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E X E ~ S U M M A R Y  

This report  presents  the  results of a study, conducted  under  the  terms  of  the  Inuvialuit Find 
Agreement,  to determine the supply of granular materials and the 20-year demand for granular 
materials in the  community  of Sachs Harbour. Development  scenarios and recommendations 
designed  to optimize the utilization of resources for the anticipated demand arc presented. 

In summary, the 20-year dwnand for granular materials in the community is about 130,000 cubic 
metres. Most of the demand is for mainmmcc of community facilities (lO0,OOO cubic metres) while 
local capital projects co~~sulllc the mminder (30,000 cubic metres). 

Granular materials aufflcient to meet the forecast demand arc available in the Sachs Harbour area, 

although in some cases dre demand must b satisfled with materials of a slightly lower quality than 
desirable. In particular, this b the casc for concrete aggregate which does not  exist in quantity in the 
Sachs Harbour vicinity, 

The  community has SeYcTal convenient sourcts of Class 3 ( g e n e r a l )  granular material. Development 
of these sources should c d w  in the manner that has bccn established. These sources arc located 
adjacent  to thc comrnunity and cumntly provide a substantial  portion of Sachs Harbour's public 
demand. It is important  that  these  deposits arc reserved for use on community  projects. 
Development of these sources should continue in the manner that has been established. 

Substantial volumes of fair quality granular mattrial exist several kilometres from the  community. 
Development of these sources is only recommended if the current community &posits became 
depleted or if a large domecn project wen to develop. 
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1 .O INTRODUCZTON 

1.1 

The Inuvirrluit Final Agreement provided that Canada grant  to the Inuvialuit,  fee  simple 
title to a land quantum of 90,650 square kilometres (35,000 square miles) in the Western 
Arctic Region. The Agreement further specified that the land be subdivided into two 

categories, that with mined rights  and that without.  For  purposes of clmsifîcation,  the 
two categories have  become known as 7(l)(a) and 7(l)(b) lands,  respectively. The 
former  includes 12,990 square kilometres (5,000 square miles) of lands;  the  latter 
77,700 square kilometres (30,000 square miles). The 7(l)(a) lands arc generally located 
adjaccnt to each of the six cwnmunitics (Aklavik, Holman, Inuvik, Pawlatuk, Sachs 
Harbour d Tuktoyaktuk, Figue 1) cansidered in the Final Agreement. The 7(l)(b) 
lm& g m e d y  smmd the 7( l)(a) lads  and extend outward from th communities. 

The Agreement recognized that most of the proven granular resources of acceptable 
quality within reasonable distance of the cormmi t ia  were located on Inuvialuit 7( 1)(a) 
lands. In &r to ensure that adequate reserves of granular material were maintaincd  at 
a regulated cost, the Agreement  granted control of the 7(l)(a) granular resources to the 

Inuvialuit, subject to certain provisions. 

For purposes of the project described in this report, the provisions concern the supply 
of, and the demand for, granular rccsources. Under the terms of the provisions,  the 
huvialuit agreed to maintain granular mawrial XE~CNCS of appropriate quality sufficient 
to meet the  projected  20-year demand as detcnnined by the  Inuvialuit Land 
Administration @IA] and  appropriate levels of government . The demand  for granular 
materials was to be farmed on the bals of estimates of requirements in each community. 

In order  to  ensure  that  adequate  supplies of sand and gravel of appropriate quality 
remained available within reasonable distance of the communities,  the  provisions 
stipulated that the supply of granular matcriah should be priorized according to end use 

as dcttmnhcd by the 20-year demand. The fmt priority was established as the need of 
the community, the second priority is the need of the  Inuvialuit  and the third priority is. 
the need of others. 

Indian and Northern Maim Canada @NACI, on behalf of the ILA, has  undertaken  to 
develop a granular resources inventory and  management plan to fulfdl these  initial 
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obligatiom. This report presents the mourcc inventory as it is currently known together 

with ceartin  development recommendations for the community of Sachs Harbour. 

1.2 

This study was authorized by Supply d Services Canada [SSC] through Contract No. 
25ST.A7134-6-0014, awarded to EBA Engineering Consultants Ltd. [EBA]. The 
Scientific Advisor for the project was Mr. R. J. Gowan, Gcotechnical Advisor for the 

Naahcm Renewable Resources Directorate of INAC. 

1.3 

The project scope, as defincd by SSC and INAC in the contract,  included the 
following: 

a)Devclopment of granular resource supply models for each of the six 
commmihs by examination of all cxisting reports &scribing granular material 
depasits. 

b)Devclopment of a granular fcsourcc demand model for each community 
through cotlsultation with privaae and public sector users. 

c)r)evelopmcnt of a recommended  resource  development scenario for each 
community to emure rcscmes arc established  according to the priorities 
outlined in the Irmvialuit F U  Agreement. 

d)Prcpatation of appropriate development recommendations for those sources 
with tb best development prospects. 

The following task was subscqvently added to the project  through a contract 
amendment: 

e)Development of a geotechnical  data base consisting of historic  borehole 
infomation from the study ma.  
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2.0 EVALUATION OF GRANIjLAR RESOURCES 

2.1 

2.1.1 General 

A standard for the  classification of granular borrow mterial does not exist 
within the study area. The first granular resource inventories in the region, 
carried out in the  early 1970s, classified  potential borrow material  encountered 
during  exploration according to the Unified  Classification  System [USC]. 
However, this general  classification  proved  inadequate because there was no 
diftxtreférmc8tothecnduaeofdlematcxial. 

Several  years ago, the Government of the  Northwest  Territories [GNWT] 
initiated a classification system w m b y  potential granular bomw was graded 
according to its most  suitable application. The territorial  governmcnt's  system 
provided the following five mamid groups: 

Coracnte Aggregate [CA], 
Surfacing Matcxial [$Ml, 
Base [ B I ,  . Subbase [SB], 
Etnbadumnt @] and 
Rip-Rap. 

In 1983, INAC adopted a classification system similar to  that  presented in the 
draft Territorial Pits and Quarries Regulations that consickred both the USC 
classification of the materid 88 well as the most suitable  end  use. This system, 
m&ed  by INAC, is the basis for all  borrow material classification  carried  out 
UndCr the CulTcnt contract. 
Materials at prospective borrow sources have  been  graded  into one of the five 
following  classes: 

Class 1 Excellent Quality Mattrial, 
Class 2 Good Quality Material, 
Class 3 Fair Quality Material, 
Class 4 Poor Quality Material and 
Class 5 Bedrock, Felsenmecr and Talus. 

These abbreviated  descriptions arc elaborated upon in the following subsections 
of this report. 
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2.1.2 class 1 

Excellent quality material  consisting of clean, well-graded, structurally-sound 
sands and gravels suitable for use as high quality surfacing materials, or as 
asphalt or concrete aggregate, with a minimum of processing. 

