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1.0 INTRODUCTION 

1.1 APPLICATION FOR RENEWAL OF WATER LICENCE 

The Town of Inuvik (“Town”) applied to the Gwich’in Land and Water Board 
(“GLWB”) on 4 July 2005 for renewal of its Water Licence, #N3L4-0036 (“Licence”).  
Inuvik seeks renewal of its licence for a ten year period.  Inuvik also requests minor 
changes in certain Licence terms, which it believes to be appropriate; as described in this 
submission.   

A copy of the 4 July 2005 application for licence renewal appears in Appendix A. 

1.2 REVIEW 

Inuvik's first Water Licence was for five years, from 1 June 1978 to 31 May 1983.  
During that time municipal water supply facilities were improved by upgrading the 
Hidden Lake Water Treatment Plant’s chlorination system, and by construction of the 
East Channel Water Treatment Plant which provides filtration, chlorination and 
fluoridation.  As well, the municipal sewage treatment facilities were improved by the 
construction of two primary cells and two sludge retention cells within the pre-existing 
large single-cell lagoon, and by replacement of the main outlet control structure. 

Inuvik's second Water Licence ran for ten years, ending 30 June 1993.  During that time 
routine infrastructure maintenance and repair projects were undertaken where needed, but 
no significant changes were made to the Town’s water supply, sewage treatment or solid 
waste disposal facilities.   

Routine monitoring of lagoon effluent quality during the 1983-93 period had revealed 
that the lagoon system could meet all of the Licence requirements in summer and most of 
them in winter, but that it was not able to reduce counts of indicator bacteria to the level 
specified in 1983.  Accordingly, in 1993, the NWT Water Board issued Inuvik’s third 
licence for a period of three years, to 1996; giving Inuvik opportunity to assess effluent 
effects on the receiving water, East Channel. 
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Field study was done on East Channel in summer, winter and post-break-up conditions.  
Samples were taken at various depths over a significant reach of East Channel 
downstream of the discharge point, and analyzed for indicator bacteria, metals and 
ammonia.  The study concluded that Inuvik's lagoon effluent presents a low level of risk 
to public health, and that the discharge is "unlikely to be of any practical significance to 
East Channel's waters or to East Channel's aquatic life” (Reid Crowther, 1994).  
Following its own review of study methods, data and analyses, the NWT Water Board’s 
Technical Advisory Committee approved the study’s conclusions.  Subsequently, the 
NWT Water Board granted Inuvik’s fourth and current water licence, to run for a ten year 
period, from 1 July 1996 to 30 June 2006. 

Early in the term of the 1996-2006 licence, in response to requests from the Fisheries 
Joint Management Committee Joint Secretariat and the Inuvik Hunters and Trappers 
Committee, Department of Indian Affairs and Northern Development undertook an 
extensive study of the effects of Inuvik’s wastewater effluent plume on East Channel, in 
particular under winter conditions.  Extensive sampling of East Channel’s waters and 
biota was undertaken in 1997 under mid-winter, late winter, and summer conditions; 
followed by extensive laboratory programs.  Study findings were presented at a public 
meeting in Inuvik on April 20, 1999.  As in the case of the 1993-94 work by Reid 
Crowther, the study did not reveal any significant concerns. 

During the run of the 1993–96 water licence normal maintenance was done on water 
supply, sewage treatment and solid waste facilities, but there were no significant changes.  
A significant maintenance operation done in 1993 was the transfer of accumulated sludge 
from primary lagoon cells to adjacent sludge holding cells. 

During the run of the 1996-2006 water licence period no fundamental changes have been 
made to water supply, sewage treatment or solid waste management facilities or their 
operation, but there have been some changes of a lesser nature: 

1. The change to metered water and consumption-based billing brought a substantial 
drop in per-capita water consumption, early in the licence period.  While Inuvik’s 
population still produces (we assume) the same amount of BOD per capita-day, it is 
now carried in a little over half the pre-change per-capita-day flow of water at 
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nearly twice the pre-change concentration.  This has resulted in an increase in BOD 
concentration in the reduced flow wintertime effluent.  The total amount of BOD 
discharged daily has of course stayed about the same, apart from growth in step 
with the modest growth in population that Inuvik has experienced. 

2. Abandonment and removal of the former High Temperature Hot Water (“HTW”) 
district heat distribution system, in 1998-99, resulted in a change of heat source for 
tempering of winter municipal supply water from the HTW system to residual heat 
recovered from power generation.  It also resulted in changes in piping layout and 
water circulation at the Hidden Lake and East Channel water supply facilities, and 
addition of water re-tempering and circulation substations at other locations. 

3. Maintenance work done during the licence period has included restoration of the 
west dike of the sewage lagoon’s secondary cell.  Restoration of certain of the 
median dikes around the primary cells is planned to take place in 2006. 

No substantial changes to facilities or operating regimes are planned at the present time. 

1.3 INFORMATION PROVIDED 

Section 2 of this submission is a brief overview of existing water supply, sewage 
treatment and solid waste disposal facilities, and operating regimes. 

Section 3 discusses foreseen trends and changes. 

Section 4 presents Inuvik's existing Water Licence, with commentary and suggestions for 
change considered appropriate. 

Section 5 presents an analysis that supports Inuvik’s request to increase its Licence limit 
on effluent BOD5. 



 2.1 49195\P28\03\2006\SEC2 
 

2.0 EXISTING FACILITIES AND CURRENT OPERATION 

2.1 INTRODUCTION 

Existing facilities and arrangements for supply of water, treatment and disposal of 
wastewater, and disposal of solid waste are described very briefly below.  The locations 
of principal components are shown in Figures 2.1 and 2.2. 

2.2 OWNERSHIP, MANAGEMENT AND OPERATION 

2.2.1 Ownership and Management 

Inuvik fulfils the functions of owner of the public water and sewage facilities.  Title to 
much of the system rests with the Government of the Northwest Territories (GNWT), for 
reasons described below. 

Inuvik became incorporated as a Town in 1969, but declined to accept ownership of 
water and sewage infrastructure until certain conditions had been met.  The Inuvik 
Utilities Planning Committee (IUPC)1 was formed to act as custodian and manager of the 
system, and did so for nearly three decades.  NCPC had been the system’s operator and 
maintainer from Inuvik’s beginnings, and continued in that role.  In the early 1990’s 
GNWT arranged transfer of federally-owned components of the system to itself, to 
consolidate ownership for transfer to Inuvik.  In 1996 Inuvik agreed in principle to 
undertake ownership; the IUPC disbanded in 1999; and Inuvik undertook the role of 
custodian, manager and operator.  GNWT has, however, been unable to complete the 
intended formal transfer due to lack of easements covering the many locations where the 
utilidor system informally crosses private land. 

Inuvik owns and manages its solid waste disposal site. 

                                                 

1
 The IUPC had equal representation from GNWT Department of Local Government (now Department of Municipal and Community 

Affairs (MACA)), Northern Canada Power Commission (NCPC) (now NWT Power Corporation (NWTPC)), and Inuvik.  Originally it 
was chaired by the Regional Director, GNWT; the Mayor of Inuvik became chair in 1996.  The IUPC retained a consulting engineer as 
its technical advisor. 
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2.2.2 Operation and Maintenance 

Inuvik operates and maintains all of the community’s water and sewage facilities and its 
solid waste facility. 

2.3 WATER SUPPLY 

2.3.1 Overview 

Inuvik draws water from East Channel in winter, and from "Lake B" ("Three Mile Lake") 
in summer.  The seasonal water supply arrangement avoids certain large capital and 
operating costs that year-round dependence solely on either source would involve.  
Specifically, it avoids the cost of treating East Channel's water in summer, when the river 
is highly turbid; and also avoids the costs of winterizing the Lake B intake and pipeline 
and operating that system in cold weather. 

The storage capacity of Hidden Lake carries Inuvik through break-up and freeze-up 
periods when neither primary source is available.  After break-up Hidden Lake is refilled 
from Lake B, and after freeze-up from East Channel. 

2.3.2 Water Demands and Use of Sources 

Volumes of water pumped into the piped water system from East Channel and Hidden 
Lake are metered.  Volumes pumped into Hidden Lake from East Channel and from Lake 
B are not metered directly, but can be calculated with sufficient accuracy from recorded 
daily measurements of Hidden Lake's level. 

Inuvik’s water consumption has been affected in recent decades by changes in 
population, and by the change made in the early 1990’s from flat-rate to consumption-
based billing.  Demand peaked in 1986 at 853 ML/yr, during a brief boom in oil and gas 
interest.  Subsequent population decline brought it down to the order of 780 ML/yr by the 
early 1990’s.  Meter-based billing then led (along with any further population change) to 
a minimum demand of approximately 450 ML/yr by the late 1990’s.  Lately water 
demand has been moving up, in response to Town growth.  In 2004 it stood at 581 
ML/yr.  Current trends suggest a slight demand increase from 2005 to 2006. 
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Inuvik draws 50 to 75 percent of its total annual demand from East Channel, and 25 to 45 
percent from Lake B.  The maximum drawn in any recent year from East Channel was 
356 ML, and from Lake B 265 ML. 

2.3.3 Water Supply Facilities and Operation 

Water supply and treatment facilities include the following: 

• East Channel intake, pumphouse and raw water pipeline: set up on river ice each 
fall; generally in November. 

• East Channel water treatment plant: provides filtration, chlorination, fluoridation, 
tempering. 

• Lake B intake, pumphouse, and raw water pipeline: equipped for warm weather 
operation only, and discharges into Hidden Lake. 

• Hidden Lake intake, pumphouse, and water treatment plant: provides chlorination. 

2.4 SEWAGE TREATMENT AND DISPOSAL 

2.4.1 Overview 

Nearly all buildings in Inuvik are connected to the community's gravity-flow piped 
sewage collection system.  Sewage is collected from establishments outside the pipe-
serviced area by trucks. 

The piped collection system discharges into a lagoon system located near East Channel, 
immediately northwest of the developed townsite area.  The layout of the lagoon system 
is shown in Figure 2.3, and its hydraulic profile is diagrammed in Figure 2.4.  Sewage 
trucks discharge into the piped system at an offloading point located close to the lagoon. 

As shown in Figure 2.3, the receiving water for Inuvik's treated wastewater is East 
Channel.  The discharge point is 1.2 km north of the developed townsite and 2.4 km north 
(downstream) of the Town's wintertime water intake. 
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2.4.2 Volume of Wastewater Collected 

Wastewater flow into the lagoon system is not measured directly.  In Inuvik, for reasons 
noted below which are particular to the design and setting of Inuvik’s water and sewage 
systems, metered daily use of treated water is a very good measure of daily wastewater 
flow and fulfills that purpose. 

