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Summary
The evaluation of the Northwest Iqaluit Aggregate Area was a collaborative effort between three levels of Government.  The City of Iqaluit managed the regulatory side of this project.  The Government of Nunavut provided the funding and administration for the project and Indian and Northern Affairs Canada provided the human resources to accomplish the evaluation.

The Northwest Iqaluit Aggregate Area (NWIAA) was first identified as a gravel resource by Lisa Sankarelli in 2005.  An air photo interpretation and preliminary field checks of the area were completed by Lisa Sankarelli.  The evaluation of the aggregate resource started in the last week of June when snow conditions where such that access by quad was feasible.  The individual aggregate deposits where outlined using a hand held GPS and downloaded and plotted in Autocad to produce a map of the aggregate area.  During the outlining of the aggregate deposits a survey grid for a ground penetrating radar (GPR) survey was installed.  The next step of the evaluation involved the surficial mapping of aggregate particle distribution.  This mapping served as the basis for planning the sampling program which was accomplished in July and September.

During the evaluation of the NWIAA a search for aggregate for road building along the quad trail to the NWIAA resulted in the discovery of the Trail Area aggregate deposits.  The Trial Area is located in the valley between the North 40 gravel pit and the NWIAA.
The same methodology was applied to the Trail Area as was applied to the evaluation of the NWIAA.

The GPR survey was carried out by EBA Engineering.  The final report on the GPR survey has not been received at the time of writing.  EBA Engineering has provided preliminary volume estimates for the NWIAA and the Trail Area by generating isopac maps from the GPR survey data.  EBA has provided volume estimates in three categories; Unfrozen Granular (sorted fluvial), Frozen Granular (sorted fluvial) and Frozen Granular (unsorted till or morainal).  The global volume estimates for the Trail Area and the NWIAA are 1,111,500 cubic metres and 8,253,000 cubic metres respectively.  For more detail on the EBA volume estimates and the cautionary notes on the preliminary volume estimates see Appendix 2.
The Trail Area is approximately 1.3 kilometres from Upper Base and should provide approximately 10 to 12 years of aggregate for the City of Iqaluit, assuming a rate of consumption of 100,000 cubic metre per year.  Sieve testing of the samples taken from the Trail area indicate that approximately 85% (based on area) consists of gravel (figure 2).  For the purpose of this report gravel is considered to be any aggregate with more than 40% aggregate retained on the 0.187 inch mesh sieve. 
The NWIAA is approximately 7 kilometres from Upper Base and should provide approximately 80 to 90 years of aggregate for the City of Iqaluit, assuming a rate of consumption of 100,000 cubic metre per year.  Due to time constraints the samples taken from the NWIAA were not able to be sieve tested.  Based on Aggregate Particle Mapping (figure 3) each aggregate deposit of the NWIAA was classified as sand or gravel based on the same criteria used for the Trail Area (figure 5).  It is estimated that approximately 80% (based on area) of the aggregate in the NWIAA has been classified as gravel. 
Location and Access

The Trail area is located approximately 1.3 kilometres northwest of Upper Base which is on the outskirts of Iqaluit.  The Northwest Iqaluit Aggregate Area (NWIAA) is located approximate 7 kilometres from Upper Base (figure 1).  Access to the area is via a rough quad trail.  The trip from Upper base to the NWIAA can be accomplished in 40 to 60 minutes.  The NWIAA is approximately 1 kilometres east to west by 3 kilometres north to south.  The quad trail to the NWIAA crosses 4 creeks.  The topography is relatively gentle with approximately 100 ft elevations differences along the way.  The topography on the east side of the valley that joins the North 40 gravel pit with the NWIAA, should not be impediment to road building, however sudden elevation changes and outcrop exposure on the west side of the valley may not be conducive to road building.  Both the Trail area and the NWIAA are well drained and contain no marshy or swampy areas.  The area is accessible by quad starting in late June, when the snow has melted sufficiently from valleys and lees of hills.  