2.1.3 Class 2 

Good quality mattrial generally Consisting of well-graded sands and gravels with 
limited quantities of silt. This material WU provide good quality base and 
surface coursc aggregates or structure-supporting fill. Production  of  concrete 
aggregate may be possible with extensive processing, except where deleterious 
martrials arepreseslt. 

2.1.4 Class 3 

Fair quality material consisting generally of poorly-graded sands and gravels 
with or without substantial silt content. This material will provide fair quality 
gemd fill for roads, foundation pads or laydown yards. 

2.1.5 Class 4 

Poor quality  material generally consisting of silty, poorly-graded, fme-grained 
sand with minor gravel. These deposits may also contain weak particles and 
deleterious materials. These materids arc considered  suitable for marginal 
general (non-structural) fill. 

2.1.6 Class 5 

Bedrock of fair to good quality, felsenmtcr  or talus,  Potentially  excellent 
sources of constnxction matcrial, ranging from general fill to concrete aggregate 
or building stone if quarried and processed. Also includes  erosion  control 
materials such as rip-rap ar armow stone. 

2.1.7 Summary 

The five material classes  presented above are summarized in Table 1. For 
reference purposes, the G W s  classScation system has been correlated in the 
table with the adopted JNAC system. 



2 

3 

4 

5 

Base 8 1 ,  Subbase (SB), EmbanLmeat (E) 

Riprap, or if processed properly, equivalent 
to Class 1 or any other class of material. 
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2.2 

The calculated  volumes of the various typcs of granular  materials  available at  the 
examincd S O U ~ ~ ~ B  have  been  divided  into  various certainty levels, as detailed  below. 
These  defuitions arc consistent  with those used by WAC, 

2.2.1 

2.2.2 

2.2.3 

P r O V t n  

A 'proven' volumc is one whose  occurrence,  distribution, thickness and quality 
is supported by ground truth  information  such as geotechnical drilling, test 
pitting and/or exposed  stratigraphic d o n s .  Usually the thickness of material 
encountered in a borehole is extrapolated to a radius not exceeding SO metres 
amund the hole. 

Probable 

A 'probable'  volume is one  whose existence and extent is infcmd on the  basis 
of direct and indinct evidence, including topography, l d o m  characteristics, 
airphoto interpretation, extrapolation of  stratigraphy,  geophysical data and/or 
limited sampling. 

PrOspGCthe 

A 'prospective' volume is one whose  existence is suspected on the basis of 
limited direct evidcncc, such as airphoto  interpretation and/or general geological 
considerations. 

In the context of this project, the uncertainty associated with  prospective 
v01ume;s of granular matcrid varies with the terrain conditions  specific  to the 

various com~unitics. For instance, substantial amounts of bedrock arc located 
northwest of  the community of Aklavik. Since the  bedrock has not  been 
explored in detail,  the  volume of rock is considered  to be prospective. Any 

exploration would likely result in the prospective  volume  becoming  'probable'  or 
'proven'. The situation  is  very Merent in the vicinity of Tuktoyaktuk, where 
granular materials are scarce and landforms are poorly defined. Features that 
contain  'prospective'  volumes of material are often found during detailed 
investigation  to  contain little or  no useable granular material. 

8 
I 



0101475 Page 10 

3.0 SUPPLY OF GRANULAR RESOURCES 

3.1 

The mount of information available on the borrow sources in the  vicinity of each 
cornunity varies  greatly. This is due in part to the historic  level of activity in and 
around each community, but predominately to  the  relative  supply of acceptable  quality 
borrow within reasonablt distance of the community. 

Communities whose growth has not been signX1cantly  affected by northern petroleum 
exploration  (ie. Holman, Paulatuk mi Sachs Harbur) have little formal information 
regarding the location, size and quality of appropriate borrow sources. As the granular 
matcri& demand in general i~ modest and wholly generated by the community, there is 
little incentive to undcrtake borrow material studies provided adequate quantities for 
ament needs exist adjacent to the c m d t y .  The quality of the boxrow materials may 
not  mcct desirable standards but this is usually offset by the  convenient  location. If the 
borrow performs poorly once in place, it is a simple mattcr to obtain mom material and 
improve  the &teriorairkg areas. 

Communities whose recent growth can be partially attributed  to northern petroleum 
exploration  (Inuvik and TuktoyorktuL) have pater requirements for granular resources. 
These requirements ummlly impact both the quality and quantity of borrow materials . 
Industrial developments usually re* large V O l ~ S  of higher quality mattrial. 

The extent of identifcation and investigguion of granular materid sources has deptnded 
upon  local demand. Minimal information is available pertaining to borrow reserves in 
the  vicinity of Holman, Paulatuk and Sachs Harbour. Transport Canada has conducted 
airphoto studies for the m a  adjacent  to each community, but the results  have  not  been 
confirmtd by field evaluations. Information pertaining to bomw resources for Inuvik 
and Aklavik is available , however,  extensive  exploration work has not been undertaken 
because developed SQUK~S have ben  sufficient to meet the demands. 

Tuktoyaktuk is a unique situation with rcspcct to supply of granular materials Although 
Tuktoyaktuk has grown  substantially  over  the  past 10 years and petroleum resource 
activities have put  unusual  demands on granular  material resources, semi-continuous 
granular resource exploration  activities  have  generally  failed to prove  large  deposits of 
quality matcxial within a reasonable distancc of the comunity. 
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The supply of granular resources for the six western  Arctic communities was determined 
summarizing  existing  data from site,  investigations,  airphoto  interpretation and field 
reconnaissana of prospective sourccs. These estimates  were made by combining the 

areal  extent of the sources (aerial photography  and  field  measurements)  with the 
stratigraphy detemincd from test pits and  boreholes  within the source. 

The accuracy of the estimates may not  accurately  reflect  the truc situation as detail  is 
lacking for certain sources. Some  sources  have  no  ground  uuthing or very few 
boreholes  and  test  pits  and the &#I to  which the investigations  were  completed was 
often insuffuicnt  to rcasombly represent the extent of the individual materials within a 
source. Testing of samples for moisture content or grain size analysis was not 
necessarily carried out consistently and so designation of a certain class of material to a 

particular soulrcc m y  be based only upon visual soil description. 

Source-by-swrce desuiptiuns and estimated materid volumes are l o c a  in the Supply 
appendix. The following sections describe the supply of granular rcsowces situated on 
or mar 7(lXa) and 7(1)(b) lands adjacent to the c m t y  of Sachs Harbour. 

3.2 

3.2.1 &mrd 

Sachs Harbour is locaed on the gouthwGst tip of Banks bland. The community 
is underlain by poorly or dithificd sand and gravel of the Beaufort and related 
formations. Since deposition, the materials in coastal  proximity  have  &en 
modifiid and covered  with till, a large portion of which  has  been  subjected  to 
fnaritlc submergence and rewohg. The upper portions of the  till  within Sachs 
Harbour have been developed as c o m d t y  gravel sourccs. 