Where water distribution and sewage collection systems are underground, wastewater 
flows tend to differ from water supply flows; often substantially; owing to losses through 
undetected leaks, and to unseen inflow and infiltration of surface and groundwater into 
the sewage system.  In Inuvik's aboveground systems, there is no real opportunity for 
hidden losses or gains.  Leaks that do occur are immediately evident and any significant 
ones are fixed promptly.  The sewage system is separated from the usual sources of 
extraneous inflows which include the ground, road surfaces, and roofs. 

Again, in more temperate climates, some of the water supplied is used outdoors, for 
example in vehicle washing and lawn watering; and does not show up in the wastewater 
collection system.  Over Inuvik’s operating year, the proportion of the water consumed in 
outdoor uses, which does not return through the collection system, is quite small. 

In summary, the volume collected cannot exceed the volume supplied; and potential 
losses of water range from quite minor in summer to very small indeed in winter.  
Accordingly the accuracy of the approach adopted is considered to be fully adequate:  in 
fact better than what might be achieved by direct measurement; because water meters 
have inherent design advantages relative to wastewater flow measurement devices. 

2.4.3 Volume of Effluent Discharged 

Wastewater flows out of the lagoon system are not measured directly.  In 1992 an attempt 
to monitor the rate of discharge from the lagoon using graduated V-notch weirs was 
abandoned when the weirs repeatedly became blocked with ice, threatening the overall 
operation of the wastewater treatment and disposal facility. 

A creek which at one time discharged into the lagoon system's secondary cell, near the 
cell's north end, has been deflected around of the lagoon system by an earth berm.  
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However, the lagoon system still remains open along its inland side of inflow of some 
surface water, during the warm weather season.  The total volume of effluent discharged 
from the lagoon system over an operating year therefore is the total volume of Inuvik's 
wastewater collected, plus any surface water that enters the lagoons directly.  

2.4.4 Sewage Treatment Facilities and Operation 

The lagoon system is shown in Figures 2.3 and 2.4.  It is operated on a continuous 
discharge basis.  Operations procedures aim at maintaining a constant level in all cells 
throughout the year, except as may be needed to perform summer maintenance work on 
structures and dikes. 

If the system is operated at normal high water level throughout the winter, then with 
maximum anticipated ice formation in all cells, and maximum anticipated sludge 
accumulation in the primary cells, the two primary cells currently (2004) provide a 
minimum of about 11 days retention, and the large secondary cell about 37 days 
retention.  The comparable figures for summer operation, when there is no loss of volume 
to ice, are 22 days and 144 days respectively.  Current retention times are about one third 
longer than they were ten years ago, due to changes in water use brought about by 
metering; but of course the concentration of wastewater materials in the raw influent has 
also increased. 

2.4.5 Effluent Quality 

Under the Surveillance Network Program (SNP) attached to Inuvik’s water licence, 
samples of effluent are taken monthly.  Samples are analyzed for five-day biochemical 
oxygen demand (BOD5), suspended solids (SS), fecal coliforms (FC), ammonia (NH3), 
and pH. 

Background information on the lagoon’s performance is also found in various scientific 
studies: Dawson (1960), Jacobsen (1972), Miyamoto (1972), and Magditsch (1984).  
AESL's 1980 predesign study of wastewater treatment options, which led to construction 
of the two primary cells in 1982, made use of Jacobsen's and Miyamoto's work.  When 
Magditsch’s study was done the then-new primary cells were in operation. 
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Figures 2.5, 2.6 and 2.7 show typical effluent quality and variance throughout the year. 

2.4.6 East Channel 

East Channel is the easternmost branch of the Mackenzie River, as it passes through its 
Delta.  At Inuvik, East Channel is about 210 m wide.  At winter low water levels, its 
maximum depth is roughly 3.5 m. 

Freeze-up usually occurs in October.  The spring flood peak and break-up occur in the 
second half of May.  The highest floods have peaked nearly 7 m above wintertime low 
water levels.  After the flood crest passes, the flow rate trends generally downward 
throughout the open water season and through much of the winter; normally reaching the 
year's minimum values some time between January and March.  Illustrative monthly 
average flow data from years 1973 to 1990 inclusive are presented in Table 2.1. 

TABLE 2.1 

SUMMARY FLOW DATA, EAST CHANNEL 

 Month(s) Monthly Averages  

  Average, 
all years 

Least avg.,
with year 

2nd Least, 
with year 

 

  m3/s m3/s (yr) m3/s (yr)  

 July 1b 300 169 (1980) --  

 September1b 163 124 (1981) --  

 November1a 46 19 (1981) 25 (1980)  

 January1a 24 2.6 (1980) 12 (1981)  

 April1a 14 0.5 (1980) 4.8 (1984)  

Notes: 

1. (a) Period 1973 – 2002.  (b) Period 1973 – 1990. 

2. Recorded flows fell to exceptionally low levels during two periods in the winter of 1979-1980.  It 
appears that nearly all of East Channel’s usual flow was temporarily diverted to other channels.  
Average monthly flows for other months in the same winter are (in m3/s):  December, 21.3; 
February, 5.99; and March, 2.68.  Flow is recorded as having come to complete standstill January 4-
5, 1980 and April 23-25, 1980.  It can be speculated that the unusually low flows of this particular 
winter led to greater-than-usual ice depth which in turn resulted in even less flow. 
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 A similar but less extreme low flow event occurred in the winter of 1983-84, when the average for 
the months of January, February and March, 1984, were 5.02, 4.42 and 4.79 m3/s respectively. 

The quality of East Channel's water is good in winter, relative to Canadian Drinking 
Water Guidelines.  In summer, all of the Lower Mackenzie system is extremely turbid. 

2.5 SOLID WASTE MANAGEMENT 

2.5.1 Overview 

Inuvik provides solid waste collection service throughout the developed townsite, by 
means of a contract with a private contractor. 

Inuvik operates a solid waste landfill located at the foot of Mount Baldy.  The location of 
the Mount Baldy landfill site is shown in Figure 2.2.  Its layout is shown in Figure 2.8. 

Up to the mid-1990’s Inuvik also operated a landfill site for special dry inert wastes, such 
as asbestos; referred to as the Shale Pit site.  Its location is shown in Figure 2.2.  The 
Shale Pit site was covered and closed about 1995.  Inuvik does not intend to re-open it. 

2.5.2 Quantities of Solid Waste 

In 1996 it was estimated that the total amount of solid waste collected annually in Inuvik, 
including ordinary amounts of non-domestic items such as construction debris, was at 
that time in the order of 2750 tonnes (Reid Crowther, 1996).  Inuvik’s population is 
believed to have grown only modestly during the past ten years, so this estimate is 
thought still to be a reasonable indication of the general range of annual tonnage. 

A statistic more useful for site planning, established by comparing surveys of the Mount 
Baldy site done years apart, is that Inuvik appears to be filling up the landfill area 
(approximately three lifts deep) at a rate a bit less than 0.5 ha/year. 
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3.0 OUTLOOK, 2006 - 2016 

3.1 INTRODUCTION 

Inuvik requests renewal of its Water Licence for a ten year period.  If that request is 
granted, the new Licence would run from July 1, 2006 to June 30, 2016. 

Changes of significance now foreseen, as either certain or probable during the proposed 
run of the new licence, are described below. 

3.2 GROWTH FORECASTS 

3.2.1 Population 

NWT Bureau of Statistics’ data indicate that Inuvik’s population grew during the period 
1996 – 2004 at the modest average rate of 0.44 percent per year.  Projecting this rate to 
2006 yields a total growth over the current licence period of less than 5 percent.   

In the most recent few years growth has accelerated somewhat.  Nevertheless, it can be 
seen that total recorded growth from 1996 to 2006 will still be 5 percent, more or less.1 

Inuvik’s growth prospects for the next few years hinge on the proposed Mackenzie Gas 
Pipeline (“MGP”) project.  If the MGP proceeds, Inuvik will experience a three or four 
year boom, and the legacy of a modest increase in resident population.  If the MGP is 
shelved, medium term growth is likely to remain at the low average level of the most 
recent decade.   

The amount of real, long-term growth that Inuvik might experience if the MGP is built, 
due to operations and maintenance work on new installations and due to the continued 

                                                 

1
 Inuvik’s population fell during the 1980’s, from its peak level reached in the late 1970’s, due to closure of the military establishment 

as well as to suspension of resource exploration and development activity.  It is not clear whether the Town’s 2006 population will 
have passed, or still be below, the late-1970’s level which (probably including semi-permanent transients) may have peaked at around 
4100.  (Community Data, Government of the NWT, 1974.  From Associated Engineering, 1978.) 
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resource exploration that the system would stimulate, is unclear but is thought to be in the 
range of a few hundred people.  That is, it is thought that the Town’s “permanent” growth 
due to the MGP might be in the range of 10 to 15 percent.   

The amount of transient, short-term growth that Inuvik might experience during the MGP 
construction phase is also unclear.  Construction workers would be housed in camps 
located 20 or 30 km from Inuvik so would not add to Inuvik’s population directly; but 
obviously would increase demands on a wide range of services located in the Town.  
Construction in the Inuvik area would be done in three successive winters, during which 
the combined camp populations would peak at 1600.  Summertime activity would be 
limited to barging of materials and prefabricated elements.  Shoulder seasons would see 
little activity of any sort.   

3.2.2 Water Demands and Sewage Generation 

Inuvik has no industries that use significant amounts of water.  The great majority of the 
metered demand by the Town’s customers represents personal use by residents and 
transients, at home (or transient accommodation) and at work. 

The sharp reduction in Inuvik’s average per-capita water consumption rate in the early 
1990’s due to installation of water meters has been noted earlier.  Further adjustment in 
the per capita use rate is not expected, apart from a small and gradual reduction as older 
plumbing fixtures and household appliances are overtaken by water-saving ones. 

As indicated earlier, Inuvik’s water demand was at a minimum of about 450 ML/yr in the 
late 1990’s.  Recently demand has been rising at 2 to 3 percent per year, and is projected 
to be at about 605 ML/yr in 2006.   

The recent rate of increase in water demand is well above the recent rate of increase in 
recorded population.  This suggests that there has been a significant increase in Inuvik’s 
transient, non-recorded population living in hotels, apartments and in-town camps; which 
obviously is true, given the amount of construction of such accommodations that has 
happened in the last few years.  If the MGP project does not go ahead, then certainly 
much of the non-recorded population will evaporate from Inuvik, as has happened twice 
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before in Inuvik’s short history.  If the project proceeds, then some of the “transient” 
numbers will be converted to “permanent” residents, and probably some will disappear as 
the construction phase winds down. 

The projected 2006 water demand of 605 ML/yr is nearly 35 percent above the late-
1990’s minimum of 450 ML/yr, but is still nearly 30 percent below the mid-1980’s peak 
of about 850 ML/yr.   