Equipment and Software
Transportation to both of the aggregate areas under study was accomplished using Arctic Cat 450 and 500 quads.  The quads were rented from Qairrulik Outfitting.  The quads were specially equipped with custom designed carrying racks by Qairrulik Outfitting for transporting the aggregate samples from the field locations to Iqaluit.  

The individual aggregate sources in both the Trail area and the Northwest Iqaluit Aggregate area were outlined and sample sites were located using a Garmin GPSmap76C global positioning system.  The GPR grid was installed using a Garmin 12 GPS unit.  The data from both GPS units was downloaded into a computer using Garmin Map Source software.  The data was then exported as a .dxf file to Autocad R14.  Autocad R14 was the software used to produce all of the maps in this report and Correl Draw was used to produce the figures.

Sampling was accomplished using a long handled spade and the samples were placed in plastic rice bags and 3.5 gallon plastic buckets.
Land Use and Archaeology
The Northwest Iqaluit gravel area and the Trail area have been lightly used for recreational purposes; hunting fishing and camping.  Evidence of these activities can be found in the form of tent rings, old camp fires, debris from camps, caribou bones from hunting.  Hunting seems to be the main activity that has taken place in the Trail area.  In the Northwest Iqaluit area, camping and fishing seem to be confined to the shores of the 
Location and Access Map Here
large lake on the west side of the area and camping alone on Polygon 22.  Hunting has taken place everywhere in the Northwest Iqaluit area as is evidenced by caribou bones.  During the period of this study hunters where encounter almost every other day.  Hunters for the most part hunt farther to the North using the Northwest Iqaluit area as a starting point.

One man made rock structure was encountered on Polygon 16f (UTM coordinates: zone19v 0519700E, 7078864N).  This structure seems to be fairly old as the rocks are mostly covered with lichen that has grown from rock to rock.  The structure is a double row of rocks laid in the shape of a horse shoe approximately 1 metre wide by 2 metres long (Photos 1 and 2). The open end of the horse shoe shape points to the west.  This structure is located on the second terrace of a bowl shape structure formed by an esker like land form on Poly16F.  Doug Stenton, an Archaeologist with the Department of Culture, Language, Elders and Youth (CLEY), surmises that this may be an old hunting blind, but the structure must first be examined and its importance as an archaeological site assessed.
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Photo 1:  potential Archaeological Site Poly16F
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Photo 2: Potential Archaeological site on Poly 16F,

 Possible “Hunters Blind” Note Inukshuks on top of ridge.

Flora and Fauna
The NWIAA and the Trail area have vegetation typical of the arctic tundra in the Iqaluit area.  In both aggregate areas, where the aggregate is coarse, the vegetation is sparse.  The depth of vegetation and organic soil was noted for each sample.  The thickest layer of vegetation and organic soil encountered in both areas was 3 inches.  Commonly there is one inch or less of vegetation and organic soil.
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Photo 3 and 4:  Typical Tundra Vegetation

The fauna in the area is sparse.  Through the 3 months of the field work three caribou, an arctic wolf, one vole and ravens where spotted.  Hunters encountered during the field work informed us that land locked char inhabit the large lake bounding the western part of the NWIAA.  During field work it was noted that char fingerlings were spotted in the major river that runs through the NWIAA and drains into the lake.  Every creek that flowed into both the river and the lake contained char fingerlings through most of the summer.  The fingerlings were not spotted during September/October and may have migrated back to the large lake.

We also learned from hunters that the NWIAA is on the caribou migration path and that the caribou migrate from south to north in the South Baffin Region.  In order for caribou to travel from the Meta Incognita Peninsula to the north, the caribou have to get past Frobisher Bay.  As the caribou pass the head of Frobisher Bay they have to pass through the NWIAA to resume the northward migration.  

