t e f 4 p a g a e s t h r o u s h t o a  
large souroe of course gravels and sands (Photo 18 and 19) that the 
community is just be- to use. The major portion of the site is 
CO- gravel with 40% oversize II". 

A smaller section of the site extends dong a ridge that &radually risea 
from the north side of the road and is approximatebr 60 x 40 m. The 
materid is a coarse, weu drained gravd eontainjng approximate& 
20% oversize. 

The deposit can be developed using a D8 cat with a ripper and jB 
readily acassible. This is a good source of embanlnnwt materlal and 
is a prime amdidate for a aushiag operation. The site haia probably 
volume of 8,500 m3 of material. Processing could produce 
8P~Xhatdy 3,000 m3 O f  881- gnrde. 

15 
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3. I .6 

3.1.7 

3-1.8 

3.2 

Site 3 (Fig. 8) 

This was a smal l  talus remnant approximately 30 m x 30 m that is 
adjacent to site 2, The site is poorly drained, severely scam& and has 
been depleted. The smal l  amount of material remaining should be 
used for immediate restoration. 

Site 6 (Fig. 9 )  

This area is adjacent to and east of the sewage lagoon. Bed& is 
very near the surf"œ but there should be suffieieat material available 
for restoration. 

Site 15 (Fig. 10) 

~~~blocatedea;stofsfts6andeontains~thatb70% 
coarse to medium grained, poorly sorted sand  and 30% coarse gravel. 
A marine clay layer waa encountered that mated drainage problems. 
The area has provided embankment material in the paart however, the 
site is now depleted. Any remaining material should be used for 
restoration. 

Potential Sources 

These sources arc granular deposits that wntain quantitics of good quality 
material sufficient to warrant  development. In all cases, access will have to be 
oonstructed prior to development. 

32.1 Site 2 (Fig. 11 - 13) 
Site 2 is located beneath the 'Kingmit' Foothills, just south of Site 4 
and is the largest of available sources. The deposit consists of 
accumulated 'colluvium" from the sumoundhg terrain. Talus slopes 
merge and form an alluvial fan that is elevated above the valley floor. 
Flow channels fkom the surrounding foothills cut into this elevated 
plane m a northeast - southwest direction. Che sueh d d m g e  channel 
separates the deposit into two sepatate sectiom that are referred to as 
%(west) and 2B(east). Both arem are similar in texture and 
composition; however, 2A contains a greater volume of maW. 
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3.2.2 

Test pits indicate that tbis deposit consists of poorly graded, well 
drained, subrounded, emdium to coarse, clean sand with less than 2% 
"fines". Note CAP-WFC in Appendix A (Fig. 14) and photo's #31- 
#40 in Appendix B. The material of 2B is slightly comer but is not 
as well drained. In all, sixteen test holes were dug to an average depth 
of 1.0 meters; a maximum depth of 2.2 meters WW achieved through 
the use of a backhoe. On average, permafrost was encountered at a 
depth of 1.0 meters but this varied considerably with each test hole. 

As mentioned, a drainage channel separates  Site 2 into two separate 
sections. The western section, 2A, is approximately 12,OOO square 
meters with an estimated volume of 18,000 cubic meters. There is 
little or no organic mat over 2A. 
The eastern section, 2B, bas a thicker organic cover and is smaller in 
size, approximately 10,000 square meters. The materid is slightly 
coarser than 2A with an estimated volume of 15,000 cubic meters. 
The average test hole. depth is shallower than at 2A and drainage 

- channels are m m  numerous. 

This site is regarded ELS the prime source of future embankment and 
subbase material for use by the community. The entire area is 
approximately 22,000 square meters with an estimated volume of 
33,000 cubic meters of poorly graded sand. Processing will be 
required to  produœ select material (11,OOO m3 could be screened). 

Site IO (Fig. 15) 

This is a large potential source located on the western side of the 
island, south of the present sewage lagoon and directly beneath the 
Kingnait Hills. A ridge separata the all season access road to the 
sewage lagoon and the site. 

The site is in a small valley that consists of a series of stom beaches 
and colluvium from the adjoining talus slopes of the Kingnait Hills. 
The rock is deeply wathmd and remains 'in situ'. The valley acts aa 
a modem spillway for the present drainage system that has brought 
down coarse gravels and sands from the surrounding U s .  A small 
creek still flows through the valley. Sample CAP-06-FC shows the 
material to be a coarse, well graded gravel. It is estimated that 8000 
cubic meters of material catz be recovered. Screening the material 
could provide upwards of 5,000 m3 of select grade. 

- 
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The site can be accessed in three ways, An ice road can lx constructed 
around the peninsula, a land route can be attempted over the western 
end of the ridge, or an atxess road mi be constructed from Site 2. 
Regardless, wing the site will be difficult and expensive. 

3.2.3 Site 4 (Fig. 17) 

This abandoned  borrow pit is discussed here because it provides the 
easiest means ,of access to the largest potential source in the area (Site 
2). It also is an excellent area far sto&pibtg material. 

The site is 45m x 9Om and is bounded on the north by Site 15, on the 
east and west by bedrock outcrop and is sepd'frum Site 2 on the 
southbya2mhighrockridge. Anallseasonroadpmmthmughthe 
site, endhg at the ridge. There are approximately l,ooOm3 of coarse 
sand remaining in the area. This sand could be used as embankment 
materialtocanstructarampoverthend~eandiataSîte2 

3.2.4 Tidal Flats (Fig. 18) 

The tidal range at Cape I)orset is approximately 9.70 meters. At low 
tide a large expanse of silly material, 150.0 x 35.0 meters, is expoeJed. 