The  Kellett River valley, situated  north of the comudty, has a cover of marhe 
fine-graimd  sediments  over an older  glaciofluvial plain. Recent meandering of 
thc river  has e x p o d  extensivc sandy gravel channel deposits. 

A broad glaciomarine  plain is located  southeast of Sachs Harbour. Dunes and 
denation features  suggest that sand is predominant in the area. 

AU of the  sources discussed in the following sub-sections  have  been  idendifkd 
through  ahphoto interpretation and limited visual inspcction of existing sources. 
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3.2.2 Class 1 

No sources of Class 1 material were found in the Sachs Harbour region. 

3.2.3 Class 2 

There is only one source in the Sachs Harbour region with any substantial 
voluim of Cladis 2 material (Table 15). This source, designated 87-SH-13, is 
located 10 km from the comunity, on the coast. It is estimated to cmtajn about 
30,000 cubic mttrcs of material. 

3.2.4 Class 3 

Eleven sourcw have been î W e d  in tbis region as having significant volumes 
of Class 3 material (Table 16). The largest potential source, designated 87SH- 
11 has a prospEctivc volume of 6,500,000 cubic metres. Only a small volume 
(50,000 cubic m e m s )  has becn determincd as probable (Fi- 6) but the total 
prospective  volume for the region is about 13,545,000 cubic mctrts. Two 
sources are presently being developed (87-SH-1 and 87-SH-4) but are of 
datively s d  volume (170,000 and 50,000 cubic metres, rcspcctivcly). The 
potentially large  volume sources (87SH-9,10 and 11) are al l  located in river 
environments and arc within 15 km of the community, 

3.2.5 Class4 

Only one source (87-SH-12) is considend to have any volume of Class 4 
matcrial and The volume is estimated at hut l00,OOO cubic metres (Table 17). 

3.2.6 Class 5 

No sources of Class 5 material were îdentifxd in this study. 



FIGURE 6 

CLASS 1 C u s s  2 mAss 3 

SUPPLY OF GRANULAR RESOtlRcEs- 
SACHS HARBOITR 
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TABLE 15 DISTANCE TO CLASS 2 GRANULAR RESOURCES- 
SACHS HARBOUR 

SOURCE DISTANCE PROVEN PROBABLE PROSPECTIVE 1 CONSIDERATIONS 
(CU. m.) (W. m.) (CU. m.) 

87-SH- 13 10 30,000 Coastal environmeni, limited size 

TABLE 16 DISTANCE TO C U S S  3 GRANULAR RESOURCES- 
SACHS HARBOUR 

87-SH-4 
87-SH-5 
87-SH-3 
87" 
87-SH-8 
87-SH-2 
87-SH-1 
87-SH-1 O 
87-SH-9 
87-!%I-7 
87-SH-Il 

1 
1 
4 
4 
4 
6 
9 
9 
10 

10.5 
13 

TABLE 17 

SOURCE 

87-SH-I2 

PROVEN PROBABLE PROSPECTIVE 
(CU. m.) {CU. m.) (Cu. m.) 

DISTANCE TO CLASS 4 GRANULAR RESOURCES- 
SACHS HARBOUR 

CONSIDERATIONS 

DISTANCE PROVEN PROBABLE PROSPECTIVE CONSIDERATIONS 
( b f  (CU. m. j (Cu. m.) (CU. m. j 

18 100,OOO 
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4.0 DEMAND FOR G " L A R  RESOURCES 

4.1 General 

The purpose of the  demand model was to  determine  the  requirements for granular 
materials within the study arca for a period encompassing the next 20 years. The needs 
of the modcl requited that a substantial amount of specific information be obtained This 
infomtion comisted of descriptions of proposcd types of projects and end users of the 
granular mated, as well as material t y p  and volutm rcquircmcnts. 

The first step in compilation of the demand  model w81p the  identification of individuals 
and groups Likely to have Egararlar material demands of, altcmaively, be concerned with 
the use  of grdar materids in general. A list of potential  respondents was prepared by 
idenwing the various deparmen@ in all levels of government  involved with civil- 
oriented community projects and by forming a list of contractors residing or prominent 
in each connndty. A q u e s t i d  was thm assembled and distributed. 

lRe questiormaire was dcsiepaed to &termi,nc the need far various  quantities of selected 
types of gl-anuk msbcrialg and to indicm the end use of thc material. The questionnairc 
recipient  was also asked to indicate, if possible, the likely or preferred source of the 
granular materials for each project or material type In m attempt to quantify the rate of 
granular mterial demand, information was requested to be submitted in four data 
blocks, each five pan in length. 

Shortly after submission of the questionnaires, two EBA representatives, Messrs. D. 
Hayley, P. Eng., and J, Cam, P. hg., visited tach project community, as well as 

Yellowknife and Cambridge Bay, to meet with recipients of the questionnains and  other 
represcntativcs of the local community to  discuss  their  specific  requirements for 
granular materials. This not only provided direct contact with most of the users and 
regulators of granular materials but also permitted the EBA representatives  to  become 
familiar with local conditions regarding granular resources. 

Recipients of the  questionnaire who were not  visited  were  contacted by telephone, 
where  possible,  to  ensure  that all possible  input was obtained and to clarify any 

questions  or  ambiguities  that  devclopcd regarding the information sought by the 
questionnaire.  The  data collected was then assembled into a computerized  data  base to 

faciLitate data handling and intmprctaticm. 
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A l a r g e  number of the  respondents dcfimd material quality in terms other than those in 
the INAC classification  system that was outlined in the questionnaire. Table 1 presents 
the m n t  interpretation of these various  classes of required materials in light of the 
INAC classification system. 

The process of data  assimilation indicated that a project requiring granular materials 
could  best be dcscribcd as belmgmg  to  one of three categories:  planned  capital projects, 
speculative  projects and maintenance. While thc demand  generated  by all three project 
categories may bc somewhat speculative, the 'speculative' projects category specifcally 
refers to large scale projects that may or may not occur within the next 20 years. These 
projects usually  involve a political decision and require a substantial commiment of 
both funding and granular materials and  typically  involve  projects  such as airstrips, 
lensthy highways and corutnction of i&asbucturc for the production of oil and gas. 

The total dcmand for granular mmi& in all of the Western  Arctic  communities  is 
graphicaUy prtsented in Figuc 8. ThC total demand for granuiolr materials for thc years 
1987 to 2007 has been esrimattcd at 17.4 million cubic metres, Ninety-two  percent of 
the demand (16 mitlion cubic mems) is for projects  that  have been described as 

speculative, five percent of the dcmmd (0.8 million cubic metres) has been indicated for 
planned capital  projeets and b e  pcrccnt of the demand (0.6 million cubic metres) has 
bcen designated for rnabmwe. Most of the demand is mated by the various  levels of 
govemmcnt,  with  expansion of private industry requiring only three perccnt of the  non- 
speculative capital project demand. 