Drainage
The main drainage system in the area is the river that flows from the northeast end of the NWIAA and into the large lake on the west side of the NWIAA.  The river is high in the spring from melt water run off and recedes during the summer.  The flow again increased in September when rain fall occurred more often.  The lake on the west side of the NWIAA has an outlet to the north and flows into the Sylvia Grinnel River.  Several small creeks flow from the western flanks of Poly16F and into the large lake.  Most of these creeks flow all summer long, although they are somewhat diminished during the dry part of the summer.  Three ponds on Poly16sand are seasonal and were empty or nearly so by the end of the summer.  The creek that flows south eastward through the valley containing the Trail Area does not originate from the large lake.  This creek may be fed by ground water from the lake, but the south end of the lake is blocked by sandy beach deposits.  The water in the creek likely originates from creeks and ground water flowing into the valley.  The drainage system for both areas is plotted on all of the figures.
Weather
The first attempt to reach the NWIAA was on June 16, 2006.  Snow filled the valleys and low areas along the trail and made progress on the quads slow and difficult.    The next time the NWIAA was accessed was on June 24, 2006.  The snow was still present, but had melted enough to be passable by quad.  Most of the snow had melted by the first week in July.  Temperatures ranged from -2 to 15 degrees Celsius during the day.  Rain fall was infrequent and only one day was lost due to poor weather.
Methodology
This gravel study was accomplished in three phases:  
1. Outlining the gravel resource, mapping the individual aggregate deposits for particle size distribution and installing ground penetrating radar survey grid.
2. Ground penetrating radar survey.
3. Taking Samples and sieve testing.
The same methodology was applied to both the Trail area and the Northwest area.
1. Delineating the Aggregate Resource
The Northwest Iqaluit Gravel Resource was initially outlined via air photo interpretation and some preliminary field visits, by Lisa Sankarelli in the summer of 2005.  Ms. Sankeralli’s work was facilitated  by the Canada Nunavut Geoscience Office and funded by Indian and Northern Affairs Canada.  The Trail Area aggregate resource (1.3 km from Upper Base) was discovered while searching for small gravel deposits from which to build the road to the Northwest Iqaluit Gravel Area.
The individual deposits of aggregate in the Trail Area and Northwest Area where outlined using a Garmin 76C GPS unit.  Individual aggregate deposits where outlined by walking the outer perimeter of the aggregate deposits while using the “track” function on the GPS.  In the simple aggregate deposits the perimeter of the deposit usually corresponded with a change in slope. The crest of each aggregate deposit was also walked and outlined using the GPS track function in order to give a three dimensional aspect to the aggregate deposits (figures 6 and 7).  In the case where aggregate deposits where very large or not clearly delineated the deposits were outlined based on a noticeable change in aggregate size.  This information was down loaded from the GPS to the “Map Source” program each night and exported to an Autocad drawing.  All Map Source files and Autocad DXF files can be found on the CD attached to this report.
Grids for GPR Survey

During the initial outlining of individual aggregate deposits, survey lines for the Ground Penetrating Radar (GPR) survey were established (figures 8 and 9). GPR lines were established using pickets with fluorescent flagging tape tied on for visibility.  Each picket was labelled with the line number and the station number.  In cases where aggregate deposits had a long dimension a baseline was established parallel to the long axis of the aggregate deposit.  Pickets were installed using a 30 metre metal tape measure at 25 metre intervals along the base lines and cross lines.  The cross lines were established at 100 metre intervals along the baselines.  In cases where aggregate deposits were small (<200 metres in diameter) two grid lines were established perpendicular to one another in order to roughly quarter the deposits.  GPR survey lines were established to extend at least 25 metres or one picket past the edge of the aggregate deposit.
After the individual aggregate deposits had been delineated and had GPR lines established on them a copy of the diagram was printed for each aggregate deposit.  Each deposit was then mapped to delineate major changes in particle size through the individual aggregate deposits.