It is completely covered at high tide. The area was sampled in 1988 
by DPW, in conjunction with pre-engjneering for a proposed doeking 
facility. 

Test resulta indicate  that the exposed tidal flat variea comiderably in 
texture and  composition. Generally, the derial consista of 30% 
gravel, 55% sand and 15% 'Anes'. The material is extremely wet and 
would bave to be stockpiled and thorou&ly drained before use in any 
mjor construction project. Assuming that the 'ha' content is 15% 
or higher bughout the site, approximately 4,000 cubic metera of 
material could be extraded and used as 'blend' material for a cmsbiig 
project. 
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3.2.5 MalliL Island 

This island lia to the west of Cape Dorset and is separated from Chp 
Dorset Island by a little as 5005  in some places. The island is joined 
at low tide by a 2Sm wide mcawmvay" that is dbected by numerom 
swift flowing tidal mm. (photos 58 - 59). At mid-tide, this natural 
structure is inundated. 
M W  hland~consists of a large glacial moraine that form a central 
plateau @hob SS). The terrain alternates between wet, low lying, 
hem, sandy, post glacial spillways of the moraine and dry, shallow, 

doping, sandy gravers of the plateau. Matcri& on the sandy plain 
comists of 70% clean, poorly graded sand, 20% weathered gneh (3' 
minus), and 10% oversh. The material in the ddnagê,areas oomista 
of angular, well. graded, poorly drained, gravels. P&ost was 
encouIlfefed at a depth of 1.0 m e w  on the plateau and 0.6 metem In 
the spillmp. "here is estImatnd to be more than 10,OOO cubic mekm 
of general filt and embankment material available h m  tbis source; 
however, it would not be amt effectbe to develop this source due to 
the dW1culties Lt accedng thb sh. - 

3.3 Quarry Sites 

As indicated previously, Cape Dorset is situated in two valleys, surrounded by 
very rough, mountainous terrain and the ocean. It is inevitable that the 
COmmunitywiU eventuallybe forced to wtabljsh quarry and ayshlng operatiam 
to meet the need for granular materials. The following sites were found to be 
the most appropriate for Use as quarries. 

3.3.1 Site QI 

This site is located on the south side of the old airport along the access 
r d  to Iœ Lake and Site B moto 2). Sample CAP-(H-FC was t a k e n .  

fiom this ridge to ascerhh the composition and texture of the rock. 
The site has an adequate working face and Site B could supply a 
'blend' material. Homver, the proximity of QI to the residential 
subdivision being constructed on the old ahtrip tends to limit the 
site's UsefUlneJs. 
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3.3.2 Site Qz 

Tbb site is lmtd on the soufh side of Site 6, which ig a depleted pit. 
The site meets all the criteria for a quarry operation and has a g o d  
access road from the west. 

M.A.C.A. indicates that the hamlet is expanding to the west as b 
evident by the oDmtmction of the new subdivision. Land use may be a 
problem, however, the rock face does antinue to the west along the 
length of Site 6 and the western end of Q2 may be suff~denly 
removed from future developmeat to allow for a quany opwation. 

3.3.3 Site 4 3  

The area is located to the north of and. adjacent to Site 14 Fig. 7). 
This site is EL prime loeation for a quarry operation as it meets all the 
neassarydterh * I h e s i t e ~ o o n t a I n s n u m m u s r o c k o u ~  
that would be suitable fur development. A 'blend' material would 
have to be hauled to the site. 

This site is stilI the best source of 'pitrun' material for use in a 
crusbhg operation and has the-largest potential quarry 'face' of the 
three sites. The longer had distance will make material h m  this 
source 8omtwb8f more experwive than r" h m  QI or a. 

3.3.4 Blend Sourea 

Given the t y p  of r d  and granular matr?rial available in Cape Dow, 
a material with a high percentage of fmes must be mixed with the 
ded rock to product! a 'select' grade of material. 

The material from the tidal flats will be most appropriate assumiog it 
is properly stockpiled and draincd before use. 'Blend' material can 
also be taken h m  the west side of Site 2. 
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5. GRANULAR NEEDS ASSESSMENT 

As previously indicated, the granular requirements for Qpe Dorset have been 
developed from each G.N.W.T. Department's 5 year capital plan and 20 year 
capital needs assessment, as well 85 information from the NWTHC, Federal 
Agencies and the private sector. The various projects were analyzed for their 
granular requirements and this information was used as the basis for 
establishing a 20 year granular needs projection by the type of materials 
required. 

For the purpose of this report, graaular materials have been separated into five 
major types: embankment, subbase, base, surfacing and concrete aggregate. 
However,. base, surfacing, and concrete aggregate are often referred to 
cokctively as 'select grades". "he reason for this is that embankment and 
Subbmc matdals are often wed directly from a source as "pitrun" while select 
grades are obtained through the processing of the material by washing, 
ttmmingorcfllshing. 

The analpis shows that Cape Dorset requires approximately 96,000 m3 of 
granular materials for f d  years 1990/91 through 1998/99. Thh information 
is shown in detail on the following pages,  as ia a s u m m a r y  of the projected 
requirements for fisd years 1998/99 t€uough 2000/2009. Detailed infomtion 
for -this period is available from office flles. If requjred,~hmever, the data 
&ould be considered spedathe at bes~ 

Table 2 represents the granular material breakdom of capital projects that was 
used to develop this section of the report. Various governent departments 
were  contacted to assess the grmular materials required for specific capital 
projects. The granular material breakdown associated with each project was 
then tabulated., This table was then used to derive the granular needs -at 
tables for individual f d  gears based on the propod capital projects for that 
Y-* 
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5.1 TABLE 2: CAPITAL PROJEmS 

Granular Material Breakdown 
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I 
I 
I 
I 
I 
I -  - 

27 



TABLE k 
GRANULAR NBBDS ASSESSMENT 

CAPE DURSET CAPITAL PROJBCTS ESTIMATED MATERIAL REQUIREMENTS 
SUMMARY 

(Volomea €m cubic metres) 
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6. COST ESTIMATES 

6.1 Crushing Cost Estimate - S 3 4 h 3  

The following preliminary cost estimate is related to the production of grandat 
materials from bedrack sources in Cape Dorset. The estimate involves the 
transportation of required equipment, site development, drilling, blasting, 
cnddng, and blending, to generate approximately 20,000 m3 of select gravels. 