Despite the attempt of the questionnaire  to  determine the 20-year demand  in  5-year 
blocks, most  data  received  did  not  contain any specific 5-year information for non- 
speculative capital projects beyond 1991. The reasons for this occurrence appear to be 
two-fold first, the Territorial Government uses an annually updated 5-year plan for 
budgeting  capital  expenditures; and second, most of tfrc cornMunitics will acquire their 
basic facilities (ie. schools,  nursing  stations,  government offices, etc.) within  the  next 
five years. 

Projects  designated as speculative appear to require 38 percent of the  designated 16 
million  cubic  metres  within  the  next  five years and 62 percent  thereafter. This break- 
down  is  likely as spculativc as the projects  themselves, since it  predominately reflects 
the desire for the project to occur in the mar future. In contrast  to  the  public/private  split 
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on local capital  projects, private industry envisages requiring 40 percent (6.9 million 
cubic metres) of the total spcuhive dtmand. 

The following subsections present and discuss the demand data collected. Granular 
mattrial nquirtments for the projects idcntijïed within the area of the community arc 
presented and s u m M I v i z c d  in the Demand appendix. Figurcs presenting the required 
volumc of each class of materid S& Harbour are contained in the following rext. 

4.2 

4.2.1 Gemral 

Sachs Harbour is a harnlet which h a  plans for the upgrading and expansion of 
their public facilities. Local capital projects in Sachs Harbour arc estimated to 
consum 30,160 cubic metres of grmular materials over the next 20 years. All 
but 210 cubic metra are designated for WC within the next five years. The 20- 
year demand for granular materials for mainmance purposcs is l a 0 , O O o  cubic 
metres. 

The largest  single granular d c m d  is for a two-year duration tank farm 
expansion  project which is responsible for slightly more than one-half of the 
total demand for local capital projects. A further 30 percent of the total  capital 
project demand is associated with development of a sewage and solid waste 
diapasal site. Required matcrial volumes by class are graphically presented in 
Figure 19; a cunulativc demand summary is presented in Pigum 20. 

4.2.2 Class 1 

Sachs Harbour requires 60 cubic matrcs of Class 1 granular material. Most of 
the demand (50 cubic metres) is generated between 1987 and 1991, with only 10 
cubic metrcs required in 1997 through 2001. 

4.2.3 Class 2 

The Class 2 granular material requirement is for 3 1,400 cubic metres. Slightly 
less than one-half of the demand (16,400 cubic metres) is required between the 
years 1987 and 2001, with each of the subsequent five-year groups requiring 
5,000 cubic metres of material. Thc relatively large demand indicated between 
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1987 and 2001 is required for uppading of the tank Am. The remaining 
demand is required for airstrip maintenance. 

4.2.4 Class 3 

Requirements for Class 3 matwial total 89,350 cubic metres, with 29,150 cubic 
metres required between 1987 to 1991. Subsequent 5-year blocks require 
20,OOO cubic mctrcs, except for 1997 through 2006, when 20,200 cubic metres 
are required. The bulk of this demand is for material ta bt used for road 
rmin- and other g m d  public projects. 

4.2.5 Class 4 

It has been estimated that 9,350 cubic metres of Class 4 granular material are 
required during the first five years of the study period, with no apparent 
rcquitlGment for matcrial of this typc in the subsequent study years. Most of the 
demand is generated by tha proposed construction of a sewage ind solid waste 

disposal site. 

4.2.6 Class 5 
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5.0 DEVELOP"' SCENARIOS 

5.1 

Sachs Harbour currently obtains fair to good quality granular borrow  material  from till 
knobs located within and adjacent to the community. This material is suitable for 
continued use. but higher quality borrow will need to bc brought  into  town for certain 
applications. It would be advantsgeous to &valop a pit  with merid superior in quality 
to that cullwltly existing near the community, such that the better  material  could be used 
an mom projccts. 

The development scenafio for the community of Sachs Harbour is summarized in Table 
27 and is presented in detail in the following section. 

5.2 

There arc no deposits of Clms 1 granvlar material located  within the Sachs Harbour 
study m a  The required 60 cubic metres of C l a s s  1 matcrial should be obtained from 
selected, higher quality portions of the rccommEnded Class 2 source, 87SH-13. 

5.3 

Airphoto-identified S o m  87-SH-13 is recommended for production of Class 1 and 
Class 2 granular material for use in Sachs Harbour, The sourcc will not likely produce 
sufficicnt material volume to met the expresscd demand; however,  there is no other 
source of Class 2 material in the m a .  Following depletion of the source, Class 2 
borrow material will necd to bc mcovc& from Class 3 sources. 

5.4 

In contrast to the shortage of Class 1 and 2 borrow material,  substantial reserves of 
Class 3 material exist in the Sachs Harbour vicinity.  The borrow sources currently 
under development (87-SH-1, 2, 3, 4 and 5 )  are recommended for continuing 
development  until b y  are depleted. AU Class 3 granular material  can  then be obtained 
from Source 87-SH-9 or 10, both of which are located  adjacent to the Kellett River, 
north of Sachs  Harbour. Any large projects  that arc carried out should  obtain  the 
required  borrow  material from 87-SH-9 or 10 so as to leave the  in-town  sources 
available  for local projects. 
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5.5 c l a s s 4  
\ 

Sachs Harbour's Class 4 granular requirements me small and should be obtained from 
one of the Class 3 borrow sousces.  Class 4 material is located in the vicinity of the 
community, but the distancc is excessive, given the required volume. 

There is no known source of Class 5 borrow material in the area; however, Sachs 
Harbour currently has na demand for this t yp  of material. 
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6.0 BORROW SOURCE DEVELOPMENT RECOMMENDATIONS 

6.1 General 

The following sections  present  guidelines and recommendations  for  developing a 

management  plan. 

These recommendations have taken  into  consideration  information  presented in the 
Envirom Guidelines: Pits and Quanries Handbook (Indian and Northern Affairs 
Canada, 19&3), and the  draft  Territorial Lands and  Public Lands Pits and Quarries 
Regulations. The IL4 currtntzy do not have regulations governing pits and quarries, but 
generally follow the guidelines suggestad in the above doammts. 

6.2 ObptctiVGs 

Site-specific  managemcnt  plans  must  consider  the  requirements and constraints of 
regional  borrow demand and availability.  Each  plan  should ensure that economical 
recovery of quality grandat m t d a l s  is achieved at each  pit  while minimizing the 
adverse enviromntal impact. The environmental  impact on the  region can be 
minimized  by restricting granular recovery operations  to a select number of pits, 
realizing that maximum extraction from a pit witl likely c~lllsc a slight rise in material 
cost. This cost inmase must be weighed against the environmental costs associated 
with high grading the better drained surface materials. This local  practice  frequently 
results in numerous smaller pits being worked  simultaneously or sequcntially.  Pit 
management  plans should be dcvclopcd primarily to maximize the utilization of limited 
resources  and  to minirnh envirommntal clis~ancc. 