Given the uncertainty surrounding the MGP project, and the uncertainty about the short 
and long term effects the project could have on Inuvik, there obviously is a wide range of 
uncertainty in projections of Inuvik’s water demands.  For this study it is assumed that 
the MGP project will proceed and that Inuvik’s water demand will peak again, at some 
point during the term of the requested ten-year water licence, at 25 percent over the 
projected 2006 level of 605 ML/yr, before falling somewhat as the expected construction 
boom passes.  Accordingly, the design peak adopted here is 755 ML/yr.   

For reasons indicated earlier, Inuvik’s sewage generation is expected to remain 
essentially equal to Inuvik’s water demand. 

According to current MGP project planning, nearby camps would obtain water from 
Inuvik, using trucks, and would treat and dispose of camp wastewater at camp site and 
not return wastewater or sludge to the Town.  Water demand by camps during peak 
wintertime occupancy has been estimated to be 364 m3/d, an amount within the capacity 
of Town water supply and treatment facilities to provide. 

3.2.3 Solid Waste 

Like water demand, generation of solid waste is more or less a function of population.  
As in the case of water demand, it is assumed here that annual generation of solid waste 
will peak 25 percent above the 2006 level some time during the run of the requested 
water licence, and then will fall somewhat as the expected construction boom passes. 

According to current MGP project planning, nearby camps would incinerate their solid 
waste and would dispose of ash at Inuvik’s solid waste facility.  Under this arrangement 
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the amount of material to be received from camps would be relatively small, and not 
significant to planning, operation or the useful lifespan of the solid waste facility. 

3.3 OWNERSHIP, MANAGEMENT AND OPERATION 

3.3.1 Ownership and Management 

Inuvik manages its water, sewage and solid waste facilities.  The Town’s position with 
respect to ownership of the water and sewage systems remains as set out in Section 2.2.1. 

3.3.2 Operation and Maintenance 

Inuvik operates and maintains its water, sewage and solid waste facilities, and expects to 
continue to do so. 

3.4 WATER SUPPLY 

3.4.1 Facilities 

No significant changes in water supply facilities or arrangements during the proposed 
licence period are planned at this time.   

The Lake B supply system is being maintained in operating condition.  Foreseen growth 
in water demand, described above, will not threaten the viability of the Lake B and 
Hidden Lake supply system.  Inuvik intends to explore options for improving the 
standard of treatment during both summer and winter operating regimes, but no action 
beyond study is planned for the moment.  Currently it is not clear whether it would be 
most cost effective to improve both the summer and winter supply-treatment systems, or 
to re-develop just one of those for year-round service.  Inuvik understands that approval 
would be required before setting out on any particular course of change. 
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3.4.2 Use of Sources 

As indicated above, Inuvik has no immediate plans to alter its water supply 
arrangements; accordingly, use of water sources source is expected to continue along 
historical patterns.  Annual volumes that might be drawn from each source during the 
proposed licence term probably will remain within the ranges indicated below: 

• East Channel, typically 60 to 65% of total; up to 75% of total: 570 ML 

• Lake B, typically 35 to 40% of total; up to 55% of total:  415 ML 

3.5 SEWAGE TREATMENT AND DISPOSAL 

3.5.1 Facilities 

As indicated earlier, field studies of East Channel have found nothing that would indicate 
need for change in Inuvik’s facilities or arrangements for treatment and disposal of 
wastewater; and no changes are contemplated. 

3.5.2 Operation of Facilities 

The lagoon system operates on a continuous discharge basis, at constant level throughout 
the year (apart from any temporary summertime drawdowns made for maintenance 
purposes).  No changes in operating methods and regimes are currently planned. 

It is noted that continuous discharge during winter is a practical necessity.  The volume 
of wastewater produced by Inuvik in winter is far in excess of the total storage capacity 
of the entire lagoon system.  Discharge at some time, or some times, during the winter is 
not avoidable.  Further, continuous flow needs to be maintained during the winter season 
to keep the outlet structure and the effluent channel from becoming blocked with ice. 
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3.5.3 Effluent Quality 

The growth in Inuvik’s population that the MGP is expected to induce during the next ten 
years, assuming that the MGP proceeds, is expected to increase hydraulic and organic 
loading on the lagoon by 25 percent (above the level expected in 2006). 

The retention times reported earlier will be reduced correspondingly.  In winter, the 
primary cells will provide a minimum retention time of about 8 days, and the secondary 
cell 29 days.  The comparable figures for summer operation are 17 days and 111 days. 

It is expected that the small reduction in retention time, and the small increase in loading, 
would have little or no effect on effluent quality in summer and at most small effect in 
winter.  In general, effluent quality would be expected to remain close to the values 
reported earlier, in Figures 2.5, 2.6 and 2.7. 

3.5.4 Effects in East Channel 

As mentioned earlier, the effects that effluent from Inuvik’s lagoon system has on East 
Channel have been the subject of two assessment studies, the first done in 1993 and 1994 
(Reid Crowther, 1994) and the second done in 1977 (Canada DIAND, 1998).   

The Reid Crowther study involved collection and analysis of water samples from East 
Channel at three times during the year, those times chosen to represent typical seasonal 
conditions: 1) soon after break-up; 2) in late autumn; and 3) in late winter.  In each case 
samples were taken at various depths across river cross sections 0, 0.5, 1.0, and 2.2 km 
downstream of the discharge point (with control samples being taken in the river 
upstream of the discharge point and in the lagoon outlet).  Samples were analyzed for 
three wastewater microbiological indicator organisms, for ammonia, and for a broad 
range of metals, according to the (then) current edition of Standard Methods.2  

                                                 

2
 Standard Methods for the Examination of Water and Wastewater: APHA-AWWA-WPCF. 
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The principal findings of the Reid Crowther study were: 

• The lagoon discharge presents a low level of risk to public health.  In summer, it 
provides a relatively good standard of disinfection, coupled with rapid mixing and 
high dilution of the effluent plume in East Channel.  In winter there is little 
disinfection but still fairly rapid mixing and dilution; and at that time of year no 
significant exposure to the public to the effluent plume provided that any water 
consumers downstream observe normal water disinfection procedures which are 
necessary in any case.   

• The ammonia carried in the discharge plume from the lagoon system is very 
unlikely to be of any practical significance to East Channel’s waters, or to East 
Channel’s fish or other aquatic life. 

• Metals carried in the effluent are not distinguishable or at most barely 
distinguishable from background (river and other water source) values and are of 
no practical significance to public health or the environment. 

• The lagoon effluent is free of floatables, visible solids (other than algae), and oil 
and grease.  Its suspended solids concentration is usually much less than East 
Channel’s.  There is no observable odour below the discharge point.  In sum, the 
lagoon discharge plume has no observable aesthetic effect on East Channel. 

The DIAND study involved collection and analysis of water samples from East Channel 
under mid-winter (January) and late-winter (March) conditions.  In both cases samples 
were taken from just below ice level at river centre and near both banks at transects 
located 0.5, 1, 2, 4, 8, 12, 16, 20, 24 and 27 km downstream of the discharge point (with 
control samples being taken above the lagoon, at the Town’s winter water intake, and at 
the lagoon outlet).  Samples were analyzed for microbiological indicator organisms, 
inorganic and organic chemistry, and physical properties.  Dissolved oxygen was 
measured in the field. 

In addition, DIAND collected benthic samples at 13 stations including one control station 
upstream of the discharge point, and collected fish for physical examination. 
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Like the Reid Crowther study, the DIAND study did not turn up any cause for concern.  
In general, observable effects of Inuvik’s wastewater plume on East Channel were found 
to be small, and very small indeed outside a mixing zone along the east bank that extends 
0.5 to 1 km downstream of the discharge point. 

In summary, Inuvik’s lagoon effluent has been found in two reasonably thorough studies 
to have no effects in East Channel significant to public health, the environment, or 
aesthetics.  Any likely increases in population and effluent flow over the requested term 
of a new water licence will not alter those conclusions. 

3.6 SOLID WASTE MANAGEMENT 

3.6.1 Facilities and Operation 

Inuvik intends to continue to develop and use its Mount Baldy landfill site, and to 
continue to make such improvements in its operation and aesthetics as are found practical 
through trial and experience.  Operation and maintenance programs are in line with the 
current Operations and Maintenance Manual.  The Manual will continue to be updated to 
reflect evolving practice. 

3.6.2 Use of Site 

As indicated earlier, it appears that Inuvik is filling up the Mount Baldy landfill area at 
the rate of about 0.5 ha/yr; with approximately three lifts fill thickness.   

Based on the population forecasts described earlier, use of site may accelerate to 0.6 
ha/yr or slightly more, during the run of the requested ten year water licence.  

At this rate of use, the Mount Baldy site has enough capacity to continue to serve Inuvik 
for two to three more decades, and longer if the number of lifts is increased. 
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4.0 WATER LICENCE 

4.1 INTRODUCTION 

This section presents Inuvik's existing (1996 – 2006) Water Licence; with commentary 
and requests or suggestions for change as seems appropriate.  This section also discusses 
the Inspector’s findings with regard to Inuvik’s compliance with the terms of the Water 
Licence, as set out in the Inspector’s most recent inspection report. 

The text of the Licence appears in italics in order to distinguish between it and text which 
has been added (commentary, suggestions, proposals). 

4.2 WATER LICENCE N3L4-0036 

NORTHWEST TERRITORIES WATER BOARD 

Pursuant to the Northwest Territories Water Act and Regulations the Northwest 
Territories Water Board, hereinafter referred to as the Board, hereby grants to 

Town of Inuvik 

of P.O. Box 1160, Inuvik, Northwest Territories X0E 0T0 

hereinafter called the Licensee, the right to alter, divert or otherwise use water subject to 
the restrictions and conditions contained in the Northwest Territories Water Act and 
Regulations made thereunder and subject to and in accordance with the conditions 
specified in this Licence. 

Licence Number  N3L4-0036  

Licence Type   "A" (Renewal)  

Water Management Area  Northwest Territories 03  

Location   Inuvik, Northwest Territories  

Purpose   Water Use and Waste Disposal  

Description   For Municipal Undertakings  

Quantity of Water Not to be Exceeded  1,000,000 Cubic Meters Per Year  

Rate of Use of Water Not to be Exceeded  Not Applicable  
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Effective Date of Licence  July 1, 1996  

Expiry Date of Licence  June 30, 2006  

Comment:  The Town of Inuvik requests a licence expiry date of June 30, 2006. 

This Licence issued and recorded at Yellowknife includes and is subject to the annexed 
conditions. 