(sattnates are &om camkill). 

6.1.1 Mobilization 

' Equipment Ileeded: D6 Cat, 966 M e r ,  PrLmarg and Secondary 
. Qnwher 

Appmximatewdght: 16Otonna dDS30Qbme 

$48,O00.00*' 

*%e barge rates that apply will be substantially greater if the 
equipment that is tmuprtd requifes larger capacity cranes than 
tbosem~suppiedwith&esdi f tvd,  

It should be mmtipcd that the abova cost ia b d  on the mobilization 
of the 'crusher"r via ' s e a " ,  fia Montreal to Cage Dorset. If a 
"crusher' becomes available from another B H m  'amunity due to 
the termination of an on-gohg "crushing project", then the 
mobhatian caets would be redud. 

6.1.2 Site Devdopment and Rrwtoraîîon 

This will indude the comtruction andlm upgrading of all accxm mads - 

to the preferred site and the gradin8 of the working area for site 
management. Culverts and ditches may be necessary for drainage. 
The testoratioIl would invobe site cleanup and landsap@. . 
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6.1.3 

6.1.4 

6.1.5 

- 

Access roads, approximately 300 meters, would require 2,100 m3 
of granular material (7 m3/ba of road). 

Working area and stockpile pad would require approximately 12 
hours of "Cat" time. 

2,100 m3 @ $ 5 h 3  to place $10,5oO.oO 

12 hrs. 8 $140/hr. %1.68o,oo 
TOTAL $12,180.00 

If 4 3  is chosen for a quarry operation, access roads are already in 
place and the total cost will be reduced by approximately 
$10,000.00. 

Drilling and Blasting 

Drilling equipment is available locally. Canadritl quotes that for a 
quantity of 16,000 m3 @ $14.75/m3 

$236,000.00 

Crushing and Blending Co- 

Hauling and -ilhg of blend material 
400om3 a $ 1 ~ 3  w,ooo.00 
Using daily production of 500 m3/day and a running mst of 
$7,3o(Vday**, 20,000 m3/day @ $7,3Wday (S14.6W3) 

$292.000.00 
TOTAL $332,000.00 

**Based on regional rates for labour, rental and fuel 

Manpower and Accommodationa 

For 3 people: foreman, der operator, mechanic 
mobilhtion $9,000.00 
acc0mmdation.s for 
50day @ $lSWday/man li2uQQm 

TOTAL $31,500.00 

- 3 9  
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6.1.6 Engineering Supervision Costs 

For 2 people 
YeIlowknife - Cape Domet 
Accommodations  for 
50days 8 $lSO/day//man 
Truck rental 50 dam @ $75/day 

TOTAL 

6.1.7 Estimate Summary 

Mobilization 
Site Development & Restoration 
Drillhg & Blasting 
Crush dk Blend 
Manpower&Accommodatiola 
"ring 

TOTAL COST 

$6,000.00 

$15,000.00 
s3.7_5D,oo 

$24,750.00 

$48,000.00 
$12,180.OO 
$236,000.00 

$3 1,500.00 
$33~000.00 

s24.75o.00 
$6%4,43OaOO 

In s u m m a r y ,  it will cost approximately $685,000 to produce 20,000 
m3 of granular material or approximately $ 3 4 h 3 - ,  from bedrock 
sources in Cape Dorset. The total produced ansists of 16,000 m3 of 
blasted and crushed bedrock and 4,000 m3 of Wend'. This ia a Class 
D estimate. 

The following preliminary cost estimate. is related to the production of select - 

gravel by screening existing granular murces in Cape  Dorset; This estimate 
involves the purchase and transportation of a portable sueenhg plant, rental of 
other required equipment, site development, screening, and stockpiling to 
generate appmximately 5,000 m3 of select gravel. - 

6a2.1 Mobilization 

Equipment to purchase: Assinck Bm. Model CS48 Weening Plant 

Purchase price at Montreal $4o,ooo.oo 
Approximate weight: 7 tonnes @ $3OOhonne ~00.00 

TOTAL $42,100.00 
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6.2.2 

6.2.3 

6.2.4 

6.23 

6.2.6 

Site DeveIopment and Restoration 

Access is already established to an existing pit. W o r m  area and 
construction of a stdpile pad would require 8 hours of 'Cat" time. 
The restoration would invoke site cleanup and landsaping. . 