6.3 

Access  to sources of granular material should be by the  most  economical,  least 
environmentally damaging manner. Arcas with granular resources located  nearby 
(Inuvik, Holman, Paulatuk  and Sachs Harbour) can access certain resources with all 
weather  roads. Areas with distant rcsourccs (Aklavik and Tuktoyaktuk) can usually 
only obtain borrow in the  winter  by  tundrahce roads or in the summer  by  barge, if the 
sources are located adjacent  to a waterway. 

Summer  operations would require  construction of temporary  access roads from the 

SOUTCCS and docking  facilities for barges. The construction of these facilities would 
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probably require large quantities of granular materials, and would significantly reduce 
the  recoverable  volumes. 

6.4.1 Site Preparation Work 

Site preparation should be conducted in advance of excavation to  prevent 
contamination of granular matcxials. This preparation also should preferably be 
carried out in winter  to minimize disturbancc to the surrounding terrain. Snow 
should be cleaml ftom both the m a  to be excavated and yard  arcas and placed 
so as to minimiza subsequmt pit infilling by drifting snow. Topwil consisting 
of peat and organic soils, while typically scarce, should be stripped where 
possible and stockpiled or windrowed at the edges of the pit area Windrows 
should be placed parallel ta slop direction  to  prcvcnt  ponding of surface  water 
during spring, or contamination of granular materials. Inorganic overburden 
materials should bc stripped and placed in separate stockpiles or windrows,  with 
sirnilar mnsidemtimx of drainage ctnmiderations. The stripped materials are to be 
resewed for reclamation purposes, Disturbed areas must be kept to a practical 
minimum. 

6.4.2 Extraction Methods 

Winter recovery operations wiU n o d l y  consist of the ripping of friable frozen 
granular material and pushing it into temporary windrows ox stockpiles for 
loading. This type of extraction can be conducted with cunventional equipment 
including bulldozers with rippers, loadcrs, and trucks. Poorly-bonded or  friable 
granular material will usuaUy be located near the surface of deposits that exhibit 
positive  relief. If an insufficient volume of material cannot be obtained through 
ripping, blasting will be necessary. 

Summer  operations will typically consist of stripping and windrowing or 
stockpîlhg thawed layers of granular  material  with  bulldozers,  commencing 
when thaw has progressed about 0.5 M into  the  deposit. The cycle of operation 
is largely dcpendent on the rate of thawing, and the  drainage  considerations. 
This method allows potentially greater annual recovery by progressively 
increasing  the  amount of thawed material, and it may enhance drainage of the 
material in stockpiles  or wiradrows. 
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Exptrience has shown that winter  excavation of frozen stockpiles windrowed the 
previous summer, may be just $8 difficult as winter  excavation  directly from the 
borrow source unless the stock pile process  results in a significant  reduction in 
natural rnohre content. Moisture duction from 10 pcrcent in situ  to 5 percent 
in a stockpile has been achieved by use of conveyors during favourable summer 
conditions (Hayley and Machod, 1977). Frozen gravel stockpiles with a 

moisture content kss than 5 percent are usually  sufficiently  friable fox direct 
loading without ripping. 

Drilling and blasting of frozen ground in thc winter has proven cost effective for 
lager operations, The techniques developed and used extensively at Prudhoe 
Bay, Alaska, is to remove gravel in lifts 5.5 M thick, by drilling shot hoks 6 rn 
deep on a 3 m pattem. Load factors arc typically 0.9 kg of ANFO explosive  per 
cubic metzc of gravel to create manageable size chunks. Typical  specifications 
for Alaska winter construction restrict the size of frozen gravel  chunks  to 200 
mm. 

6.4.3 Treatment of Massive Ice 

Logistical constraints caused by massive ice during summer development of 
YaYa Lakc pit are described by Hayley and MacLeod (1977). Where practical, 
the  extent of massive ice in a  prospective  deposit should be defined prior to  pit 
development. The dcvelopmmt plans should include methodology for coping 
withice bdies as they are eflcounttTcd. 

Where practical, large bodies of massive ice should be avoided. Thin, or less 
extensive  massive icc within the granular material at higher elevations should be 
excavated and wasted, or exposed ta pcnrlit thawing during the summer months. 
Drainage must be considered with either method of disposal. 

Relatively thin layers of massive  ice at &pth  may be permitted to thaw  provided 
a l l  overlying mcoverable granular materials are removed during one extraction 
semon. Formation of thaw ponds as ice melts during the summer is  inevitable in 
this situation. Appropriate  measures  must be taken to control  drainage and to 

protect, and ensure access  to,  adjacent recoverable granular materials. 

It may bc desirable  to  identify and prcscrve thicker ice bodies  at depth. If this 

material thaws it is likely  to  prevent recovely of adjacent materials, or result in 



major disturbmce of the surrounding areas. A minimum cover of 1.5 m of 

granular material should be left as insulation over  massive  ice to prevent 
excEssive thawing. Criteria for establishing the minimum thickness of massive 
ice beds which should be prcsenred is influenced by topographic  relief, 
thickness and extent of granular  materials, and the effect of thaw ponds on 
surrautkding termin. Operators involved with large extraction operations may 
simply wish to excavate and waste the ice. 

6.4.4 Drainage Considerations 

Adequate drainage of pit areas must be maintained  to ensure availability of 
recoverablc granular materid and to attain mquired annual extraction  rates. 
Higher moistme contena inhibit thawing, inmase excavation costs and reduce 
material quality. Small mounts of meltwater runoff from ice bonded and thinly 

ice-lensed granular materials could be allowed ta seep into the surrounding 
terrain. Larger amounts of nutaff, from thawing of large massive ice bodies, 
should lx directed to retention ponds or sumps excavated in the pit floor. Where 
gravity drainage is possible, natural ponds or drainage ditches may be effective 
at removing water from the site. However,  excavated ditches are generally 
intffaccive in areas of high ice content. 

It is essential that pit dminage facilities be maintaincd and updated frequently to 
cxlsurt that m o h  draina away from tho working face, and that ponded runoff 
does not accumulate on rccovesablc granular materid. Where thaw ponds are 
allowed to form by exposing buried massive ice, or where collection ponds are 
created, care  should be taken to pscserve and maintain access to adjacent 
recoverable granular m a t c r i a l S .  A &veloprmnt plan to adequately 8ccount for pit 
drainage is particularly important where summer extraction  operations  are 
employed. 

6.4.5 WasteMaterial 

All lcnses of finegrained material (silts and clays) found within the granular 
deposit, should be stripped and wasted. Waste material should be stockpiled 
near the stockpiled overburden for use in pit reclamation. Fine-grained waste 
matcrial at depth wiU undoubtedly have high excess ice contents, hence  it may be 
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advisable  to  construct a dyke of drier  overburden around waqte piles to prevent 
flow of thawed waste onto surrounding terrain  or  into  pit areas. 