      NORTHWEST TERRITORIES WATER BOARD 

      (signatures) 

PART A: SCOPE AND DEFINITIONS 

1. Scope 

a) This Licence allows for the use of water and disposal of waste for 
municipal purposes at the Town of Inuvik, Northwest Territories (Latitude 
68° 22’ N. and Longitude 133° 43’ W.); 

b) This Licence is issued subject to the conditions contained herein with 
respect to the taking of water and the depositing of waste of any type in 
any waters or in any place under any conditions where such waste or any 
other waste that results from the deposit of such waste may enter any 
waters.  Whenever new Regulations are made or existing Regulations are 
amended by the Governor in Council under the Northwest Territories 
Waters Act, or other statutes imposing more stringent conditions relating 
to the quantity or type of waste that may be so deposited or under which 
any such waste may be so deposited this Licence shall be deemed, upon 
promulgation of such Regulations, to be automatically amended to 
conform with such Regulations; and 

c) Compliance with the terms and conditions of this Licence does not absolve 
the Licensee from responsibility for compliance with the requirements of 
all applicable Federal, Territorial and Municipal legislation. 

2. Definitions 

In this Licence:  N3L4-0036 

"Act" means the Northwest Territories Water Act; 

"Analyst" means an Analyst designated by the Minister under Section 35(1) of the 
Northwest Territories Water Act; 

"Board" means the Northwest Territories Water Board established under Section 10 of 
the Northwest Territories Water Act; 

"Inspector" means an Inspector designated by the Minister under Section 35(1) of the 
Northwest Territories Water Act; 
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"Licensee" means the holder of this Licence; 

“Minister” means the Minister of Indian Affairs and Northern Development; 

"Regulations" means Regulations proclaimed pursuant to Section 33 of the Northwest 
Territories Water Act; 

“Waste” means waste as defined by Section 2 of the Northwest Territories Water Act; 

"Average Concentration" means the average of any four consecutive analytical results, 
or if less than four analytical results, the average of the analytical results collected, and 
as submitted to the Board in accordance with the sampling and analysis requirements 
specified in the "Surveillance Network Program"; 

"Average Concentration for Faecal Coliform" means the running geometric mean of any 
four consecutive analytical results submitted to the Board in accordance with the 
sampling and analysis requirements specified in the "Surveillance Network Program"; 

“Batch Decant” means the intentional release of effluent from the Sewage Disposal 
Facilities, at a release rate exceeding that of normal discharge, for the purpose of 
lowering the liquid level within the sewage lagoon; 

“Commercial Waste Water” means water and associated waste generated by the 
operation of a commercial enterprise, but does not included toilet wastes or greywater; 

“Freeboard” means the vertical distance between the water line and crest on a dam or 
dyke’s upstream slope; 

“Geotechnical Engineer” means a civil or geotechnical engineer familiar with and 
experienced in geotechnical practices in arctic conditions, registered or licenced to 
practice in the Northwest Territories; 

"Greywater" means all liquid wastes from showers, baths, sinks, kitchens and domestic 
washing facilities, but does not include toilet wastes; 

“Modification” means an alteration to a physical work that introduces a new structure 
or eliminates an existing structure and does not alter the purpose or function of the work, 
but does not include an expansion; 

"Pumpout Sewage" means all toilet wastes and/or greywater collected by means of a 
vacuum truck for disposal at an approved facility; 

"Sewage" means all toilet wastes and greywater; 

"Sewage Disposal Facilities" comprises the area and engineered structures designed to 
contain sewage as identified in Drawing Number  E75D-20-101, 102, 103, 104, 105 and 
106, titled “Government of the Northwest Territories - Inuvik, N.W.T. - Sewage 
Treatment Facility", dated October 1982; 

"Solid Waste Disposal Facilities" comprises the area and associated structures designed 
to contain solid wastes as described in Figure Number 3, titled “Community Landfill – 
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1994 Layout” contained in the “Operation and Maintenance Manual Solid Waste 
Disposal Facilities Inuvik, N.W.T.”, dated December, 1994; 

Comment:  it is suggested that the reference to drawings be changed, to “drawings 
forming part of or appended to the Operation and Maintenance Manual, Solid Waste 
Disposal Facilities, Inuvik, N.W.T. (most recent edition)”. 

"Toilet Wastes" means all human excreta and associated products, but does not include 
greywater; 

"Waste Disposal Facilities" means all facilities designated for the disposal of waste, and 
includes the Sewage Disposal Facilities, Solid Waste Disposal Facilities, and Bagged 
Toilet Waste Disposal Facilities; 

Comment:  it is suggested that the reference to bagged toilet waste be deleted. 

"Water Supply Facilities" comprises the area and associated intake infrastructure as 
identified in Drawing Numbers:  E67C-20-101, 102, 103, 104, and 105; E67C-25-301, 
302, 303, 304, 305, 306, 307, and 308; E67C-30-201, 202, 203, 204, 205, 206, 207, 208, 
209, and 210; and E67C-40-401, 402, 403, 404, 405, 406, 407, 408, 409, and 410 of 
plans titled "Town of Inuvik - Water Supply Facilities", dated March 1980. 

Comment:  Inuvik concurs with Part A except as noted. 

PART B: GENERAL CONDITIONS 

1. The Licensee shall file an Annual Report with the Board not later than March 
31st of the year following the calendar year reported which shall contain the 
following information: 

a) the monthly and annual quantities in cubic meters of fresh water obtained 
from all sources; 

b) the monthly and annual quantities of Sewage solids removed from the 
Sewage Disposal Facilities for disposal; 

c) a summary of modifications and/or major maintenance work carried out 
on the Water Supply and Waste Disposal Facilities, including all 
associated structures; 

d) tabular summaries of all data generated under the "Surveillance Network 
Program"; 

e) a summary of any abandonment or restoration work completed during the 
year and an outline of any work anticipated for the next year; 

f) a summary of any studies requested by the Board that relate to Waste 
disposal, water use or reclamation, and a brief description of any future 
studies planned; 
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g) a list of unauthorized discharges; 

h) a brief description of the annual review of the approved Operation and 
Maintenance Plans and any updates or revisions to those plans; 

i) a report of the inspection required under Part D, Item 10 of this licence; 
and 

j) any other details on water use or waste disposal requested by the Board 
by November 1st of the year being reported. 

2. The Licensee shall comply with the "Surveillance Network Program" annexed to 
this Licence, and any amendment to the said "Surveillance Network Program" as 
may be made from time to time, pursuant to the conditions of this Licence. 

3. The "Surveillance Network Program" and compliance dates specified in the 
Licence may be modified at the discretion of the Board. 

4. Meters, devices or other such methods used for measuring the volumes of water 
used shall be installed and operated and maintained by the Licensee to the 
satisfaction of the Inspector. 

5.  The Licensee shall, within sixty (60) days of the issuance of this Licence, post the 
necessary signs to identify the stations of the "Surveillance Network Program".  
All postings shall be located and maintained to the satisfaction of the Inspector. 

6. The Licensee shall, within sixty (60) days of the issuance of this Licence, post 
signs in the appropriate areas to inform the public of Water Supply and Waste 
Disposal Facilities.  All postings shall be located and maintained to the 
satisfaction of the Inspector. 

7. The Licensee shall immediately report to the 24 Hour Spill Report Line (403-920-
8130) any spills of Waste, which are reported to or observed by the Licensee, 
within the municipal boundaries or in the areas of the water supply or waste 
disposal facilities. 

8. The Licensee shall ensure a copy of this Licence is maintained at the municipal 
office at all times. 

Comment:  Inuvik concurs with Part B as written. 

PART C: CONDITIONS APPLYING TO WATER USE 

1. The Licensee shall obtain all fresh water from Hidden Lake, Lake B and from the 
Mackenzie River using the Water Supply Facilities or as otherwise approved by 
the Board. 

2. The annual quantity of water used for all purposes shall not exceed 1,000,000 
cubic meters. 



 4.6 49195\P28\03\SEC3 

3. The water intake hose used on the water pumps shall be equipped with a screen 
with a mesh size sufficient to ensure no entrainment of fish. 

Comment:  Inuvik concurs with Part C as written. 

PART D: CONDITIONS APPLYING TO WASTE DISPOSAL 

1. The Licensee shall direct all piped and pumpout sewage to the Sewage Disposal 
Facilities or as otherwise approved by the Board. 

2. All sewage effluent discharged from the Sewage Disposal Facilities at 
"Surveillance Network Program" Station Number 0036-3 shall meet the following 
effluent quality standards: 

 Parameters Maximum Average Concentration 

 Fecal Coliform 1x106 CFU/dL 

 BOD5 100 mg/L 

 Suspended Solids 70 mg/L 
 
 The waste discharged shall have a pH between 6 and 9, and no visible sheen of 

oil and grease.   

Comment: Inuvik requests that the BOD5 limit be increased to 150 mg/L.  Rationale is 
presented in Section 5. 

3. A freeboard limit of 1.0 metre shall be maintained at all times or as recommended 
by a qualified geotechnical engineer and as approved by the Board. 

4. The Licensee shall advise an Inspector at least ten (10) days prior to initiating a 
Batch Decant from the Sewage lagoon. 

5. The Sewage lagoon shall be maintained and operated in such a manner as to 
prevent structural failure. 

6. The Licensee shall maintain the Sewage Disposal Facilities to the satisfaction of 
an Inspector. 

7. The Licensee shall, by June 30, 2003, submit, to the Board for approval, terms of 
reference for an assessment of the Sewage Disposal Facilities.  The assessment 
shall address the status of the facilities and the future sewage treatment needs of 
the Town of Inuvik.  Comment: Terms of Reference document was 
submitted 18 June 2003. 

8. The Licensee shall, by June 30, 2004, submit a report of assessment of the 
Sewage Disposal Facilities.  The assessment shall be conducted in accordance 
with the approved terms of reference described in Part D, Item 7. 
 Comment: the report was submitted 14 June 2004.  The report concluded 
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that Inuvik’s lagoon system provides suitable protection of public health and the 
environment, and that its capacity is sufficient to serve Inuvik at any population 
level now to be seen as likely during requested ten-year renewal.  

9. The Licensee shall dispose of all Solid Wastes at the Solid Waste Disposal 
Facilities or as otherwise approved by the Board. 

10. The dams, dykes and other engineered earth structures designed to contain waste 
within the Sewage Disposal Facilities shall be inspected annually by a 
geotechnical engineer to determine the stability of the structures. 

Comment:  During the run of the 1996 – 2006 Licence the lagoon dikes and 
berms have been inspected at least annually by a civil engineer experienced in 
northern conditions, as provided for under Part A, 2, Definitions. 

Comment:  Inuvik concurs with Part D except as noted. 

PART E: CONDITIONS APPLYING TO MODIFICATIONS 

1. The Licensee may, without written consent from the Board, carry out 
modifications to the Water Supply and Waste Disposal Facilities provided that 
such Modifications are consistent with the terms of this Licence and the following 
requirements are met: 

a) the Licensee has notified the Board in writing of such proposed 
modifications at least sixty (60) days prior to beginning the modification; 

b) such modifications do not place the Licensee in contravention of either the 
Licence or the Act; 

c) the Board has not, during the sixty (60) days following the notification of 
the proposed modification, informed the Licensee that review of the 
proposal will require more than sixty (60) days; and 

d) the Board has not rejected the proposed modification. 