Surficial Mapping of Aggregate Particle Size
The NWIAA and the Trail area were both mapped according to a visual estimation of the aggregate particle size.  The criteria used to define particle size are based on the accepted definition of sedimentary particle size as follows:

Sand* 


1/16mm to 4.0 mm  

Pebbles 

4 mm 64 mm

Cobble  

64 mm to 256 mm

Boulder 

> 256 mm
* Two classifications for “Sand (1/16 mm to 2.0 mm) and Granules (2.0 mm to 4.0 mm) were combined for ease of visual estimations. 
Using the GPR grid as reference any significant change in aggregate particle size was noted and contacts between the areas of different particle size were drawn.  It must be noted that these contacts are gradational and contacts are drawn according to the authors' best judgement.  The mapping was then plotted in Autocad.  The results of the mapping can be found on figures 3 and 4.
2. Ground Penetrating Radar Survey

The ground penetrating radar survey was performed by two people from EBA Consulting Engineers of Edmonton Alberta.  Initially the survey was to include 17,000 metres of GPR survey.  Nineteen thousand eight hundred metres of grid lines were laid out in the field and 17,100 metres of survey grid was selected for survey.  EBA Engineering ultimately performed approximately 20,000 metres of survey in order to provide complete coverage of the aggregate resource.  As the GPR survey was conducted a GPS was used at the same time to acquire location and elevation for each survey line.  Using the GPS data isopac maps have been generated and an initial volume estimate has been calculated.  Please refer to the preliminary GPR report in appendix II for details and cautionary notes about the initial volume estimates for the Trail Area and the NWIAA.  A complete report of the GPR survey is expected from EBA on October 16, 2006.  
3. Sampling
Originally sampling was to be performed with a back hoe, however the topography on the way to the Northwest area and the Northwest area itself, makes the use of a back hoe impossible.  Samples were collected by hand, using a shovel.   At the sample site the top inch or two was scraped away with the shovel to eliminate any vegetation or aggregate that had been winnowed by wind or water erosion. The sample was then dug and placed in the sample container.  Boulders were set aside and noted. The samples were placed in plastic rice bags, and when they became available, 3.5 gallon plastic buckets.  During the collecting of the samples the percentage of boulders, cobbles, pebbles and sand in the sample was visually estimated and a GPS co-ordinate was taken.  The sample number was written the sample containers and on flagging tape, that was tied around a rock and placed face down on the ground near the hole to avoid fading by the sun. 
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Photo 5:  Sample Site

 The buckets and or rice bags were labelled with a sample number and a maximum of six buckets per quad were brought back to the DIAND warehouse the remainder were cached in the field.  The samples that were cached in the field were transported back to the DIAND warehouse using 2 quads at the end of the sampling program.  Each quad carried 4 rice bag samples or six 3.5 gallon buckets.  A few of the samples that were cached in the field were lost due to several factors;  the sun faded the sample numbers on the sample containers, the sun degrade the plastic rice bags and the sample was lost when the bags ripped open during transport and a few samples were used as target practice.
The sample sites were selected based on the mapping of the surface aggregate particle sizes of each individual gravel deposit (figures 11 and 12).  Each sample represents a 100 metre diameter area of influence and samples were arranged to cover each of the mapped areas.  If one sample does not cover the entire area a second sample was added to cover each area.  
Due to time constraints all of the sampling was not completed in the NWIAA.  In the north half of Poly16F the sample frequency was reduced, but still kept representative of the aggregate resource.  This should not affect the evaluation of the Poly 16F in a significant way.