6.5 

Restoration rncasurcs are required whether  the  pit is being abandoned  temporarily or 
pcrmanmtry. AU workad areas should be cleaned of all debris, and graded to remove dl 
topographic hgularities. where  abandonment is temporary,  positive drainage away 
from existing faces and acccss routes  must be provided  by grading or  by  ditching to 

emwe the future recovery of remaining materials. Bern should be constructed at the 
top of pit faas, if necessary, to prevent surfacc mff from entering  the  pit area. 

Prior to pemrancnt abandonment, the edges of worked areas OP pit walls should be 
recontoured  to blond into the surrounding terrain. Au obstructions  to  natural drainage 

should be removed and any slopes graded to  prevent runoff from channelling and 
downcutting. If thaw ponds and lakes and massive ground ice arc common in the area, 

flooding of pits is an acctptablt, and frtquently inevitable, method of  restoration. Areas 
which are not likely to become flooded should be smoothly graded and covered with 
stockpiled  overburden and organics. 

Revegetatim may bc feasible in certain m m  by redistributing stockpiled organic topsoil 
and  peat  over the graded slopes of areas unlikely to be flooded, and by seeding or 
allowing reinvasion of natural vegetation, depending on the naturc of the site and  the 
quality of the topsoil. Fine-grakd ovctt)\udGtl soils are generally adequate for surface 
mclamation,  however, the mount of naturally-occurring topsoil is very limited at some 
sites. The fértility of these soils may require enrichmEnt for  revegetation. 

6.6 

6.6.1 General 

The  site spccfic development plans presented in the  following report subsections 
prtain to  selected sources that ace prominent in the development scenario proposed 
for the community of Sachs Harbour. The level of detail  presented for each source 
reflects the amount of information available for a particular deposit. 
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6.6.2  SOU^ 87-88-1/2/3/4/5 

Access 

These sources arc located at the edges of the community of Sachs Harbour and 
are accessible by all-weather roads on a year-round  basis. 

The sites arc currently partially developed and somc of thcm may be considered 
to be marly depleted. Any further site preparation should be conducted in 
accordance with thc recMnmendations presented in Section 6.4.1 of this report, 

Extraction of granular maw from the so- is currently accomplished on an 
as-needed basis by excavating material that has thawed and drained during the 
s-. It is rec" hat this practice continue. 

Couder- 

The pit floor should be gradcd where 'possible, to ensure gravity drainage of 
surface and melt water. Water should be collected and discharged in an 
environmmtly  acceptable manner. Good drainage enhances seasonal thaw and 
limits the ingress of water. As the subject sources arc located on the side of a 

gentle hill, dminagc at the sites was adequate. 

Massive &round ice may k encountered at the source. Depending on the extent 
and distribution of the ice, it may either be excavated and wasted or covered with 
an insulating blanket of granular material and left in place. More detailed 
information on dealing with ground ice is contained in Section 6.4.3 of this 
report. .. . 

When the pits  partially h o m e  exhausted,  restoration can be undertaken 
concurrent with further borrow recovery. Restoration should bc conducted  in 
accordance with the rccommcndations presented in Section 6.5 of this repost and 
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should  primarily consist of roughening the surface and contouring the 
abandoned areas of the pit  to  ensure adequate drainage  occurs and that  large 
volumes of water are not trapped within  the  pit area. Revegetation can be 
examined as pit abdomen t  proceeds. 

6.6.3 $0- 87SH-13 

Bccess 

The source is locatcd in a coastal location and is likely  accessible only during the 

winter by a tundra road, 

Pr- 

The site is undeveloped  at  present.  However, in the event that extensive  site 
preparation is required, activities should be conducted in accordrulce with the 

rccommcndations presented in Section 6.0 of this report. Care should be taken 
such  that  site  development has minimal adverse  effects on the stability of the 
coastline. 

Extraction of granular matcrial from the source should be accomplished on an as- 
needed basis by excavating material that has thawed and drained during the 
summer. It is recommended that this practice continue unless  the demand 
increases  substantially. If large demands occur, extraction  through ripping and 
pushing materids into  temporary  stockpiles for loading onto trucks  is 
recommended. 

The  pit floor should  be  graded  where  passible, to ensure gravity drainage of 
surface and melt  water.  Water  should be collected and discharged in an 
environmenily  acceptable manner. Good drainage enhances  seasonal thaw and 
limits the ingress of water. 
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Massive ground ice may be encountered at the source. Depending on the extent 
and distribution of the ice, it may either be excavated and wasted or covered with 
an insulating  blanket of granular material and left in place. More detailed 
infomation on dealing -with ground ice is contained in Section 6.4.3 of this 

report. 

If large-scale borrow material extraction occurs at the pit, restoration  activities 
should be implemented. Any restoration should be conducted in accordance 
with the recommendations presented in Section 6.0 of this report and should 
primarily consist of roughening and contouring  the abandwlcd areas of the pit to 
ensure adequate drainage occurs and that large v o l m - o f  water are not trapped 
within the pit arca. 
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Additional work will be required to confirm the quantity and quality of granular 
resources contained in this prominent s o w  of granular material. Source 87SH-13 is 
unexplored  but it has the potential to supply a substantial portion, if not all of Sachs 
Harbours' future requirements. The SOUSCC should last for many years at present 
consumption rates. However, if large projccts place exceptional demand on the source, 
it is recommended that a limited geotochnical drilling and sampling program be 
undertaken at the site. Objectives of thc gaotechnical program should be to establish the 
quantity and qpdity ofmatwial available. " 
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23, BA,  23B. 23C, 23D 

HARDY 1977 

HARDY 1977 
HARDY 1977 
HARDY 1986 
RKL 1973, TUKTOYAKTUK 
RKL 1973. TUKTOYAKTUK 
RKL 1973, TUKTOYAKTUK 
EBA 1973 
EBA 1,973 

RKL 1973, ZONE 1 
RKL 1973, ZONE t 
RKL 1973, T’UKTOYAKRJK 
BBT 1983 
HARDY-BBT 1986 

DFW 1976 
DFW 1976 
DFW 1976 



SOURCE NUMBER, TEXT REFEREiNCES AND CROSS REFERENCES, c m .  