8 hrs x S140/hr $1,120.00 

Screening Costa 

cat D6 plus o p t o r  120h $14O/hr $16,800.00 
bader plus operator 120 hra BB Sl4Whr $14,800.00 
Truck plus operator 120 hrs @ $75& $9,Ooo,Oo 
Screener operator 120hrs @ $18.50/hr 

TOTAL $44,820.00 

Manpower and Acc~mmodssfons 

Yellowknife - Capa Donet 
Aocommodatiws lodam Qp S15Wday 
Tm& rental 10 days @ $75/day 

TOTAL 

mimaw summary 

TOTAL COST 

$42,100.00 
$ 1,120.00 
W,82O.O0 
$ 4,500.00 
rd23Qm 

$97,790.00 



In summary, it will cost approximately $97,800 to produce 5,000 m3 
of select granular material or approximately $ 2 O h 3  by screening 
material h m  existing so- in Cape Dorset. To produoe 5,000 m3, 
it is anticipated that 10,OOO m3 to 15,000 m3 of the existing gtanular 
sourœ would have to be p-. This is a class D estimate. 

6.3 Site 2 Access 

This access route is presented on the assumption that the granular resource b 
excavated during summer using conventional equipment. In addition, 
contractom should familiarize themeha with the 'Enviroxlmental Guideline3 - 
Pits and Quarries', and "Access Roads and Traila', published by Indian and 
Northern Affairs Canada. 

The approach to Site 2 is possible h m  Site 4 (note Site Location Map). A 
@or consideration is the need to construct aramp over a two meter ri@e that 
b the southeast bun- of Site 2B. The ridge mparatw the elevated plane of 
Site2wfththeflatlyingbdrockofthedeplgtedSite4. Oncetherainphasbeen 
constructed, acceas through Site 2 should continue in a S.E. djrcetion and 
terminate 30 mefers before the water pipeline b m  Tee Lake. 

The ramp should be constructed from the remahhg material in Site 4. A 
"dozer' is needed to "push' the remaining material into place; however, 
cmstrudon costs should be minimal.. 

CatWplusoperatOt ShFS@$14Q(hr $1,120.00 
Loader plus operator 4 hm QD SlWhr $ 560.00 
Truck plus operator 4 hrs @ $175h UQQm 

TOTAL $2,380.00 
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7. GRANULAR RESOURCE EVAL'UATION 

As shown in Table 12, the totif amount of granuïar material from dl existing 
sources is approximately 41,000 m3,  of which 26,500 m3 is considered 
embanhment d sub- aad 14,600 m3 select. Select grades will have to be 
obtained ftom "saeening' of the tmproœmcd materid at the spsdfic nim 
&am in Table 12 

TABLE 12 

"- - . TotaLs 
EmbankmenWSubbase Select 

(Processed) 

Site A 10,000 5,000 15,000 
Site B. 2,100 2,100 
Site 13 5,500 3 # 000 8,500 
M.O.T. 6 , 000  3,000 9 ,000 
F.B.S. 5 8 000 1, 500 6 ,500  

Total CU. m. 26 ,500  14,600 
- - . .  I 4 1  100 

of a total ten year forearst demand of appoxhiately 96,345 cubic metrea of 
pan& materjal between 1990 - 1999 there is available appmximatdy 41,000 
cubic me- of v- g d c s  O€ maîerial within the vicinity of Cape Ibraet 
for use in local enpjxtal projects. 



Table 13 b a summary of the mrrtrnial reqqimn0nts (from neda asmaunent 
tables) for all prop& @tal pmjecta fnnn 1990 through 1999. 

TABLE 13 

MATERIAL REQUIREMENTS (m3) 

YEAR EMBANKMENT/SUBBASE SELECT 

1 990/9 1 1 1,835 1 1,835 8,070 8,070 
199 1 /92 4,625 16,460 1,075 9,145 
1992193 10,620 27,000 9,155 18,300 
1 993/94 7,640 34,720 493Q 23,230 
1994/95 3,235 37,955 2,790 26,020 
1995/99 29.1 95 67,150 19,220 45,240 

26,500 (existing) - 27,080 (requited) 14,600 (existin& - 18,300 (requid) 

= -580 = -3,700 

37,955 - 27,080 = 10,875 26,020 - 18,300 = 9,720 
of 11,OOO m3 or ~O,OOO m3 



Cap Domet has sufficient granular matedab to satisfy its short term needs 
through the 91/92 f w d  year. The community is also over 95% auff1dent for 
its 92/93 nads for em)rantrrnmt/wlbha- and 80% auffïcient for ita 92/93 select 
needs. As the eapital plamhg fiieures are unlikely to b fulty rdizd, the 
communitg, in fact, m coaskler avaJlaMe materid sufficient to 92/93. 

Development of identified potential sources will be required for the 
req-ents of m"t years. &om& oo~idd~ iadicate tbat th- 
;sourcesshouldbeSites2A&BandlO. 
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8. RECOMMENDATIONS 

It is recommended that, as soon  at^ possible, the Muni- of Dorset 
implement a Granular Resource Developmsnt and Management Plan based ofl 
this report and modified as is appropriate by legitimate local concerns that are 
proply beyond the scope of this report. 

1. 

2. 

3. 

4. 

5. 

46 



Annual Book  of Standards, American Society for Testing and Materials, 
(ASTM), various rock and foundation tests and stsndards. 

Department of Indian and Northern Maim, 1988, Plan for the Resewation and 
Development of Granular Materials in the vicinity of Inuvik, 
N.W.T., CE00992T. - Repared by Hardy BBT Limited. 

Department of Indian and Northern A f f h ,  1982, Environmental Guidelines 
Pita and Quarries. 

Department of Energy, Mines and Resources, 1970, Geology and Economic 
“?rahofr9narta_Ottawa,rannrla_ 

Department of Public Works and Highwap, 1986, Cape Dorset Granular Study, 
Ydl~~k;nife. 

Department of Public Works, G.N.W.T., Soil Classification  System, 
Yellowksife. 

