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Gwich’in Land and Water Board Indian and Northern Affairs Canada 
Box 2018 Box 2100 
Inuvik, N.W.T. Inuvik, N.W.T. 
X0E 0T0 X0E 0T0 

Attention: Mr. Robert Alexie 
Executive Director 

Attention: Mr. Jan Davies 
Water Licence Inspector 

 
Dear Sir: 

Re: Town of Inuvik - Water Licence No. N3L3-G06L3-001 
Assessment of Mt. Baldy Solid Waste Site 

General Condition B9 of Inuvik’s Water Licence states as follows: 

The Licensee shall, by November 1, 2006, submit to the Board for approval an engineering 
assessment of the Solid Waste Disposal Facilities.  The assessment shall address hydrological 
and soil conditions, suitability for the current use, effectiveness of existing surveillance stations 
0036-4 & 0036-5 to monitor runoff, and identification of possible locations for monitoring 
wells within the Solid Waste Disposal Facilities.  The engineering assessment may be based on 
available mapping and past field investigations, provided that appropriate data are available.  A 
copy of this assessment shall also be forwarded to the Inspector. 

On behalf of Inuvik, on 1 November 2006 Earth Tech submitted to the Water Board an 
assessment of the Mt. Baldy solid waste site.  Following its review the Water Board requested 
additional information on several items, and a date of 28 February 2007 was agreed for this 
next submission.  The Water Board also noted that Condition B9 also applies to the dormant 
“Shale Pit” site.  The Shale Pit site is the subject of a separate submission. 

As in the 1 November 2006 submission, on behalf of Inuvik we wish to address Condition B9 
pursuant to the Mt. Baldy site, to the extent that this can be done using available information. 

Background: Original Site Selection; Search for Alternate 

The Mt. Baldy Solid Waste Site was opened in 1976.  Site selection was done by Town staff.  
We understand that there was no geotechnical exploration, and none of the other special 
studies now customary in appraising potential disposal grounds.  Nevertheless, over time the 
choice has come to be recognized as a reasonable one, in Inuvik’s setting. 

Since 1976 there has been just one brief interruption in use of the Mt. Baldy site; from 1984 
to 1986 (approximately).  During that time the Town changed to the abandoned shale pit east 
of Airport Road, owing to discontent about the visibility of the Mt. Baldy site and to fears of 
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possible contamination of Boot Lake.  The Town also experimented with incineration, at a 
location just east of the Navy Road industrial area, still disposing of the residue at the shale 
pit site.  The former shale pit is, however, within the main airport’s landfill exclusion zone.  
Disposal there of general refuse (though not for dry inert wastes such as asbestos and metal) 
ended when this was brought to Inuvik’s attention by Transport Canada.   

Following the subsequent move back to the Mt. Baldy site, a search was made for alternates.  
All of the accessible areas within two km or so of existing roads were considered, excluding 
ineligible zones around the main airport and the townsite, reasonable buffers around other 
aircraft operations (Shell Lake), Town supply watersheds, and lands below flood level.  The 
upland to the northeast of East Channel and the townsite was also excluded due to lack of 
access, long haul distance, visibility of sites on plateaus, and hydrologic issues in valleys.  
Terrain analysis was done using available topographic mapping and airphoto interpretation.  
Locations that appeared promising were then briefly examined on the ground. 

This work revealed that there are very few candidate sites at all, within the area examined, as 
most of the land is poorly drained and without any nearby source of cover material.  Of the 
few sites identified, only one would today be considered as possibly suitable for further 
examination, and it is not clear whether even this one would offer worthwhile advantages 
over Mt. Baldy. 

As events transpired, by 1988 Inuvik’s Council had become more intent on other matters, and 
the search for a new landfill site ended.  It had gone far enough, however, to reveal the 
scarcity of good sites within reasonable distance and access from the Town, and, through 
comparisons, to highlight the relative advantages of the Mt. Baldy site. 

Review of Location 

The Mt. Baldy landfill is located 0.5 km north and east of Airport Road, and 1.2 km southeast 
of Hospital Hill and the Tuma Drive district.  The typical haul distance from the centre of 
Town is about 3 km. 

Under Transport Canada regulations, solid waste disposal sites likely to attract birds are not 
permitted within 8 km of airports operated under Transport Canada’s auspices.  The 
Mt. Baldy site is about 1 km outside the airport exclusion zone. 

The 8 km airport exclusion zone does not apply around less formal aircraft operating sites, 
such as Shell Lake.  The separation between the Mt. Baldy site and Shell Lake is about 2.5 
km.  As far as we are aware, no concern has ever been expressed pursuant to Mt. Baldy and 
Shell Lake by any Transport official at either the Federal or Territorial level. 