PRIMARY SOURCE NO. OR NAME CROSS-REFERENCE SOURCE NO. OR NAME 
ANDTEXTREFERENCE ANDTEXTREFERENCE 

176 HARDY 1977 
177 HARDY 1977 
181 HARDY 1977 
183 HARDY 1977 
184 HARDY -BBT 1986 
211 BBT 1983 21 1 
21 1E EEA I986 
214 BBT 1983 2.02 
215 EBA 1986 2.03 
216 RKL 1973, ZONE 2 216 
216s EBA 1986 
217 RKL 1973, ZONE 2 217 
217E EBA I986 
21 8 RKL 1973, ZONE 2 218 
218N EBA 1986 
219 EBA I986 219 
222 EEA 1986 222 
3OOA RKL 1973, ZONE 3 
301 RKL 1973, ZUNE 3 
302 RKL 1973, ZONE 3 
303 RKL 1973, ZONE 3  303;  2.08 
304 RKL 1973, ZONE 3 
305 RKL 1973. ZONE 3 
306 RKL 1973. mm 3 
307 RKL 1973, ZONE 3 

RKL 1973, ZONE 2 

HARDY-BBT I986 
HARDY-BBT I986  
EBA 1986 

EBA 1986 

EBA 1986 

EBA 1986 
EBA 1976a 

EBA 1976% HARDY-3BT 1986 



soma NUMBER, TEXT REFERENCES AND CROSS REFERENCES, COM. 

PRIMARY SOURCE NO. OR NAM€ CROSS-REFERENCE SOURCE NO. OR NAME 
ANDTEXTREFERENCE ANDTEXTREFERENCE 

308 RKL 1973. Ulm 3 
309 RKL 1973, ZONE 3 
310A RKL 1973, ZONE 3 
311 RKL 1973. ZONE 3 
312 RKL 1973, ZONE 3 
313 RKL 1973, ZONE 3 
3 14 RKL 1973, ZONE 3 
315 RKL 1973, ZONE 3 
316 RKL 1973, ZONE 3 
317 RKL 1973, ZONE 3 2.17 
318 RKL 1973,2DNE 3 
319 RKL 1973, Ulm 3 
320 RKL 1973.2DNE 3 
321 RKL 1973, ZONE 3 
322 RXL 1973,ZOINE 3 2.16 
323A RKL 1973. ZONE 3 2.15 
324A RKL 1973, ZONE 3 2.14 
325 RKL 1973, ZONE 3 2.41 
326 RKL 1973, ZONE 3 326& 2.12 
327 RKL 1973. ZONE 3 2.33 
328A RKL 1973. ZONE 3 2.39 
E400 RICL 1973, ZONE 3 
M 1 A  RKL 1973, ZONE 3 2.47 
I402 RKL 1973, INLNIK 
1403 RKL 1973, INUVIK 

HARDY-33T 1986 

HARDY-BBT 1986 
HARDY-3BT 1986 
HARDY-BBT 1986 
HARDY-3BT 1986 
EBA 1976b, HARDY-BBT 1986 
HARDY-BBT 1986 
HARDY-BBT I986 



SOURCE NUMBER. TEXT REFERENCES AND CROSS REFERENCES, cant. 

PREMARY SOURCE NO. OR NAME CROSS-REFERENCE SOURCE NO. OR NAME 
ANDTEXTREFERENCE ANDTEXTREFERWCE 

I404  
1405A 
I406 
I407 
455 
467 
456A' 
457A 
463 
464 
468 
469 
PARSONS LK. 1 
PARSONS LK. 2 
PARSONS LK. 3 
PARSONS LK. 4 
PARSONS LK. 5 
PARSONS LK. 6 
PARSONS LK. 7 
PARSONS LK. 8 
PARSONS LK. 9 
PARSONS LK 10 
PARSONS LK. 11 
R28/29 
YAYA 

RKL 1973. INUWC 
RKL 1973. INWIK 
RKL 1973, INUVM 
RKL 1973. WUVM 2.13 
RKL 1973. ZUNE 4 
HARDY I976 
RKL 1973, ZONE 4 
RKL 1973, ZONE 4 
HARDY 1976 R24 
HARDY 1976 R25 
HARDY 1976  R27 
HARDY 1976 R26 
KtcL 1974 
Kta 1974 
KLCL 1974 
EEZQ, 1974 
KLCL 1974 
KLCL 1974 
mQ. 1974 
KLCL 1974 
Icuz 1974 
KLCL 1974 
mQ, 1974 
EBA 1976b 
EB A 1975 

It28129 

EBA 1983a 
EBA 1983a 
E0A 19831 
EBA 19831 

EBA 1983a 



SUPPLY SUMMARY 

SACHS HARBOUR 



APRIL, 1987 
0101-4575 

INDIAN AND NORTBERN AFFAIRS ChNADA 
INWfAtOfT B E T T V M T  SAND AND CRAWL INVENTORY AND RECOMNDATIONS FOR DBVELOBmNT 

SBTTRtO 
C r r m t  o f  bluff 

LWDFORW 
Morainal 

mxh 
70,000 aq m 

FOTEUTIAL ML-, au. m.: 

MATERzAt Imnl3.l Total 
PROVBN, a . m .  

170,000 170.000 

PROSPBCTZVE, a . m .  
Annual Total 

cLA8s 1 

CLABB 2 

CLASS 3 

C L m S  4 

C W S  5 

85,000 170,000 



APRIL, 1987 
0101-4575 

INDIRN AND NORTEERN AFFAZRB C l W A D h  
INUWALUIT S E T T m N T  SAND M D  QRAVEL INVENTORY AND R&COt%4ENDATIONS FOR DEVELOP-NT 

I 
I 

li 
I 
I 

LOCATION: 6 km W o f  S&chm Harbour 

RIW'BRENCE(8) : T t l a m g o r t  Cur&& 1986 

SETTINQ 
Cte8t of bluff 

WIORM 
Morainal 

AR&A 
10,000 aq m 

I 
I 
I BoREtrauw 

Unknown 

MOIST.  CON. (#)  
Unknown m 

EXTkNT : 
TYFE : 

THICK. : 

30,000 RtCOVMUBLp, d . m :  30,000 

MATERIAL Annuml T o t a l  
PROVEN, EU m. 

Annu.1 T o t a l  
BR-, m . m .  PROSPECTIVE, CU. m. 

Annual T o t a l  

cz1A8s 1 
C M 8  2 

. . . . . 

CLASS 3 

CLASS 4 

CfrA88 5 

15,000 3 0 , 0 0 0  



1 

I 
1 
I 
1 
I 
8 
1 

1 

APRIL, 1987 
0101-4575 

INDIAN AND NORTHBUN AFFAIRS CANADA 
INUVIALUIT SETT=NT SAND AND -VEL ZNVENTORY AND RECO"3NDATIONS BOR DEVELOPMENT 

-WLR RSSOURCES SUBPLY Sme4FaY 
8&&8 Harbour 

LOCA2fON: 4 km W of Srch .  Harbour 

REFBRENCE ( 8 )  : Nana 

8ETTIUQ 
C r r m t  o f  bluff 

LANDWORM 
Morainal 

AREa 
7 ,500  mq m 

OVERBURDEN 

P0TSNTI.U W L M ,  eu. m.: 

MbTBRIAt Annual 
PROMz1, a . m .  

T o t a l  

25,000 WOO-, =.ml 25,000 

Annual Total 
B R W U ,  a . m .  PROSPECTIVE, CU. m. 