2. Modifications for which all of the conditions referred to in Part E, Item 1, have 
not been met, can be carried out only with written approval from the Board. 

3. The Licensee shall provide to the Board as-built plans and drawings of the 
modifications referred to in Part E, Item 1 within ninety (90) days of completion 
of the Modifications. 

Comment:  Inuvik concurs with Part E as written. 
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PART F: CONDITIONS APPLYING TO ABANDONMENT AND RESTORATION 

1. The Licensee shall submit, to the Board for approval, an Abandonment and 
Restoration Plan at least six (6) months prior to abandoning any Waste Disposal 
Facilities.  This Plan shall include, but not be limited to: 

a) contaminated site remediation; 

b) leachate prevention; 

c) an implementation schedule; 

d) maps delineating all disturbed areas, borrow material locations, and site 
facilities; 

e) consideration of altered drainage patterns; 

f) type and source of cover materials;  

g) future area use; and 

h) hazardous wastes. 

2. The Licensee shall implement the Plan specified in Part F, Item 1 as and when 
approved by the Board. 

Comment:  Inuvik concurs with Part F as written. 

PART G: CONDITIONS APPLYING TO CONSTRUCTION 

1. Prior to construction of any dams, dykes or structures intended to contain, 
withhold, divert or retain water or wastes, the Licensee shall submit to the Board 
for approval design drawings stamped by a qualified engineer registered in the 
Northwest Territories. 

2. Construction of designed structures shall be carried out as approved by the 
Board. 

3. The Licensee shall provide to the Board as-built plans and drawings of the 
construction referred to in Part G, Item 1 within ninety (90) days of completion of 
the construction. 

Comment:  Inuvik concurs with Part G as written. 

PART H: CONDITIONS APPLYING TO OPERATION AND MAINTENANCE 

1. The Licensee shall operate and maintain the Waste Disposal Facilities in 
accordance with the approved Operation and Maintenance Plans. 
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2. The Licensee shall review, and amend as needed, the approved Operations and 
Maintenance Plans on an annual basis and shall advise the Board of the results 
of this annual review in accordance with Part B, Item 1 of this Licence. 

3. The Licensee shall submit to the Board for approval, plans for the Operation and 
Maintenance of any new Waste Disposal Facilities prior to commissioning such 
facilities.  The plans shall include but not be limited to the following: 

a) frequency of inspection of dams, dykes and drainage courses; 

b) removal of floating materials from the Sewage Disposal Facilities; 

c) controlling effluent discharge quality; 

d) runoff and drainage control within and around the facilities, and 
restoration of erosion; 

e) treatment of contaminated drainage; 

f) prevention of windblown debris; 

g) managing hazardous waste; 

h) segregation of domestic, metal and recyclable waste materials; 

i) method and frequency of maintenance, including burning where 
permitted; and 

j) alternatives designed to reduce burning. 

4. The Licensee shall implement the plan specified in Part H, Item 3 as and when 
approved by the Board. 

Comment: Inuvik complies with Clause 1 and concurs with Clauses 2, 3 and 4 as 
written. 

      NORTHWEST TERRITORIES WATER BOARD 

      (signature) 
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NORTHWEST TERRITORIES WATER BOARD 

 LICENSEE:   TOWN OF INUVIK 

 LICENCE NUMBER:   N3L4-0036 

 EFFECTIVE DATE OF  
 LICENCE RENEWAL:   JULY 1, 1996 

 EFFECTIVE DATE OF  
 SURVEILLANCE NETWORK PROGRAM: JULY 1, 2006 

SURVEILLANCE NETWORK PROGRAM 

A. Location of Surveillance Stations 

Station Number Description 
0036-1 The Mackenzie River pumphouse. 
 
0036-2 The Hidden Lake pumphouse. 
 
0036-3 The decant structure at the Sewage Disposal 

Facilities. 
 
0036-4 Run-off below the Solid Waste Disposal 

Facilities at 68° 21'7"N 133° 41'1.3"W. 
 
0036-5 Run-off to two (2) tundra ponds located 

southwest of the Solid Waste Disposal 
Facilities. 

 
0036-6 Seepage near southwest corner of Sewage 

Disposal Facilities at 68°21'52.5"N and 
133°45'3.2"W. 

Comment:  Seepage at Station 0036-6 was monitored during the run of Inuvik’s 1993 – 
1996 Licence.  Chemical and microbiological characteristics were found not to differ in 
any significant way from those of runoff water sampled randomly about the townsite.  
The SNP requirement to sample at Station 0036-6 therefore was discontinued in 1996. 

Comment: Inuvik concurs with the locations of stations SNP 0036-1 through 0036-5. 

B. Sampling and Analysis Requirements 

1. Water at Station Number 0036-3 shall be sampled monthly and analyzed for the 
following parameters: 

BOD5 Fecal Coliform  
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pH Suspended Solids 
Ammonia Nitrogen 

Comment:  Inuvik concurs with sampling and analysis requirements at Station 0036-3.  
The data obtained are valuable in monitoring lagoon performance. 

2. Water at Station Number 0036-3 shall be sampled 10 days before beginning a 
Batch Decant, once at the beginning of the decant, once in the middle of the 
decant, and once at the end of the decant and analyzed for the following 
parameters: 

BOD5 Fecal Coliform  
pH Suspended Solids 
Ammonia Nitrogen 

Comment:  Inuvik concurs. 

3. Water at Station Number 0036-4 and 0036-5 shall be sampled monthly, during 
periods of flow, and the run-off analyzed for the following parameters: 

pH Suspended Solids 
BOD5 Sodium 
Total Phosphate Magnesium 
Sulphate Conductivity 
Potassium Calcium 
Total Phenols Total Chromium 
Total Lead Total Iron 
Total Nickel Total Copper 
Total Cadmium Total Zinc 
Total Mercury 

 
Comment: Runoff has been sampled at Stations 0036-4 and 0036-5 since 1993 with no 
cause for concern being found in any sample.  Inuvik respectfully requests the Board to 
consider whether sampling and testing at these stations (especially 0036-5) might be 
discontinued; or, at least, if certain, relatively expensive analyses might be discontinued. 

 
4. Water at Station Numbers 0036-3, 0036-4 and 0036-5 shall be inspected monthly, 

during periods of flow, for the presence of an oil sheen.  If an oil sheen is detected 
the water shall be sampled immediately and analyzed for the presence of Oil and 
Grease. 

Comment:  Inuvik concurs for Station 0036-4, even if sampling were discontinued.   

4. All sampling, sample preservation and analyses shall be conducted in accordance 
with methods prescribed in the current edition of "Standard Methods for the 
Examination of Water and Wastewater", or by such other methods approved by 
an Analyst. 

5. All analyses shall be performed in a laboratory approved by an Analyst. 
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Comment:  Inuvik concurs with Part B as written except as noted. 

C. Flow and Volume Measurement Requirements 

1. The monthly and annual quantities of water pumped from the "Surveillance 
Network Program" Station Numbers 0036-1 and 0036-2 for municipal purposes 
shall be measured and recorded in cubic meters. 

2. The monthly and annual quantities of Sewage solids removed from the Sewage 
Disposal Facility shall be measured and recorded. 

Comment:  Inuvik concurs with Part C as written. 

D. Reports 

1. The Licensee shall submit quarterly reports for January through March, April 
through June, July through September, and October through December.  These 
quarterly reports shall contain all of the information generated by Parts A, B and 
C of the "Surveillance Network Program" and shall be submitted to the Board 
within thirty (30) days of the end of the quarter being reported. 

Comment:  Inuvik concurs with Part C as written; and as well with the provision in the 
Water Licence that requires submission of an annual report. 

      NORTHWEST TERRITORIES WATER BOARD 

      (signatures) 

4.3 TOWN’S COMPLIANCE 

Inuvik shares the values and objectives of the Water Boards, and makes diligent and 
sustained efforts to comply with Water Licence conditions. 

Inuvik’s water supplies and its sewage and solid waste facilities are protected, operated 
and maintained according to the terms of the Water Licence and according to the public 
interest.  Public access is controlled as appropriate by fences and signage. 

Inuvik conducts monitoring and tests according to the requirements of the Surveillance 
Network Program (“SNP”).  Infrequently, a monitoring sample is inadvertently missed, 
usually as a result of some disruption of normal staff routine: medical leave or vacation.  
Dikes are inspected at least annually as required.  Inuvik files quarterly and annual 
reports covering SNP findings and other matters of interest to the Water Board as 
scheduled.  Inuvik maintains informal liaison with the Inspector and with public health 
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officials, in order to be aware of and to deal with any emerging concerns.  The Town also 
takes action on any concerns that do arise. 

4.4 INSPECTOR’S REPORT, JUNE, 2005 

4.4.1 Introduction 

A copy of the Inspector’s most recent inspection report (at time of writing), done June 
27, 2005, is included in Appendix C.  The inspection report addresses Water Supply, 
Waste Disposal, Fuel Storage, and the Surveillance Network Program.  The Inspector’s 
comments are discussed briefly below.  Comments, most of them represented by very 
brief summaries rather than full quotations, appear in italics. 

4.4.2 Inspector’s Comments: Water Supply 

No concerns at this time. 

4.4.3 Inspector’s Comments: Waste Disposal 

The Inspector noted five concerns; three related to sewage lagoons and two related to the 
solid waste site.  The brief discussion below follows the Inspector’s numbering. 

1. In winter lagoon effluent tends to exceed the licence limit of 100 mg/L for BOD5.  
Inuvik is requesting that the limit on BOD5 be raised to 150 mg/L.  Rationale 
supporting that request is discussed in Section 5 this report. 

2. Some of the interior dikes (primary cell dikes) have insufficient freeboard, due to 
accumulated settlement of the dikes.  Inuvik is moving toward rebuilding interior 
dikes in 2006.  Construction tender documents are in preparation. 

3. Many of the dikes need vegetation removal.  Inuvik cuts willows etc. from time to 
time and will address this.  At minimum, interior dikes will be cleared in 2006. 

4. Lead-acid batteries and paint are accumulating (and have been for some years).  
Long term storage is not a solution.  Inuvik agrees.  The Town is seeking means of 
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moving batteries south, at reasonable cost.  Paint usually is spread on polyethylene 
sheet to evaporate solvents (similar to landfarming of oil-contaminated soil); the 
sheets with dried residue are then put in the landfill.  The Town intends to continue 
its usual practice with paint, but in some years (such as 2005) there is insufficient 
good summer weather for drying and inventory is carried over. 

5. The storage areas for lead-acid batteries and paint are open to weather and to 
inflow of run-off, risking contaminated outflow.  Cover and containment are 
needed.  Inuvik understands this issue and will take steps to address the concern. 

4.4.3 Inspector’s Comments: Fuel Storage 

1. Tank was unlocked, the lock having been forcibly removed by persons unknown 
stealing fuel.  The lock has been replaced. 