Under the General Sanitation Regulations to the NWT Public Health Act, municipal waste 
disposal grounds are to be at least 450 m from any human habitation, 90 m from any public 
road right-of-way, and located so as not to contaminate water supplies.  The Mt. Baldy site 
satisfies these criteria. 
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The Mt. Baldy site is visible from Airport Road and from various locations around the east 
side of the community, an obvious aesthetic drawback.  Inuvik’s overall townsite setting is 
such that the only lands nearby that are fairly well screened lie some distance to the north of 
the developed townsite, in Inuvialuit Settlement lands. 

The western margin of the Mt. Baldy site drains westward toward Boot Creek.  Surface 
hydrology, and monitoring of landfill site runoff, is dealt with in a later section. 

As noted earlier the Mt. Baldy landfill is located adjacent to Inuvik’s fill quarry.  Many years 
of quarry operations have nearly exhausted the fill resources in the area mined to date, and 
Inuvik is in process of opening another quarry area at higher elevation on Mt. Baldy, which is 
expected to supply the Town’s needs for many years into the future.  The Mt. Baldy landfill 
site always has had a convenient, nearby source of cover material, and this is expected to 
continue. 

Review of Topography 

The Mt. Baldy landfill site is located on a slightly elevated shoulder that branches south and 
southwest from the steeper, southwest facing slope of Mt. Baldy.  The setting is relatively 
high and therefore fairly dry.  Surface drainage and groundwater hydrology are discussed in 
later sections. 

The range of hills to which Mt. Baldy belongs is understood to be glacial in origin.   

Review of Geotechnical Conditions 

As far as we are aware, no geotechnical exploration has ever been done within the Mt. Baldy 
landfill site itself.  However, the deep excavation of the western slope of the same shoulder of 
land that the landfill occupies, in the course of harvesting borrow material from the 
community fill quarry, in all likelihood provides a better window on the typical soil 
conditions of the landform than a few isolated test holes would. 

In general, the land is overlain by peat deposits that range from thin to one or two meters 
thick.  There are occasional deeper inclusions of organic soil, which is consistent with the 
infilling of the melt subsidence (“kettle”) holes formed in ablation till with pond-bottom 
deposits.   

Subsoils are gravelly silt-clay glacial till, with the relative fractions of components varying 
considerably from place to place, but generally being quite high in fines.  The fill provided by 
the quarry is, for engineering purposes, of generally poor quality: poorly drained, and not 
workable into the sort of strong, well compacted soil structure that produces stable roads.  On 
the other hand, low permeability is an asset when considering groundwater security under and 
around a landfill site. 
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As is typical of glacial moraine and ablation till deposits, as distinct from glacial lake 
deposits, there is little consistency in layering of deposits.  There is nothing resembling, for 
instance, free-draining gravel layers or channels that might serve as aquifers or hydraulic 
connectors. 

Inuvik is well within Canada’s zone of continuous permafrost.  All of the land in and around 
the Mt. Baldy landfill is frozen to a depth believed to be well in excess of 30 m.  Consistent 
with permafrost soils and landforms around Inuvik generally, large ice inclusions are 
occasionally encountered in the quarry, and without doubt there are similar inclusions under 
the landfill site. 

Bedrock lies far below the surface, at a depth unknown. 

Review of Surface Hydrology 

As described earlier, the Mt. Baldy landfill site occupies a low shoulder that projects from 
Mt. Baldy.   

Accordingly, Mt. Baldy’s hillside above the landfill is the only potential source of incoming 
surface runoff, since the other surrounding areas are all lower.  In fact, runoff from Mt. Baldy 
does not enter the landfill site.  Runoff from the hillside is diverted around the landfill area, 
through a buffer zone that to date has been left along the landfill’s north side. 

Inuvik plans to extend the landfill northward, in coming years, to the foot of Mt. Baldy.  
Before that is done, provision will be made to continue diverting hillside runoff clear of any 
area slated for waste deposition.  Farther in the future, the landfill area will expand eastward.  
Before that occurs, Inuvik will intercept and re-direct runoff at a higher elevation, which will 
further reduce the already-small volumes requiring diversion at the landfill itself. 

Since no runoff enters the landfill from any higher ground, the volume of runoff leaving the 
site is confined to its own precipitation, less evaporation. 

The most westerly portions of the landfill site drain westward, toward Boot Creek.  The 
remainder drains easterly, toward two ponds that occupy the floor of a shallow valley.  As 
landfilling proceeds, the shape of the resulting “hill” will be maintained so that most of the 
area slopes easterly, or southerly toward an east-flowing drainage pattern.   

Surface Runoff Monitoring 

In the course of Inuvik’s 1993 water licence renewal process, the question was again raised 
whether runoff from the Mt. Baldy site could pose a contamination risk to Boot Creek and 
Boot Lake.   

This discussion led to addition of runoff monitoring stations 0036-4 and -5 to Inuvik’s 
Surveillance Network Program (SNP).  At these stations runoff is sampled monthly during 
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periods of flow, and tested for a variety of physical and chemical characteristics and bacterial 
indicators.  Chemical analyses cover a broad list of metals, sulphate, phosphate, and certain 
organic substances including oil and grease.  Other tests include pH, conductivity, suspended 
solids, and biochemical oxygen demand.   