Annu.1 T b t a l  

12, so0 2 5 , 0 0 0  



0101-4579 
APRIL. 1 9 0 1  

WTTING 
On bluffa 

LANDroRM 
Morrinrl 

ARpn 
35,000 aq m 

SO, 000 50 ,000 

PROBPECTXVE, a . m .  
aMu*l T o t a l  

CLAB9 1 

cmi3 2 
c w a  3 
CWLsS 4 

c u l  5 

50,000 5 0 , 0 0 0  5 0 , 0 0 0  5 0 , 0 0 0  



LOCATION: 1 km Y4 o f  Srciam Hatbour 

RBFIGR1cIoCB ( 8 )  : Noam 

30,000 RECOVERaB&B, m . m :  30,000 

MAT EM^ 
PROVLII, cu.m. 
Annual T0t.i Annual Total AlUlU&t Total 

SRoansx,P, a . m .  PROSPECTIVE, CU. me 

C W I  1 

c u s s  2 

CLRSS 3 

CLAB8 4 

CtABS 5 

3 0 , 0 0 0  30,000 



LOCATION: 4 km P o f  Sachm Iiarrbour 

RlWERENCE (8) : Mona 

20,000 T(BCovBR*BLB, cu.m: 20,000 

MATERIAL Annurl 
PROVEN. a . m .  PROBABLE, a . m .  

Total 
PROSPECTZWZ, Cu. m .  

Annuhl T o t a l  AnnU.2 Total 

CLAB8 1 

CLASS 2 

2 0 , 0 0 0  2 0 , 0 0 0  



APRIL, 1987 
0101-4375 

INDIAN hND NORTHERN AFFAXRS CANADA 
TNUVIALVTT SETTLEMENT s m  AND mwr, INVENTORY AND RRCOMMBNDATIONS FOR DEVELORHENT 

NATERIAL Annual Total 
PROVEN, -.m. 

20,000 RECOVERRBLE, m.nr 20,000 

Annual 'Eotal 
B ~ L P ,  a . m .  PROSPtCTfVg , N . m , 

Annual Total 

C W S  1 

CLABS 2 

c m 8  3 

CLAS8 4 

c m 8  5 

2 0 , 0 0 0  2 0 , 0 0 0  



1 
I 
1 
8 

I 

BORXWOLEI (I)  
Unknown 

t#XST. COW. (#) 
Unknown 

POTEXTIAL VOLUW, E U .  m. : 

MATgRrAL Annual Total 
PROWII, a . m .  

200,000 -CO-, c u . m :  200,000 

PROSPECTIVB , Cu. m. 
Annual Total 

200,000  200,000 



1 
1 

APRIL, 1987 
0101-4575 

INDIAN AND NORTEIEXN AFFAIRS CZMADA 
INWI&LUIT S E T W N T  SAMU AND GRAVEL RNkNTORY AND RAC-NDATIONS FOR DEVELOPmNT 

GRAWULRR R12BomcEs SUPPLY SUbMARY 
Sachm Aaxbouz 

BETTINU 
WIandar plain 

LAwoFOlua 
Alluvial barm. C tmrracoa 

& w A  
1.3 m q  km 

2,000,000 

MATERIAL Annual Total 
PUOWM, CU. m. 

mCO-LE, a . m :  2,000,000 

Annual Total 
PROBABLE, a . m .  PROSPECTIVE , eu .m. 

Annual Total 

2 , 0 0 0 , 0 0 0  2 , 0 0 0 , 0 0 0  

L. 



I 

It 

I 
1 

l a  

I 
I 

t 

1 
1 

0101-4575 
AFRIL, 1987 

INDIAN AND NORTHERN -AIRS CANADA 
INWUUlWfT B E T W N T  SAND AWD -VEL INVENTORY AND R E C O ~ D A T I O N S  FOR DEVELOPk&NT 

Annual Total 
PR-, -.m. PROSPECTIVE, CU. m. 

A M U 4 l  Total 

cuss 1 

Cw188 2 

C W S  3 

C U B  4 

c m 8  5 

4,  500,000 4,500,000 



6,500,000 mOVEMB&E, au.m 6,500,000 

PROWU, a . m .  PROBABLE, a . m .  
MAmw 

PROSPSCTm, eu. m. 
Annual Totrl Annurl Totrl Annual Totrl 

W B  1 

c u s s  2 

CLAI38 3 6 , 5 0 0 ,  ooo 6,900, ooa 

C u i s 8  4 

CWLBB s 



0101-4575 
APRIL, 1987 

INDIAN IWD NOXT- " F A I M  CAHADA 
IWJVULWfT IETT-MT SAND AND -VEL INVWTQRY &MD WCOMMENDATIOUB FOR DEVELOPMENT 

100 , O00 100,000 

Annual Total 
PROBABLE, a . m .  PROSIECTXVE , CU. m. 

Annual Tet~l 

loa ,  oao 100,000 



I 

I 
8 

30,000 RSCOVPUBLE, a . m :  30,000 

hnnual Total 
PWBABm, a . m .  PROSPECTIVE, cU.m. 

Annual Tot.1 

15,000 30 ,000  



SACHS HARBOUR 



0101-4575 
AeRXL, 1987 

1987-1991 mmm 

1987-1991 rT1IEBILEG 

PDEILfC 
Cl... 1: 
ClU. 2: j00 
Ch.8 3: 800 

Clrmm 5 :  
C h . 8  4 :  

TOTAL 1,306 

POBLZC 

so 
100 
150 
390 

IWLXC 
Clam8 1: 
Cl... 2: 500 
Cl... 3 :  990 

Ch.. 5 :  
c1A.m 4:  

TOTAL 1,400 

BrWLfC 
Clam 1: 
Ch.. 2 :  
Clame 3 :  20,000 
c1a.s 4 :  
Clrmm 9:  

TOTAL 20 ,000  



1992-1996 nJar2n;D ” 

1992-2996 BUILDp1Q 

1992-1996 

PtrlltIC 
Clama  1: 
Clama 2: 
Cl... 3: 
Cl... 4:  9,000 
Claw. I: 

Ch84 1: 
Clamo 2: 
Cl*.. 3: 
Cl... I t  
Claou SI 

ToTul 

PUBLIC 
CLamm I: 
c1r.m a :  
Clraa 3:  
C1a.r 41  
C3aaa 5 :  

TOTNI 

10,000 
6,  SO0 

16, sds 

5, ooa 

5, m 

10 

200 

TOTAL 20,006 



2009-2006 

PWEZC 
c l u .  1: 
Cl&.. 2:  9, OQO 
Cl*.. 3:  

Clara 5 :  
%LA.. 4 :  

T O T S  9, om 

PWBLIC 
C h m m  1: 
Clama 2: 
Cl... 3: 
Cl... 4r 

20,000 

Cl... 5 :  

TOTMI 2 0 , m  

CIA.. 1:  
Claam 2: 5,000 
Clama 3: 
Clams 4:  
C h a s  5: 

TOTAL 5,  Om 