4.4.4 Inspector’s Comments: Surveillance Network Program (SNP) 

1. March SNP 0036-3 sample was missed in 2004.  Samples for 0036-3 have 
sometimes been missed in earlier years.  In 2000 all twelve 0036-3 samples were 
collected, but in each succeeding year (up to 2005) one sample was missed some 
time during the year.  In addition, the August 2004 sample was broken in transit 
and not replaced.  Inuvik finds the 0036-3 sample results a useful measure of the 
lagoon’s performance and efficiency.  Town staff endeavor to collect a full suite of 
samples annually; but as indicated earlier in this report, samples occasionally are 
missed, usually due to some disruption of usual routine. 
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5.0 ANALYSIS OF BOD5 LIMIT 

5.1 INTRODUCTION 

As indicated earlier, the Town of Inuvik is requesting a water licence renewal for a ten 
year period, with a higher limit permitted for BOD5 concentration in effluent. 

Inuvik is a small community whose receiving water for treated effluent, East Channel, is 
a large river despite being a relatively minor branch of the Mackenzie’s delta system 
overall.  It is relevant, too, that East Channel receives no other effluent load that would 
be additive with Inuvik’s. 

This section presents an analysis of the effects of Inuvik’s effluent BOD on East Channel, 
intended to address the question of whether Inuvik’s request for a higher limit for BOD5 
is reasonable in the context of its site-specific circumstances. 

5.2 ENVIRONMENTAL SIGNIFICANCE OF BOD 

5.2.1 Dissolved Oxygen (DO) 

Aquatic life forms in lakes and rivers depend on oxygen dissolved in the water to respire 
(breathe) and live.  The dissolved oxygen (DO) concentration needs to be above some 
minimum level to keep the ecosystem healthy.  If DO becomes scarce, more complex life 
forms (fish, especially salmonids such as trout) are affected first and most. 

In summer the DO used up by respiration is replaced from two sources: photosynthesis 
by water plants, and transfer from the air across the air-water boundary.  As winter nears 
photosynthesis stops; and after freeze-up ice cover impedes transfer from the air.  At the 
same time, though, seasonal cooling of the water slows all biological activity, so the 
respiration demand for DO also falls to much lower levels. 
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5.2.2 Biochemical Oxygen Demand (BOD) 

Bacteria and other microbes are among the life forms that use DO.  “Biochemical oxygen 
demand” (or “BOD”) refers to the use of DO by microbes as they consume their food 
source, which is organic material dissolved in the water.  When the food source runs out, 
the microbial demand for DO stops.  Measurement of BOD therefore will indicate the 
concentration of dissolved organic material available to bacteria that is carried in a water 
sample; for instance, a sample of treated wastewater effluent. 

The standard measure of BOD is “BOD5”, which is the amount of dissolved oxygen (DO) 
used over a period of exactly five days under a standard set of laboratory conditions.  The 
test is run at 20°C, a warm temperature at which bacteria are quite active.  It typically 
measures about 70 to 80 percent of total (or “ultimate”) BOD present (BODult). 

5.2.3 Minimum Acceptable Concentration of DO 

The Canadian Council of Ministers of the Environment (CCME) establishes quality 
guidelines for Canadian waters, based on scientific research.  Included are guidelines for 
minimum concentrations of DO for aquatic life in freshwater environments. 

CCME’s minimums for DO for freshwater aquatic life range from 5.5 to 9.5 mg/L, 
depending on whether the water is “warm” or “cold”, and depending on the relative 
infancy of life forms present.  For cold water ecosystems the desired minimum is 9.5 
mg/L for early life stages, and 6.5 mg/L at other times.  The 6.5 mg/L minimum would 
apply in winter; as also noted by DIAND (1997).  For comparison, at 0°C the saturated 
concentration of DO in pure water is 14.6 mg/L. 

CCME guidelines also note that, “during winter, lack of re-aeration can cause significant 
depletion of DO under natural conditions . . . . where natural conditions alone create DO 
concentrations <110% of the guidelines, the minimum acceptable concentration is 90% 
of the natural concentration.” 
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5.3 WASTEWATER AND BOD 

5.3.1 BOD in Sewage 

The organic matter carried in sewage results in BOD.  As a general indication, a typical 
concentration value for BOD5 in urban raw sewage would be around 220 mg/L.  There is 
a considerable range of variation, however. 

One of the standard objectives of wastewater treatment is to reduce BOD to a level where 
the effluent BOD will not reduce DO in the receiving water below acceptable levels, 
outside of a permissible initial mixing zone.  The amount of BOD reduction needed to 
achieve that in a particular setting depends on various characteristics of the receiving 
water, such as its size relative to the effluent stream, whether it is moving or still, its 
background level of DO, the minimum DO concentration desired, cumulative effects of 
other effluent streams, and so on. 

5.3.2 BOD Reduction in Lagoons 

Lagoons, such as Inuvik’s, are very effective in reducing wastewater BOD in summer, 
when sunlight and warmth stimulate natural biological treatment processes, but much less 
so in winter, when treatment is reduced to settling of solids, more or less.  Currently, 
BOD5 levels in Inuvik’s lagoon effluent typically range from about 5 to 20 mg/L in 
summer, to 110 to 135 mg/L in the second half of winter. 

Mechanical plants, incidentally, are capable of producing a consistent quality of effluent 
throughout the year, if operated well.  Among their downsides are high cost to build and 
very high cost to operate; and difficulty of fulfilling necessary operator qualifications in 
smaller communities.  A mechanical plant that is not run and maintained well is likely to 
produce a very poor effluent and can become a great financial liability.  Lagoons are 
simple to run and reliable; and have maintenance needs (such as dike maintenance) that 
may be significant in cost but do not involve complex technology. 
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5.3.3 Water Board Guidelines for BOD in Treated Effluent 

In the drafting of the current, 1992 edition of Water Board Guidelines1, it was assumed 
that DO levels in receiving waters might drop to quite low levels in winter due to natural 
processes, as contemplated in CCME’s discussion quoted above.  Accordingly, the limit 
adopted for consumption of DO by the effluent stream in usual situations (both aquatic 
and marine) was “decrease not to exceed 10% of original level” (Guidelines Table 3.1, p. 
12); based on CCME guideline for aquatic waters that become DO-starved due to 
background processes.  This limit is the basis for Guidelines Table 4.1, which sets 
effluent limits for BOD5 (and other parameters) according to the ratio of the effluent’s 
dilution in the receiving water.  Guidelines Table 4.1 itself adds another layer of 
conservatism as each of its limits (each tabulated column) applies across a full order of 
magnitude of dilution ratios, having been set for the lowest dilution in that range. 

5.4 INUVIK’S LAGOON EFFLUENT IN WINTER: BOD5 LOAD 

5.4.1 Adopted Definition of “Winter” 

For the current discussion, winter is considered to run from November 1 to the time about 
mid-May when measurement of flows in East Channel is suspended due to spring flood.  
This definition closely approximates the season of ice cover. 

5.4.2 BOD Load on Receiving Water 

The total BOD load on the receiving water is the product of design effluent flow rate and 
design BODult concentration.   

A conservative estimate has been made of the anticipated maximum BODult load on East 
Channel due to Inuvik’s lagoon effluent, during the run of the requested ten-year water 
licence.  The procedure used is as follows: 

                                                 

1 Guidelines for the Discharge of Treated Municipal Wastewater in the Northwest Territories.  Personal 
recollection: co-editor, with Dr. D. W. Smith, P.Eng. 
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1. A conservative forecast of average daily lagoon effluent discharge was developed, 
for each month of the future design year: 

 (a) Inuvik’s average daily water demand for each month of the most recent three 
years was averaged.   

(b) The average was increased by 50% to arrive at a conservative set of monthly 
average daily demands (rounded to the nearest 100 m3/d). 

2. A conservative forecast of lagoon effluent BOD5 was developed, for each month of 
the future design year: 

(a) Monthly measurements of BOD5 concentration in lagoon effluent were 
tabulated for all winter months for the period 1996 – 2005.  The average and 
maximum for the period were tabulated. 

(b) Design BOD5 concentrations were chosen for each wintertime month, with 
due regard to averages, typical ranges of values, maxima, and the tendency 
for wintertime effluent BOD5 to increase slightly as retention time in the 
lagoon decreases.  Naturally, the design values have been set to reflect the 
upper end of the expected future range. 

3. The design average daily effluent discharge rates and design BOD5 concentrations 
were multiplied to provide a set of design daily average BOD5 loadings on East 
Channel, by wintertime month.  Design daily average BOD5 loadings were then 
increased by a factor of 1/0.7 to account for the fact that the BOD5 test normally 
measures about 70% of ultimate BOD, to arrive at a design value for BODult. 

Design effluent BODult loads are shown in Table 5.1.  BODult load is expressed in g/s for 
ease in relating data to river flow records, which are kept in m3/s. 
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TABLE 5.1 

DESIGN EFFLUENT BODult LOADING ON EAST CHANNEL 
 Month Flow BOD5  BOD5 BODult 
  m3/d mg/L g/s g/s 
 Oct 2300 10 0.27 0.38 
 Nov 2400 30 0.83 1.19 
 Dec 2400 70 1.94 2.78 
 Jan 2600 100 3.01 4.30 
 Feb 2600 120 3.61 5.16 
 Mar 2600 130 3.91 5.59 
 Apr 2400 140 3.89 5.56 
 May 2200 140 3.56 5.09 
 Jun 2000 40 0.93 1.32 
      

5.5 EAST CHANNEL IN WINTER: ASSIMILATIVE CAPACITY AT 
AVERAGE FLOW RATE 

5.5.1 Factors Affecting Assimilative Capacity 

As indicated earlier, in Inuvik’s setting there are no cumulative effects from other 
discharges to be considered.  Accordingly, East Channel’s capacity to assimilate BOD is 
a function of two factors: flow rate, and concentration of DO above a safe minimum 
needed to maintain health in its ecosystems. 

5.5.2 Flow in East Channel in Winter 

Water Survey of Canada maintains daily records of flow in East Channel.  Available flow 
records from 1973 to 20022 provide a thirty year sample thought to be reasonably 
representative of the usual range of East Channel’s annual regime.   

                                                 

2 When the calculation was done the record for 2003 was not yet available. 
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5.5.3 Dissolved Oxygen in East Channel in Winter 

It is now known, mainly from the extensive field work by DIAND in January and March 
of 1997, that wintertime DO levels in East Channel actually remain quite high.   

In each of its field programs, DIAND measured DO levels at 11 transects across East 
Channel, which were spaced at intervals from Inuvik’s water intake to East Channel’s 
confluence with much larger Oniak Channel 27 km downstream.  Measurements were 
made just under the ice at three points on each transect: center, and in running water 
outside the anchor ice near each bank; for a total of 33 measurements per program. 