Sieve Testing of Samples
Samples were opened inside the warehouse and allowed to dry.  A plastic wash basin was filled with sample and the sample was weighed on a Sunbeam digital bathroom scale (units in lbs).  The weight of the sample was recorded.  The sample was then passed through 2 inch wire mesh screen and reweighed.  The difference is the weight of the >2” fraction of the sample.  Twelve hundred grams of the remaining sample was weighed out on a cuisenart kitchen scale and place in the top sieve of a stack of various size sieves.  The sieves used were >.625”, >.375”, >0.187, >0.0787”, 0.0165” and >0.0029”.  The sieves were then placed on the shaker table and secured.  The shaker table was set to run for 5 minutes.  When the shaker table had stopped the sieves were removed and the contents of each sieve was weighed on the kitchen scale and the weights of each fraction recorded. 

Due to time constraints only the samples (36) from the Trail Area were sieve tested.

The samples from the trail area were opened and allowed to dry.  Unfortunately the size of the samples and the conditions in the warehouse did not allow the samples to dry completely.   The moisture in the samples impeded the sieving of the finer fractions of the samples.  The samples passed the >0.187” sieve without a problem in all cases.  The results from the finest three sieves (>0.0787”, 0.0165” and >0.0029”) are questionable.  This should not impede the evaluation of the Trail area because the definition of gravel being used in this report is based on gravel evaluation maps developed in Scotland (Smith, M.R., 1993 pg 45).  The following are the definitions used on Scottish sand and gravel resource maps and seem to be reasonable criteria to use considering the conditions and results of the sieve testing.
Gravel




more than 40% retained on 4 mm sieve

Gravel Sand



10 to 40% retained on 4 mm sieve.  40% or less 

(Sand medium to coarse grained)
passing 0.25 mm sieve.

Gravel/Sand

Sand Fine to medium grained)
10 to 40% retained on 4 mm sieve. More than 40%






Passing 0.25 mm sieve.

Sand




Less than 10% retained on 4 mm sieve.  40% or less 

Medium to coarse grained

passing 0.25 mm

Sand




Less than 10% retained on 4mm sieve. 



Fine to medium grained

More than 40% passing 0.25mm

Based on this classification we can subdivide gravel resources from sand resources at the 0.187 mm sieve size.   
Three samples (PT5-006, PT5-009 and PT4-007) were completely dry when sieved and should give some indication of the composition of the fine fraction in the Trail Area.
Surficial Geology
Northwest Iqaluit Aggregate Area

The Northwest Iqaluit Aggregate Area (NWIAA) lies, predominantly, in a large flat bottomed valley which is bounded on the east and west by ridges of outcrop.  The NWIAA is approximately 1.0 kilometre wide by 3 kilometres long.  “The area is composed primarily of glaciofluvial sediments having varying amounts of sand, gravel and boulders.  Preserved west-east trending eskers in the area attest to the influence of sub glacial melt water drainage, and the west-east orientation is likely related to eastward ice flow towards the location of the Frobisher Bay Moraine System which were emplaced by the last ice flow phase to affect the area.  Drainage also took place in a south-easterly direction, and based on the areas visited in the field...” (Sankarelli, L. 2005).  
The valley which contains the NWIAA narrows to the southeast to a steep sided “U” shaped valley as the two rock ridge that bound the NWIAA converge as one moves to the south east.  This steep sided valley seems to be the main drainage for melt water in the area.  Looking down from the quad trail into this valley one can see abandoned water channels that are much larger than could have been produced by the small creek that runs through the bottom of the valley.
The aggregate deposits within the NWIAA seem to fall into three categories based on shape.  The first is flat topped mounds with steep side such as Polygon 22 or 18b 
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Photo 6:  Poly 22 

Flat Topped Aggregate Mound

The flat topped aggregate deposit can be stand alone as with Poly 18b or as a terrace against the side of a hill (Poly 22).  The flat topped aggregate deposits tends to be the highest aggregate deposits in the area and have coarse lag deposits on the sides.  These deposits may have flat tops due to the proximity to the surface of the melt water. 
The second shape of aggregate deposits is cones and esker like features.  This type of deposit is defined by a sharp crest.  Poly 102 is a typical cone and Poly 113 shows an esker like feature.
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Photo 7:  Poly 102
Cone Shaped Aggregate deposit
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 Photo 8 Poly 113