Embleton and .. . King, 1971, Glacial and periglaciat Geomorphology, bndon. 
. .. ” 

m y  BBT Limited, 1989, Deposit 467 (Wj~j~ow River), AHavk, N.W.T. 

- 

Krynine and Judd, 1957, Principles of Engineering Geology and Gwtechnies, 
MCGraw-Hill C M  mee&g series, Toronto. 

Nasa, Jet Propulsion Laboratory, 1986, Imaging Radar-C Science plan, 
lPasadena,c3dif& 



,Active layer: 

Alluvial fan: 

A A S m  

continuous permafrost zone: 

Deltaic deposits: 

Environment of depition: 

Mers: 

1 

the layer of ground in permafrost which 
thaws each summer and refha-  each fall. I 

fan shaped mass of alluvial deposits shed 
by fluvial activity from mountain streams. 

American Association of State Highways 
and Transportation officials, used atmost 
exclusively by the several state 
Departments of Transportaion and the 
Federal Highway Administration in 
eatthwoJrlt specif~cations for 'transportation unes. 
sedimenta transported and deposited 
through the process of mass wasting (Le- 
bs & r a n l t y ) *  

an area underlain by permanently &ozen 
subil. 

deposition of sediments by rivers in low 
energy environments, characterized by 
well-developed cross-bedding and sands, 
ailta and clays. 

the lithology, cornpition, and diversity of 

patt and modern depodtid and e r d m d  
enviromnents. 

all granular deposits are directly related to 

a long narrow, winding ridge composed of 
atratified acaundatiom of sand and gtavel 
prductd from subglad streams; eskers 
are aligned with the flow of retreating 
&laciem or ice oheets. 



Frost Susceptible Soit: 

Frost wedging: 

soil in which si.gdl5ca.nt ice-segregation 
will occur, resulting in ikost heave, or 
heaving pressures, when requisite and 
freezing conditions exist. 

water expanding as it freezes widens 
crevices in webbedded or well-jointed 
rock and shatters it. 

Ground-truth r4m-œ: the physical act of acquiring data on the 
ground to prove geological aserumptions. 

In-aitu: the natural undbturbcd soil or strata of 
d e e d  material in place: 

Kame, Terrace: a stecp-side, constructional terrace 
consisting of straaed sand and gravel 
formed as a slacio-auvfal depo& between 
a m e h g  &acier or a stagnant ice lobe and 
abighervalleywattorlataralmoraine. 

silts and clays deposited in lake water and 
later exposed either by the lowering of the 
water level or by the elevatian of the land. 

Outwashplan: a broad, gently doping sheet of outwash 
depoaitedbymaltwatcastnamSflowingin 
front of or beyond a glacier. 

oversize Matelid: this ref= to rock particle size as gravel 
- " particles larger than 75 mm (3") in 

diamcterarcusuatlyconaidmdtobetoo 
largetobeusedformoatgeotechnicaluaw. 

PerigkM environment: depositional and erosional environments 
modified by cold (abglacial). 



Permafrost: 

permafiorst Table: 

Rqolith: ~ ' 

sollfhtction: 

usc: 

varvade-: 

the thermaf, condition in soil or rock where 
tempernasre$ below O" c persist over &t 
least two consecutive winters and the 
i n ~ r m m m e r ,  

the interface between the active layer and 
penm&mt zone. 

b G a d r e s f ~ e d ~ t i m e s 0 f ~ w a t a  
level and then stranded by the lowering of 
the water level or by the elevation of the 
land 

unconddated mantle of weathered rock 
and mil mataial on the earth% d m .  

in dmrctic regions, fme rock fmenîa. 
den satumtd with w&r, qaead d o e  
down SI- a d  atonp d e y  flocm. 

the accumulation of a m d  fragments 
(w) in the millimeter-to-meter range 
fiomdifEsor~stsepwallsthatmaMaina 
uniform dope (commonly about 30") as it 
@OW$. 

provides regulatory control for 
maintaining -und environmental practice 
f0ranylanduseactiVftsTonalllandsunde.r 
F e d 4  control in the temitoria~. 

.. . - 

UnitsdSoilnnaaificatisnSy$teln,dfor 
foundation engineering such as damfl, 
buildings, road earthwork specifications, 
andairfieldbigt~ 
distinct band representing the annual 
depdth&eJltlUy". 

3 



APPENDIX A 

Geotechnicd Data X985 - 1989 



APPIErUDIX..A 

IMhg of Test Results and Site plans 

Site Source Information 

Site A 

site 2 

Site 13 (Site 14) 

Site 3 

Site 5 (proposed park) 

Site 10 

Tidal Flats 

Firguxes 1 - 18 

C A P - O  1-FC 
CAP-03-FC 
288-1-PD 
288-243 
288-3-PD 
2884P.D 

242-01-RSPD 
CAP-04-Fc 
245-04" 

24-02" 

cAp-02-FC 

202-01-RF 
202-02-RF 
202-03-RF 

204-01-RF 
2w02-RF 

CAP-06-FC 

235-01"B 
235-02"B 
230-02-MB 

1989 
1989 
1986 
1986 
1986 
1986 

1987 
1989 

1987 

1989 

1985 
1985 
1985 

1985 
1985 

1989 

1988 
1988 
1988 



$AMPLE DATA SHEET 

Ridse/Beacti Area West of Tank Farm Site A-1989 
t C S t  W U  N U I I U  WmN 

ttU0 OUClllCTKYl 
I 

- ' Sand and Gravel brown, pebbles t o  5Omn (BP-SP) - Non Plastic 



! 