In the January program DIAND found natural (“background”) levels of DO from 11.5 to 
14.2 mg/L, the average being over 13 mg/L (average of about 90% saturation).  In the 
March program the background level ranged from 11.8 to 12.6 mg/L, with the average 
being 12 mg/L (82% saturation).   

5.5.4 East Channel’s Capacity to Assimilate BOD in Winter at Average Flow 

DIAND’s measurements indicate that East Channel is very rich in DO in winter: that DO 
concentrations are far above the level of 6.5 mg/L indicated earlier as being an 
appropriate minimum for a healthy aquatic ecosystem.  It can be seen, qualitatively, that a 
relatively small wintertime inflow treated wastewater effluent, even one moderately high 
in BOD, is not likely to be of practical significance to East Channel’s aquatic ecosystems, 
in areas outside some initial mixing zone. 

An estimate has been made of East Channel’s assimilative capacity for typical, average 
conditions.  It is appreciated that low flow conditions will be of greater concern than 
average ones.  Average conditions nevertheless are of interest as an indicator of “typical” 
conditions.  The procedure used and assumptions made are described below: 

1. Total DO passing Inuvik in East Channel is a product of flow and DO 
concentration. 
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(a) The average river flow about the middle of each winter month (15th day) was 
calculated, using the thirty-year-long record of daily flows. 

(b) DIAND’s lower average DO concentration, 12.0 mg/L, in March, was 
assumed to prevail throughout the winter. 

2. The potential loss in DO concentration in East Channel was then calculated, 
assuming complete mixing of the effluent stream into the river and assuming that 
all of the BOD is exerted.  The results of that calculation are shown in Table 5.2.  
In all months East Channel’s initial DO concentration is 12.0 mg/L. 

TABLE 5.2 

EAST CHANNEL: BOD CHANGE IN DO AT AVERAGE FLOW 
 Month River River Effluent Effluent River River DO 
  Flow DO Flow BOD5  DOfinal DO loss Decline 
  ML/d mg/L ML/d mg/L mg/L mg/L Pcnt 
 Nov 4240 12.0 2.4 30 12.0 0.0 0.2 
 Dec 2530 12.0 2.4 70 11.9 0.1 0.8 
 Jan 2440 12.0 2.6 100 11.8 0.2 1.3 
 Feb 2010 12.0 2.6 120 11.8 0.2 1.8 
 Mar 1690 12.0 2.6 130 11.7 0.3 2.4 
 Apr 1470 12.0 2.4 140 11.7 0.3 2.7 
 May 6010 12.0 2.2 140 11.9 0.1 0.6 
         

It can be seen readily that under conditions of average flow, the maximum effect of 
effluent BOD on East Channel, at forecast future wastewater flows, is insignificant; even 
if it is assumed that all of the BOD in the effluent stream has been exerted before East 
Channel’s waters are further diluted into Oniak Channel.  The latter assumption is very 
conservative.  At wintertime temperatures BOD exertion takes many days. 
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5.6 EAST CHANNEL’S ASSIMILATIVE CAPACITY OVER THE 
RECORDED RANGE OF FLOW RATES 

5.6.1 Introduction 

In the preceding section East Channel’s capacity to assimilate future lagoon effluent 
BOD load at long-term average wintertime river flow rates was examined, and found to 
be much greater than needed, even under very conservative assumptions. 

In this section East Channel’s capacity to assimilate future lagoon effluent BOD load at 
actual day-by-day, year-by-year recorded flows is examined.   

5.6.2 Procedure and Assumptions  

The procedure used and assumptions made are described below: 

1. The applied BOD load is the product of the design future wintertime effluent flow 
and the design future BOD concentration pattern, both shown in Table 5.1.   

(a) The BOD5 loadings shown in Table 5.1 are considered to be mid-month 
values.  Daily BOD5 loadings were calculated for each day throughout the 
winter using straight line interpolation between successive mid-month values. 

(b) It is assumed that there would be complete exertion of the full BOD load, 
and complete mixing into East Channel, before reaching Oniak Channel; both 
of these being conservative assumptions. 

2. The flow in East Channel is the actual recorded daily flow from November 1 to 
break-up, in all winter months from 1 January 1973 to 31 December 2002.   

3. The background DO concentration is assumed to be 12.0 mg/L at all times, based 
on the lower (March) measurements of DO by DIAND (January and March, 1997). 
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4. The concentration of DO remaining in East Channel’s waters following complete 
assimilation of the applied BOD load was calculated for each winter day of the 
thirty-year period of record under consideration. 

5. The lowest DO level in East Channel calculated at any time during each winter 
(DOmin, the entire winter’s worst-case DO) was noted, and is shown in Table 5.3. 

6. The number of days in which calculated DO in East Channel fell below the 
arbitrary values of 11.0 and 10.0 mg/L, and below the CCME guideline limit for a 
healthy freshwater environment of 6.5 mg/L, were then noted, and are also shown 
in Table 5.3.  For instance, referring to Table 5.3, it can be seen that in the first 
winter considered, 1972-73, the minimum calculated DO was 10.7 mg/L, and the 
total number of days in which calculated DO was below 11.0 mg/L was 2. 

5.6.3 Results of Calculation 

Results for all years are summarized in Table 5.3. 

TABLE 5.3 

EAST CHANNEL: BOD CHANGE IN DO AT RECORDED FLOWS 
 Winter River Days with Days with Days with 
  DOmin DO<11.0 DO<10.0 DO<6.5 
  mg/L d d d 
 1972-73 10.7 2 0 0 
 1973-74 11.4 0 0 0 
 1974-75 11.9 0 0 0 
 1975-76 11.7 0 0 0 
 1976-77 11.8 0 0 0 
 1977-78 11.4 0 0 0 
 1978-79 11.5 0 0 0 
 1979-80 0.0 82 51 30 
 1980-81 11.5 0 0 0 
 1981-82 11.2 0 0 0 
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TABLE 5.3 

EAST CHANNEL: BOD CHANGE IN DO AT RECORDED FLOWS 
 Winter River Days with Days with Days with 
  DOmin DO<11.0 DO<10.0 DO<6.5 
  mg/L d d d 
 1982-83 11.3 0 0 0 
 1983-84 11.1 0 0 0 
 1984-85 11.7 0 0 0 
 1985-86 11.8 0 0 0 
 1986-87 11.8 0 0 0 
 1987-88 11.8 0 0 0 
 1988-89 11.8 0 0 0 
 1989-90 11.8 0 0 0 
 1990-91 11.8 0 0 0 
 1991-92 11.9 0 0 0 
 1992-93 11.8 0 0 0 
 1993-94 11.7 0 0 0 
 1994-95 11.7 0 0 0 
 1995-96 11.7 0 0 0 
 1996-97 11.9 0 0 0 
 1997-98 11.9 0 0 0 
 1998-99 11.5 0 0 0 
 1999-00 11.7 0 0 0 
 2000-01 11.8 0 0 0 
 2001-02 11.8 0 0 0 
      

5.6.4 Discussion 

From Table 5.3 it can be seen that the BOD to be carried in Inuvik’s lagoon effluent, at 
future design loading, is very small in relation to the volume of DO carried in East 
Channel.  In 29 of the past 30 winters considered, the maximum DO reduction, due to the 
design future effluent loading fully mixed and fully exerted, would be insignificant. 
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In the winter of 1979-80 unknown circumstances apparently caused flow in East Channel 
to fall far below the usual range during two periods; one beginning in the final days of 
December and extending through about the first third of January, and a longer one that 
commenced in late March and ended about the end of April.  As described earlier, the 
calculation of DO consumption done is based on the simplistic assumptions of immediate 
BOD exertion and immediate mixing, and as a result indicates consumption of all BOD 
in the river.  Both BOD exertion and effluent mixing are slow processes, taking many 
days in East Channel’s wintertime regime.  If the 1979-80 event were to be repeated it is 
to be expected that some local environmental stress probably would occur, in areas along 
the east bank below the discharge point, and then recovery would commence as soon as 
flow returned to a more normal level. 

5.7 CONCLUSION 

Extensive field studies done in the past3 have found no evidence that Inuvik’s lagoon 
effluent is environmentally significant to East Channel, apart from quite minor and 
innocuous effects in an initial mixing zone running a short distance downstream.  The 
calculations presented in this section provide a firm theoretical basis for that observation, 
at least with respect to BOD and dissolved oxygen.  Evidently, even under quite 
conservative assumptions and forecasts, BOD loading from Inuvik’s lagoon effluent has 
been and will continue to be environmentally insignificant in East Channel, under full 
usual range of wintertime river flows. 

If low flow events such as was recorded in the winter of 1979-80 were to recur 
infrequently, environmental stress could develop during the event, but it seems very 
unlikely that effects would be other than quite local and quite temporary. 

The analysis results presented in this section are entirely consistent with the findings of 
past field studies.  Both theory and field observations provide sound support to Inuvik’s 
request for a significant increase in the BOD5 limit to recognize a wintertime effluent 
BOD loading that, for the most part, has already in place for many years. 
                                                 

3 Reid Crowther, 1995; Canada DIAND, 1977. 



  

REFERENCES AND RESOURCES 

Associated Engineering Services Ltd.  1978.  Water Treatment Plant, Inuvik, N.W.T.  
Report to Department of Municipal and Community Affairs, Government of the 
Northwest Territories. 

Associated Engineering Services Ltd.  1980.  Predesign Study of Sewage Treatment and 
Disposal, Inuvik, N.W.T.  Report to Town of Inuvik. 

Associated Engineering Services Ltd.  1982(a).  Design Brief, Sewage Treatment 
Facility, Inuvik, N.W.T.  Report Town of Inuvik 

Associated Engineering Services Ltd.  1982(b).  Operation and Maintenance Manual:  
Sewage Treatment Facility, Inuvik, N.W.T.  Prepared for Inuvik Utilities Planning 
Committee. 

Canada Department of Indian Affairs and Northern Development.  1998.  Inuvik Sewage 
Plume Study, A DIAND Water Quality Study. 

Dawson, R.N.  1966.  Report re Conventional Long Retention Sewage Lagoon Treatment 
at Inuvik, N.W.T.  Public Health Engineering, Department of National Health and 
Welfare, Canada. 

Earth Tech Canada Inc.  2004.  Town of Inuvik, NT, Assessment of Wastewater 
Management Facilities.  Report to Gwich’in Land and Water Board. 

Earth Tech Canada Inc.  2004.  Inuvik Pipeline Impact Planning Study, Final Report.  
Report to Town of Inuvik. 

Heinke, G.W., D.W. Smith and G.R. Finch.  1988.  Guidelines for the Design, Operation 
and Maintenance of Wastewater Lagoon Systems in the Northwest Territories, Vol. 1, 
Planning and Design.  Department of Municipal and Community Affairs, Government of 
the Northwest Territories. 