Esker like Aggregate Deposits

The third shape of deposit is a blanket like deposit usually limited to less than 2 metres in thickness, but can cover a large area.  Poly 14 is typical of these deposits. 
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Photo 9:  Poly 42
Flat pan of gravel 

The shape of these aggregate deposits seems to be a function of the position of ice, melt water and topography at the time of deposition.  There doesn’t seem to be a difference in the amount of sorting or aggregate size based on the shape of the individual aggregate deposits.  The shape of individual aggregate deposits will be significant to the planning management and quarrying of the aggregate in this area.
Trail Area
The steep sided valley between the North 40 gravel pit and the NWIAA contains the Trail Area aggregate deposits.  Several other smaller unexamined aggregate deposits have been noted within the valley between the Trail Area and the NWIAA.  These deposits should be examined for quality and quantity of aggregate for road building or, if large enough, a future aggregate resource for the city of Iqaluit.  The deposits within the valley generally form terraces along the west side of the valley. The aggregate deposits of the trail area, in general, have flat tops and steep sides and have several terraces.  Polytrail 3 and the north end of Polytrail 5 are exceptions to this.  Polytrail 3 is located at the bottom of the valley and is and elongated flat topped feature.  The north end of Polytrail5 has an esker like appearance.   
Aggregate Particle Distribution

Northwest Iqaluit Aggregate Area
It has been noted in the past that the NWIAA as a whole has finer grained aggregate in the southern portion of the area.  This may seem to be the case at first glance, however coarse aggregate deposits (Poly17, 19, 20 and half of poly22) are distributed among the fine grained, sandy deposits (poly 115, 116 and 22) in the southern part of the area (figure 5).  The distribution of aggregate is more a function of proximity to paleo-currents.  Figure 10 (Paleo-Currents) shows the NWIAA and the arrows indicate proposed paleo-currents under the glaciers at the time of deposition.  The path of these paleo-currents is marked by the current drainage pattern and by coarse lag deposits of boulders along sides of aggregate deposits (Photo 10).

[image: image8.jpg]



Photo 10:  Course Lag Deposits Along Proposed Paleo-Current Channel.  
South end Poly 16F

The sandy aggregate deposits (poly 115, 116 and 22) may have been deposited as the melt water was receding and the area became a backwater where finer sediments were deposited and the strong currents followed the present day path of the river.
Sorting or aggregate particles within the NWIAA is more noticeable when focusing on individual aggregate deposits (figure 4).  For example; Poly22 is predominantly sand at the south end and becomes predominantly coarse boulders as one moves north.  Poly16F is the largest deposit of aggregate in the area and is composed of coarse boulder on the south and west sides and is finer toward the north and east.  Poly113 is composed of course boulders at the east end and becomes finer toward the west.  Sorting of aggregate particles within individual aggregate deposits seems to be a function of proximity to high current flow.  
Proposed Paleo Currents in the NWIAA