I 



- SAM?LE DATA SHEET 

I 1.2 m I 
FImO - 

X oversize. m,t 

- 6ravel# brown; sandy (6P) 





I 

nSUlll v a :  Gravel 
Sub-rounded t o  Sub-angular 
Max. s ire - 100 X 70 X 60 
Conpasition - 

Igneous - 6ranites. Blotite I Mod. Quartsr. 
Trace Pyr l  tar 

Matamrphic- h e i r s  
n l c r c ~ u r  5chlt t  

Sed. - Mud stone, chalky crlcerouo 

Flnar - Corrra rand 

YllSlEp S I M  ANALYSIS: 97.8s passing 67 m Slwe 
61.32 passing 25 RI Sieve 
51.93 passing 19 m Slew 
27.0% parlrfng 4.75 RI Slew 
0.82 parslng 0.075 119 Sieve 

U.S.C. - 6.W. well graded gravels. randy gr8wlS 
Curve uniformity = 24.6 
Curve coefficient - 1.7 





SAMPLE DATA SHEET 

'' lK-gD Virual/Clrsrlficrtlon & Dascriptla@/ Wlrh Sfew.Analytfr 

''VIftlllL ##RffTlol: Sandy 6rrwt - Sub-rounded to rub-rngulrr 
l h x l l ~ ~  S f z l  - 80 X 50 X 40 111 
Comwritlon: 

' 1  
! 

! 
! 

u,s.c. - 

1 

Igneous- Graniter L Diorltt 
Httrnrorphfe - 6nerfrres 

Fines: 
H f u  schfst 

Coarse - subrounded 
k n d  - lpsdfu to coarse 
Trace s i l t s  rllty d r y  

96.82 passing 50 m Slam 
75.5.X passing 25 rm Sfew 
65.3% passing 19 m Sfmve 
30.42 parsing 47.5 A Sieve 
1.0% passlng 0.075 IIR flrvr 

6.P. - Poorly graded randy grave 
Curve Unffomf ty = 22.0 
Curve Coefficient = 0.4 

1 





I 
I 

V I S U M  #seRIPTlQI: Cobbles - 42 - Sub-rounded to sub-angular 
Nominal Size - 110 X 85 X 100 m 
Cmposltion: 

57% Metamorphic - Gntlsses Schltts-Quartz 
432 Igneous - Dforf te. Gr8nl te-Huscovi te, Quart2 PYri t e  

- Fine - Minim1 silty coating . - 

Rock Flour 

WlED SIEVE MUYSfS: 98.82 passing 25 m Sieve 
90.12 parting 19 II S f w e  
23.02 parsing 4.75 R Slave 
1.72 passing 0.075 I Sieve 

- U.S.C. 6,P. - Poorly graded 
Curve Uni f o m i t y  = 14.9 
Curve Coefficient - 5.0 

L A  : as per grading "6* - 27.92 Loss on Abrasion 
Charge = 11 shpens Q 500 mvolutlons 
2500 '(+/-) 10 Ret 1/2" 2500(+/-) kt 3/8 



E 8 P S I  
""_ "" Y 1  

* P m  
84Cm IEH 



m a  -ma: $Indy Grsvtl - Subangut~r/an$ulrr 
wmxlu~u Size - 125 X 75 X 45 I 
c0mpos.l t f on : 

9 0 %  Igneous - GtInitsS hdfm to coarse 
Branodior iks  
Q W r t Z  

102 Metomorphie - khfst - Mfcr/Pyrfte 

Finsr: 

. .  - *  

Corne - Sub-round to rubanqular 
Sands - kdfum sub-angular 
Tracas si   1 t r  

WsloD SI= UULYSIS: 98.1% passfng 67 &few 
42.4 passing 19 m S i e n  
38.4 passing 4.75 II Sieva 
2.3% passfng 0.075 Sieve 

UlIFfLD.SOILS ClASSIFICATIQ1: . 6.P. - Poorly graded gravels 
C u m  -Uniforrity = 94.7 
Curve Cocfffclent 0.03 



. r. 



I 
I 
I 
I 
i 
i 
i 

W a C t  CAPE DORSET Granular Investigation CROJLCT WJYILI  87-9170 

VISUAL DESCRIPTION : Gravelly Sand : Aggregates = Angular to sub- 
Angular , Maximum 
Particle Size-80mm 
Granites, Gneisses 
Crrywackes 

Sands = Medium to Coarse, 
Silt Fines & Trace 
f i n e  Carbonates 

WASH SIEVE ANALYSIS: Based on W .SOC, Break Points 
Gravels = 36.0 8 

Sands - 62.0 
Fines - 2.0 I 

UNIFIED SOILS CLASSIFICATION: SP = Poorly Graded 





SAMPLE DATA SHEET 





I 
I 
I 

I 
I 

SAMPLE DATA SHEET 

CAPE DORSET Granular Investigation CROJCCT NUMlLI  87-9170-803 

VISUAL DESCRIPTION: 

. .  . -  

Gravelly Sand : Sub-Angular Aggregates with 
a Max. Size of 80mwn.,composei 

. of Granitas3 Quartz. Sand is 
Medium -to Coarse grained. 