Station 0036-4 is a shallow, seasonal pond, through which nearly all of the westerly-flowing 
runoff from the landfill site must pass.  Accordingly, it is well located for the purpose of 
monitoring the quality of runoff flowing from the landfill area toward Boot Creek.  As local 
topography around Station 0036-4 can be affected by quarrying operations in the Hospital 
Hill pit, Inuvik will (starting in 2007) review Station 0036-4’s location annually at break-up, 
and confer with the Water Board and the INAC Water Inspector if any reason to make a 
change is found. 

Station 0036-5 is in the near-shore area of a broad natural pond, which is located to the east 
of the landfill and is the receiver of all of the easterly-flowing runoff from the disposal site.  
Station 0036-5 is well located to detect any change in the chemistry of the pond’s near-shore 
waters that conceivably could result from landfill runoff, such as increase in dissolved metal 
content. 

The site has now been operating for three decades, apart from the interruption of about two 
years in the mid-1980’s.  Runoff testing has now been going on for at least a dozen years, 
with (typically) two to four samples being taken at each station each summer.  Nothing has 
been noted in any test report that would appear to be cause for concern about the quality or 
safety of waters downstream. 

Review of Groundwater Hydrology 

As described earlier, the subsoils forming Mt. Baldy’s quarry-landfill shoulder are glacial tills 
high in fines.  They have low permeability: not very conducive to groundwater migration. 

In the course of Inuvik’s most recent water licence renewal process, the question was asked 
whether the Mt. Baldy landfill is “lined”.  If a landfill is to be developed in permeable soil, 
such as river gravel, one way to contain potentially-contaminated groundwater within the 
landfill is to line it with a bottom layer of impermeable soil such as clay, or with a synthetic 
membrane.  In Mt. Baldy’s case, the deep, low-permeability subsoils already provide a better 
barrier to groundwater escape than a relatively thin clay layer would, and a much more 
puncture-proof one than a synthetic membrane.  There is no imported liner under the 
Mt. Baldy site and no need for one is perceived.   

Further, all of the land in the region is deep permafrost.  There is no appreciable water 
movement through ground that remains frozen. 

On the subject of permafrost, it is to be expected that the heat released into the landfill by 
chemical breakdown of organic waste (either quickly by fire or slowly by bacteria) will thaw 
permafrost directly below the landfill, to a depth unknown.  However, outside the immediate 
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landfill site, the surrounding permafrost barrier will remain unaffected.  Further, as discussed 
above, the low-permeability glacial tills under the landfill will continue to prevent 
appreciable migration of deep groundwater from the landfill even when thawed. 

It is believed that the only zone through which an appreciable, if small, amount of 
groundwater movement could possibly take place is the shallow active (seasonally thawed) 
top portion of the peaty ground-cover layer, and then only when thawed.  There are several 
reasons to think that any such movement, if it does occur at all, is unlikely to be of public 
health or environmental significance.  One of these is that volume, if any, is likely to be 
small.  Another is that the peaty organic layer is both a good filter and a good substrate for 
removal and immobilization of contaminants by bacteria and plants.  Most significantly, 
though, possible flow paths away from the landfill generally lead toward one of the two 
surface water sampling points described earlier: if significant contamination was exiting the 
landfill via shallow groundwater movement, it is reasonable to think that it would by now 
have been picked up by the monitoring program in place. 

The Water Board has raised the possibility of installing a monitoring well (or wells) to the 
west of the landfill area, for the purpose of monitoring the quality of any groundwater flow 
that might be occurring.  This is a subject for further discussion, and for a site-visit review in 
the summer of 2007. 

Assessment Based on Information Currently Available 

We believe that the Mt. Baldy landfill site has been well chosen to pose no undue threat to 
public health or the environment.   

The site is being developed in a manner to reasonably avoid carry-out of contaminants in 
surface or ground water. 

Planned Additional Field Work 

Earth Tech is currently assessing the Mt. Baldy site’s capacity to serve Inuvik in the medium 
to long term, and is preparing guidance for the ongoing and future development of the site. 

A topographic survey will be done this month as part of that program.  It will cover all of the 
site developed so far, and the full extent of the potential expansion area as currently 
envisioned. 

Closure 

We trust that this submission fulfils the 1 November 2006 requirements of Condition B9 of 
Inuvik’s Water Licence, and look forward to further discussion.  In the meantime, we will 
forward to the Water Board in a timely manner any additional relevant information that is 
generated by planned surveys, or that comes to hand from any other source. 
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Very truly yours, 

EARTH TECH (CANADA) INC. 
Per: 

Richard E. K. Feilden, P.Eng. 
Encl. 
cc GLWB: Ms. Helga Harlander Inuvik: Mr. Tom Lie, S.A.O. 
 Inuvik Public Works Committee Mr. Rick Campbell 