Here

Figure 10

According to the preliminary results from the ground penetrating radar survey the individual gravel deposits shows some layering due to change in particle size.  Because the samples were hand dug with a shovel the depth of the holes (maximum 2 ft) was not sufficient to show the layering within the individual deposits. Layering within some of the deposits may be indicated by a change in particle size from one end of a deposit to another as described above.  If surface mapping of aggregate particle size (figure 3) indicates the layering within the individual aggregate deposits, then it would seem that the layering is crude, as would be expected from glaciofluvial processes.  It must be kept in mind that the surface of these deposits may have been modified by receding ice and water at the end of there deposition and by wind after exposure to the atmosphere.  
Some of the individual aggregate deposits in the NWIAA show no discernable segregation of aggregate particle size. Deposits such as Poly19 (Photo 11) and 14 are relatively thin 1 to 2 metres with a large surface area and show little in the way of sorting in the two horizontal dimensions. Both deposits are proximal to the main river in the area, but show little reworking by the river itself.  These deposits may be formed in an area of high current flow.   The other set of aggregate deposits that show little or no sorting are generally small and generally cone shaped.  Poly 16C, 102, 117, 104, 105, 108, 109 and 118 (Photo 12) are examples of this type of deposits.  These deposits seem to have formed on or within the ice itself and were dumped in a pile when the ice melted.
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Photo 11: Poly 19 (flat unsorted)
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Photo 12: Poly 102 Cone
Poly16B is a large area of glacial till that separates the aggregates deposits surrounding the river from the aggregate deposits near the large lake on the west side of the area.  The edge of poly16B is edged by boulders from 30 cm to 2 metres in diameter.  Poly16B may be an area where the glacier came directly in contact with the surface.  The boulders that rim Poly16F are likely a lag deposit left from the melt water running beneath the glacier (figure 10). 
Trail Area
The Trail Area is located in a steep sided “U” shaped valley that was a major channel for glacial melt water (photo 13).  The aggregate deposits in the trail area are located in an embayment in the east side of the valley.  The north and south end of the embayment is outcrop.  This embayment would have been an area of lower flow rate for melt water and would have allowed sediments to be deposited.  The aggregate deposits in the trail area are thicker at the north end and thinnest at the south end, as would be expected by a south bound current.  The south end of the embayment would have had been exposed to a higher flow rate and would have less and coarser sediments deposited.  Each area of aggregate outlined in the Trail area has been mapped for particle size distribution (figure 4).  In general the particle distribution in the Trail area is coarse at the north end and finer toward the south.  The particle variation also changes from west (centre of valley) to the east (edge of valley).  The west facing slope of the trail area (closest to the centre of the valley) and the bottom of the valley is a lag deposit left by the high current flow rate and consists of boulder from 30 cm to 1.5 metres.
Polytrail1 (at the north end of the Trail Area) consists of cobbles, pebbles and course sand.  This area would have been relatively turbulent due to current hitting the outcrop at the north end.  As one moves to the south, Polytrail 2 and 5 are composed of more sand.  Polytrail 2 and especially Polytrail 5 are the deepest part of the embayment and would therefore have the slowest current flow rate and therefore finer sediment would be deposited.  Polytrail 4 is at the south end of the Trail Area and is composed of the coarsest aggregate.  This is due to Polytrail 4’s relative position to the current.  Polytrail 4 is located at the south end of the embayment and was exposed to a higher flow rate.  Evidence for this is the large boulders (30 cm to 2 metres) that litter to surface of Polytrail 4 and the coarseness of the aggregate.
Polytrail 3 is located in the bottom of the valley and was exposed to high flow rates.  Evidence for this is the lag deposit of large boulder (30 cm to 3 metres) around the sides and the top of the deposit.  Polytrail 3 becomes finer from the north end to the south end of the deposit.
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Photo 13:  Trail Area, Looking North

Composition and Characteristics of Aggregate in the NWIAA and Trail Area
The coarse aggregate in both the NWIAA and the trail area are composed of gneissic, granitic and a minor component of metasediments pebbles, cobbles and boulders. The metasediments are schists and limestone and are both intensely weathered.  The limestone is generally found as piles of weathered limestone pieces and the schist is generally rusty and crumbles easily.  The metasediments compose less than 0.5% of the aggregate.  The coarse aggregates are generally rounded to sub-rounded (Photo 14).  In the trail area there is a significant amount of angular cobbles and boulders in Polytrail 2 and Polytrail 5.  These angular boulders are probably locally derived.  
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Photo 14:  Aggregate Poly 12