Silt Finer w i t h  Misc. Trace 

- Micas 
. -  - - 

Based on U.S.C. Break Points 
Gravels = 1.0% 
Sands = 98.01 
Fines = 1.0% 

UNIFIED SOILS CLASSIFICATION: SP = Poorly Graded Sands, Little Fines 



- " 
SAMPLE DATA SHEET 

. . .. . 

mOJtCT CAPE DORSET Granular Investigation PROJCCT muuam 87-9170 i I 

VISUAL DESCRIPTION: 

WASH SIEVE ANUYSIS: 

Gravelly Sand - 
Aggregates = Sub-Angular, Max S i z e  120m 

composed of Granites & Carbonates j 
Sands = Coarse, Sub-Angular with Silt 

Fines bi trace Organic material . .  

! 

Based on U . S . C .  Break Points 
Gravels = 41.0 % 

Sands = 58 .9  % 

Fines = O. 1 % 

UNIFIED SOILS CLASSIFICATION: SP = Poorly Graded- 

! 



r 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

SAMPLE DATA $HEET 

  OW^ On Side Cut o f  Ridge a t  Present  Hauling Site FBS 
TCST WLL uwam #rm 

m I 
C I U O  MSCWTKIW - 

Dry 

- Gravel and SAnd, light brown, trace salt pebbles to 40m, angular (GP) - Non Plastic - Insufficient material for a Standard Proctor 



i 



$AMPLE DATA SWEET 
MoWCT R U r D C l  

85-9572 

c Hedf um-brown gravel wfth angular and sub-angular  aggregates.  Haterial contafns 
tracts o f  Mica. Hax. particle r i t a  i s  1’. 

Y . S A  . 

I 

MSHTO-A-1-b(0) materials consist pndemlnary 
I 145-82 of coursa sand wfth I wall graded sot 1 bfnder 
This group f r  a well  graded  mixture of stow fraglacnts or gravel, coarse rand. 
fine sand and a nou plastic toil bfnder. 

Not portlbla (Sandy material). 



42" ORAIN SIZE ANALYSIS 

190 

I 

w 

10 

to 
0 

1 4 0  

50 

SO 

t o  

I O  

O 





SAMPLE DATA SHEET 

kdlum-brom gravel with  angular rggregattr, 
Material contains tracer o f  organics (long thln mots) 
k x .  Particle site is 1.. 

U A C ,  1s 6.Y. ml7 gr8d.d gram?$ 
Sand mixtun* llttle f lner  (1%) 

A ml1 graded mixture o f  stone fragRntr, 
coarse sand, f ine sand  and I non-plastic 
to l l  binder which consfrtr PrtdomfMntly of coarSe 
rand no fines. 

MSHTO, tl45-82 ddgnat. ion i s  1-1-b (O) 

A” 

Not possible ( a randy nmterirl) 

. . .  - . -  . . .  . - 



I 
I 

I 
‘I 



Not porsfbtr - r k r l r l  wnt i n  such insufficient quantity that  I t  tas  de-d impstlble t o  arrive 
a t  any .masle n l n k r r  : 

Not pass1 ble - theamterial ms a sltty-rand 



I -  

HOISTURE CONTENT OF SOILS 

Tech t 
. .  . W t m  Water (d) t b - e - 5  

Wt. Sample Dry (a) t c - a 

Moisture Content ( f )  t d/e x 100 



VISUAL ~CUPTIOCI 

Light t o  medim. brown gravel  with sub-rounded t o  
rounded aggregates. Haterial contatns traces o f  
Mica and Quartz. Aggregates aslo have f l a t  but 

h x .  par t ic le  slra i s  1 1/2*. 
. ngt  elongated surfaces. 

.~ 

' The ATTERBERG was not possible (oil ty sand) 

u.s.C. ID GP poorly graded gravel, no fines 
AASHTO cd145-82 designated 4s A-1-2 (0) 
Materials  consists predominantly of stone 
f r a p n t s  or gravel 

A- 1-a (O) According t o  AASHTO T27-82 
A ml1 graded mixture of  stone fragments, coarse Sand, fine 
sand, and a nonplastic soil binder. 

~ 

I 1 



fc 

1. J 

O 



42" SAMPLE DATA $HEET 

m a o  oLK#PfloW Dry sample, medjum penetration 

VISUAL DESCRIPTIOW , -  

Light t o  Hedium brown gravel with sub-rounded 
and. rounded aggregates material. Contains f lat  
aggregLtes, Quart and traces of Mica. 
NaXiusun part ic le size 3/4". 

AT'IERERG 

was not  possible (sandy) 

W H  SEIVE AWWALYSIS According t o  AASHTO T27-82 

U.S.C. i s  6P a poorly graded ravel,  gravel-sand 
mixture  with l i t t l e   f i n e s  (2% s 
AASHTO M145-82 i s  A-1-a(0) a we1 1 graded mixture o f  
stone  fragments,  coarse sand I ifne sand  and a 

. nonplastic soil binder. 

DRY SEIVE ANALYSIS According t o  AASHTO T27-82 

U.S.C. i s  the same as above except no fines 
AASHTO M145-82 i s  same as above except no fines 



I 
I 

I 

I 
-I 
I 

100 

10 

80 

I '  70 
0 

I c" 
I 40 

so 

I 
I .  
I 

i 

SO 

t o  

I O  
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I 
I 
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I 
I 
I 
I 
I 
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SAMPLE DATA SHEET 

- Gravel and Sand, light brown, pebbles to 50 mm, angular (GW) 
" 





Backhoe 
LOC4TlON T i d a l  F l a t s  - 264 f t .  from road between hotel  and Co-op qaraae.  
TEST HOLE NUYBER 

1 

T i d a l  F l a t s  

DEPTH O. 45m I 
FIELD DeSCRlPTlON 

I 

Gravel 
Sand 
Fines 

32% 
6 5% 
3% 
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I 

Moisture Content 

Non-Plastic 

1 

'EVIEWEO BY AT TA CH YEN^ PAGES 

F-04W - f f 
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Gravel 
Sand 
Fines 

44% 
54% 

2% 

F-0486 - 016 



I 



BY TANK FARM 
... - 

i 
I 

r, CAP-a 
O SANOY BEACH 

h I I I  a 

ROAD WOULD HAVE TO 
BE F W D  S M €  IT IS A I I  



SITE A: TEST PIT CAP-03-FC (Photo + II) 

0.M ORGANIC 

0.4M LARGE COBBLES WITH 
COARSE GRAVEL 
1 5 - 3 O E m  

0.W COARSE GRAVEL A19 
COBKES 

Publtc Work$ 
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SITE B: (ICE LAKE) 
REPRESENTATIVE CROSS SECTION 

f 
q 
O 

r 

0.2M WEATHERED 
MATERIAL 

0.M FINE GRAVEL 

0.7M COARSE SAND 

Lnacked Dy I COMMUNITY PROGRAMS SECTION 
ENGINEERING DIVISION 

- 

SITE B - PIT WALL 
CAPE DORSET, N.W.T. 





SITE 13: REPRESENTATIVE CROSS SECTION 

NO ORGANICS 

. *  
' * .  . .  

0.5M COARSE GRAVEL, PEBBLES 
AND COBBLES. MAX. 30cm. 

O.bM COARSE SAND, SOME 
PEBBLES 

Checked Dy 

Approved by ENGINEERING -DIVISION 
COMMUNITY PROGRAMS SECTION - 

r 
c 

REVLSWNS SITE 13 - CROSS SECTION 
bate BY 

-%fi& Publlc Works CAPE DORSET, N.W.T. 
I 
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SITE 3 4 
\ 

P 

\ 
P 

I P 

l 
l 
l 

P 

P 

P 

I 
P 

I 

POWERLME 

9 
\ 
\ 

WATER PPaJNE 

WATER PlPELM 

ACCESS ROAD 

1-1 CAPE DORSET SITE 3 01.-n by 

Apprond by 
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SITE I5 

GROUND TURNS 
INTO SLOUGH 
AND ROCK 
IN THIS AREA. 

WA E R  

? 

! 

". . . .".. . . . . ." . .... . . . . . . . . . . . . . .  . .  . . .. . . . . . . . . . . "" . . . . . . . ." 
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SITE 2 A  



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

\ \ / 

SITE 26 2 A  

\ 

/ 

\ 

e- 
/ 

p-p-p- 

WATER 
PIPELINE 

- 
oat@ 

O'awn 

hpprord by 

APR. ISSO 
Title 

B. ROCHON CAPE DORSET SITE 26 
-!EzKs - Wukt  o w  t-WWWt Seal. N,f.S. 

Projnt HO. 88-9120-803 
Drawing Mo. 

FIG. 13 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- I 
I 
I 

SITE 2: TEST PIT CAP-04-FC (Photo f 38) 

Cn9fk.Q by COMMUNITY PROGRAMS SECTION 

Approvod by 
- ENGINEERING DIVISION 

REVIWONS CAPE DORSET: SITE 2 
bot. BY 

-hT&iCs Public: Works CROSS SECTION CAP-04-FC 
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SITE IO: REPRESENTATIVE CROSS SECTION 

. . . . 7 

NO ORGANICS 

0.6M COARSE GRAVEL AND 
PEBBLES, CLEAN,  ANGULAR, 
SUB-ROUNDED. MAX. SIZE 
RCm. 

GRADES INTO COARSE SAND 
BAND OF ROUNDED PEBBLES, 
8-10 cm WIPE. 

0.4M OF SAND/GRAVEL MIX. 

CAPE DORSET, N.W.T. 
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Dm,. 1 1 t h  

D?mwn b CAPE DORSET APR. 1990 

b. R O M  
hDDt0-d by TIDAL FLATS 

"wwks 68.l. Ormrrrng Yo. 
N.T.S. 803 FIG. 18 
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APPENDIX B 

Ground Rëconnaiasance Photographs 
August 1989 

X1 - 63 
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NuMBElR 

1 

2 - 5  

6 

7 

8 -  15 

16 - 21 

22 - 26 

27 

28 

29 

30 

31 - 41 

42 - 48 

49 - 54 

55 

56 - 61. 

62 - 63 

- 

- 

Overview of Cape Dorset looking directly east. 
Site B (Iœ Lab) 

Old Airport Runway 

View of Ql 

Site A 

Site 13 

FBS 

Dump site 
sewase" 

Site 8 

Ridge between sewage lagmn and Site 10 

Site 2 

Site 10 

Tidal Flats 

MallikLsland 

Caa.eway/uaflikIslarrd 

Site 14 (Mm sib) 

- 










































