The fine fractions of the aggregate (sand) tend in general to be dark brown in colour.  During sampling it was noted that the dark brown sand was 1.5 to 2.0 ft in depth with lighter coloured sand beneath.  It was also noted that some cobbles and boulder in both areas had deposits of calcite on the bottom of the cobble.  This may be indicative of a higher limestone content in the aggregate than has been noted.  Since limestone is soft it would breakdown faster than the gneissic and granitic portions and would have a higher concentration in the finer fractions of the aggregate.  The limestone component of the aggregate should be determined through chemical tests, as this may have implications for some aggregate applications.
Discussion of Sieve Test Results
The sieve test results from the Trail Area are plotted on figure 2 and can be found in Appendix 1.  As can be seen on figure 2 approximately 85% of the Trail Area consists of gravel based on the classification described in the section “Sieve Testing of Samples”.  The samples in gravel areas contain 40% aggregate larger than 0.187 inches.  It must be noted that the sieve test results include aggregate larger than 2 inches.  No coarse aggregate larger than 10 inches was found in any of the samples.  This is a function of sampling.  No boulders were collected with the samples as the sample containers were of limited size.  For an estimate of the boulder content of the aggregate please refer to Figures 3 and 4, “Surficial Mapping of Aggregate Particle Size”. 
Results of Surficial Mapping of Aggregate Particle Size
Using the classification used on Scottish sand and gravel resource maps (see section Sieve testing of Samples above) each individual aggregate deposit in the NWIAA has been classified as a sand or gravel resource.  Figure 5 shows the aggregate deposits or portions of deposits that have been classified as sand or gravel based on the Surficial Mapping of Aggregate Particle size.  Figure 5 shows that approximately 80% of the NWIAA can be classified as gravel.  This information is less reliable than the sieve testing of the samples and it is recommended that the remaining samples should be sieved and plotted in order to have the most reliable data with which to plan for aggregate extraction.
Recommendations
The work to delineated and evaluated the aggregate resource in the NWIAA was not completed as planned due to several circumstances.  The largest being the discovery of the Trail Area which increased the scope of work by approximately 15%.  The only field work that was not completed was the sampling on Poly16F, although the sampling that was completed on Poly16F should be sufficient to complete a resource calculation.  I would like to make the following recommendation for further work: 
1. The sieve testing of the samples from the NWIAA should be completed before a resource estimate is completed on the NWIAA.

2. The samples from the Trail area should be dried and sieved in order to get an accurate determination of the fine fraction.

3. All samples should undergo chemical testing to detect deleterious compounds that may affect its use as an aggregate in various applications.

4. All or a composite sample should undergo crush tests to determine it’s suitability as an aggregate.

5. Air photos and topographic maps should be produced for the NWIAA and the area south to Iqaluit in order to facilitate the development of a proper management plan.

6. The valley that contains the Trail Area aggregate deposits should be explored further for more aggregate deposits.  As one travels along the quad trail individual aggregate deposits can be seen.  This valley may contain more valuable aggregate deposits that would be closer to Iqaluit and there less expensive due to smaller transport costs.  These deposits, if too small, could be exploited for road building material.
7. Environmental baseline studies should be conducted before development proceeds.
8. A complete resource estimate should be completed on the NWIAA and the Trail area when the GPR survey report has be completed by EBA Engineering.

9. It should be noted that most, but not all aggregate deposits in the NWIAA were surveyed or accounts for in this report due to time constraints.  There are deposits on the east side of the river from Poly114 to the north.  The other area that requires further examination is east of Poly 12 and west of the river. These deposits should be evaluated and included in the inventory in the future.
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Disclaimer

I am a Professional Geoscientist and have been practicing my profession for 27 years.  I am not nor have I ever claimed to be an expert on aggregates or geomorphology.  Geomorphology was part of my formal education, but in a very perfunctory way.  My area of experience lies in resource evaluation and field exploration.  I have conducted the evaluation of the aggregate resources at the Trail Area and the Northwest Iqaluit Aggregate area to the best of my abilities and using my experience as a field geologist to conduct this evaluation.
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