Heinke, G.W. and D.W. Smith.  1988.  Guidelines for the Design, Operation and 
Maintenance of Wastewater Lagoon Systems in the Northwest Territories, Vol. 2, 
Operation.  Department of Municipal and Community Affairs, Government of the 
Northwest Territories. 

Jacobsen, N.A.  1972.  Evaluation of a Sewage Lagoon at Inuvik, N.W.T.  M.A.Sc. 
thesis, Department of Civil Engineering, University of Toronto. 



  

Magditch, A. and Heinke, G.W.  1985.  Performance Study of the Lagoon at Inuvik, 
N.W.T.  M.A.Sc. thesis, Department of Civil Engineering, University of Toronto. 

Northwest Territories Water Board.  1992.  Guidelines for the Discharge of Treated 
Municipal Wastewater in the Northwest Territories. 

Reid Crowther & Partners Ltd. 1988.  Inuvik Solid Waste Management Study.  Draft 
report to Town of Inuvik. 

Reid Crowther & Partners Ltd.  1993.  Primary Lagoon Sludge Removal, Inuvik, N.W.T. 
Report to Town of Inuvik. 

Reid Crowther & Partners Ltd.  1994a.  Operation and Maintenance Manual, Sewage 
Treantment Facility, Inuvik, N.W.T.  Prepared for Inuvik Utilities Planning Committee. 

Reid Crowther & Partners Ltd.  1994b.  Operation and Maintenance Manual, Solid Waste 
Disposal Facilities, Inuvik, N.W.T.  Prepared for Town of Inuvik. 

Reid Crowther & Partners Ltd.  1995.  Lagoon Effluent Impact Assessment.  Report to 
Northwest Territories Water Board. 

Reid Crowther & Partners Ltd.  1996.  Submission to the Northwest Territories Water 
Board in Support of the Town of Inuvik’s Application for Renewal of Water Licence 
N3L4-0036.  Report to Northwest Territories Water Board. 

Smith, D.W. and G.R. Finch.  1985.  A Critical Evaluation of the Operation and 
Performance of Lagoons in Cold Climates.  Environmental Engineering Technical Report 
85-2.  Department of Civil Engineering, University of Alberta, Edmonton, Alberta. 



                                       49195\p28\3-TP\131-S 

                   
APPENDIX A 

 
 

APPLICATION FOR RENEWAL OF WATER LICENCE 
N3L4-0036 

 
 

 
 
 
Contents: 
 
Letter of Transmittal, from Earth Tech Canada to Gwich’in Land and Water Board (Mr. Robert 
Alexie), August 11, 2005. 
 
Form of Application, Schedule III, duly completed (4 pages), signed on behalf of Inuvik by 
Mr. Jerry Veltman, SAO, on July 22, 2005. 
 
Map figures that accompany the application: 2.1, Main Water and Sewage Facilities Location 
Plan, and 2.2, Landfill Sites Location Plan. 
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APPENDIX B 

 
 

SUBMISSIONS TO THE GWICH’IN LAND AND WATER BOARD PURSUANT TO 
CONDITIONS D7 AND D8 OF INUVIK’S WATER LICENCE N3L4-0036 

 
 
 

 
 
 
Contents: 
 
Letter from Earth Tech Canada to Indian and Northern Affairs Canada (Mr. Scott Gallupe, 
Water Resource Officer) and Gwich’in Land and Water Board (Mr. Robert Alexie), June 18, 
2003, submitting to the Water Board for approval proposed terms of reference for an assessment 
of Inuvik’s sewage disposal facilities.  The terms of reference was submitted in fulfillment of 
Water Licence condition D7. 
 
Excerpts from a report to the Gwich’in Land and Water Board done by Earth Tech Canada 
entitled Town of Inuvik. NT, Assessment of Wastewater Facilities (June, 2004).  The excerpts 
included in Appendix B are: 
 Cover 
 Letter of Transmittal to the Gwich’in Land and Water Board (Mr. Robert Alexie) and to 

Indian and Northern Affairs Canada (Mr. Kevin Glowa, Water Resource Officer), dated 
June 14, 2004. 

 Table of Contents 
 Section 6, Summary and Conclusions 
The report was submitted in fulfillment of Water Licence condition D8. 
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6.0 SUMMARY AND CONCLUSIONS 

6.1 INTRODUCTION 

This section presents a summary of findings, and conclusions, with specific reference to 
topics listed in The terms of Reference (recorded in Section 1). 

6.2 WASTEWATER PRODUCTION RATES 

A forecast of wastewater production rates has been reported in Tables 4.1 and 4.2.  Based 
on the schedule for the Mackenzie Valley Gas Pipeline as currently understood, it is 
expected that Inuvik’s wastewater production will peak in 2009 at just over 700 ML/y.  
Maximum average monthly wintertime discharge of treated effluent will be in the order 
of 2170 (say 2200) m3/d (0.025 m3/s). 

6.3 CURRENT EFFLUENT CHARACTERISTICS AND TRENDS 

The characteristics of Inuvik’s lagoon effluent measured under the 1996-2006 Water 
License have been reported in Tables 3.2 through 3.6, and trends have been discussed 
along with presentation of the tables. 

6.4 FUTURE EFFLUENT CHARACTERISTICS AND CURRENT 
LICENSE LIMITS 

Forecasts of the characteristics of lagoon-treated effluent for the year 2009 have been 
reported in Table 4.3.  Table 4.3 also shows that year-2009 effluent is expected to meet 
current Water License limits with the exception of BOD5 in late winter. 

6.5 FUTURE IMPACTS OF EFFLUENT ON EAST CHANNEL 

The impacts that Inuvik’s lagoon-treated effluent would be expected to have on East 
Channel, based on extrapolation from two quite significant field studies of that topic, 
have been discussed in Section 5.  Briefly, pH and suspended solids are not of 
significance at all and the impacts of existing loadings of BOD5, ammonia and 
microorganisms are quite small.  Increase in the loadings of BOD5, ammonia and 
microorganisms in and around the ranges forecast is not expected to have noticeable 
deleterious effect on East Channel or its ecosystems. 

6.6 CAPACITY OF LAGOON SYSTEM TO PROVIDE ACCEPTABLE 
TREATMENT 

It is concluded that Inuvik’s lagoons have the capacity to provide an acceptable standard 
of treatment, in terms of protection of public health and protection of the receiving water 
and its ecosystems, within the ten year planning horizon. 

As well, a major renovation has just been completed on the west dike of the large 
secondary cell.  Routine maintenance of other dikes including periodic reconstruction of 
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cell interconnection structures1 will still be needed, but overall the lagoon is in good 
condition and well able to serve Inuvik for many years to come.   

6.7 ECONOMIC CONSIDERATIONS 

Lagoon treatment is well known to be far less costly and often more reliable than 
treatment in a mechanical plant, for a community in Inuvik’s size range (provided that a 
good lagoon site can be found within reasonable distance of the community).  Operation 
and maintenance costs in particular are far less. 

6.8 CONCLUSIONS 

It is concluded that it will be appropriate for Inuvik to apply to the Water Board for a 
further ten-year Water License, to commence 2006, on the basis of its existing methods 
and facilities for wastewater management.  It will be necessary for Inuvik to apply for 
limits on effluent characteristics that the lagoon system can achieve, that is, a higher limit 
will be required for BOD5 in the late winter months. 

In granting such a License it may be appropriate for the Water Board to make provision 
for periodic review of population growth trends and possible effects on the forecasts 
contained in this report, due to the large uncertainties in forecasting parameters that may 
be affected by a project of the magnitude of the proposed Pipeline. 

                                                 
1 The main outlet structure from the secondary cell needs improvement, but this is not a pressing priority. 
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INSPECTOR’S REPORT, JUNE, 2005 
 
 
 

 
 
 
Contents: 
 
Municipal Water Licence Inspection Report, Town of Inuvik, dated June 27, 2005, by Indian 
and Northern Affairs Canada (Mr. Kevin Glowa, Water Resource Officer).  The report 
comprises: 
 Report (two pages) 
 Photos (two pages) 
 
 
 
 



Indian and Northern  Affaires Indiennes 
Affairs Canada  et du Nord Canada 

MUNICIPAL WATER LICENCE INSPECTION REPORT 

DATE: June 27, 2005 COMPANY REP: Greg Stromgren (Utilidoor Supi.) 

LICENSEE: Town of Inuvik LICENCE #: N3L4-0036 

 

WATER SUPPLY – Figures 1-3 below 

Source: Hidden Lake Quantity Used: 
Please refer to Year End Summary and 
Quarterly Reports 

Meter Rdg: N/I 

Owner/Operator: Town of Inuvik (TOI) 

Indicate: A - Acceptable  U - Unacceptable N/A - Not Applicable N/I - Not Inspected 
Intake Facilities A Storage Structures A Treatment Systems A Chem. Storage A 

Flow Meas. Device A Conveyance Lines A Pumping Stations A Modifications A 

Concerns:  No concerns at this time.   

Notes: 

• Talk about a new annual treatment facility (polymer/alum filtration) to obtain water from the Mackenzie River all year.   
• During winter months water from Mackenzie River was back pumped to hidden Lake/Lake B reservoir for summer use.  No 

problems/issues noted.   
• Hidden lake reservoir was being filled at the time of Inspection.   
• Total water use in 2004 was 602820 m3 and was well below 1,000,000 m3 (C2).   
• As per GNWT/HSS requirements TOI samples treated water for residual and free chlorine and residual fluoride with a target 

of 2 and 1.4 mg/l respectively.  Results are sent to GNWT/HSS on a weekly basis.   

WASTE DISPOSAL – Figures 4-13 below 

Sewage Sewage Treatment System (primary, secondary, or tertiary): Secondary (two primary lagoons and sludge cells) 

Natural Water Body:  Continuous Discharge (land or water):  

Seasonal Discharge:  Wetlands Treatment:  Trench:  
 

Solid Waste Owner/Operator: Town of Inuvik/AB Salvage 

Landfill:  Burn & Landfill: No longer permitted Other:  

Indicate: A - Acceptable  U - Unacceptable N/A - Not Applicable N/I - Not Inspected 
Discharge Quality: A1 Construction: N/A Disch. Meas. Dev. A Freeboard: U2 - <1 m 

Decant Structures: A O&M Plan: A Dams, Dykes: A3 Seepages: A - none 

Dyke Inspections: A A&R Plan: N/I Erosion: A Spills: ASee notes, 4,5

 

Periods of Discharge: Continuous Effluent Discharge Rate: Input generally = output 

Concerns: 

1. [BOD] in the early winter months of 2004 exceeded MAC (geometric) of 100 mg/l for discharge.  Possible explanations are 
outlined in the 2004 “Year End Summary Report” (the ‘Report’) and include: sampling error, and substantial reduction in 
water use (thus increasing [BOD]).  Review of previous years (2000-2003) sample results from Year End Summary Reports 
generally indicated elevated [BOD] in May/April and seems to be typical at this time of year.  As indicated in the Report “It 
is important to note that BOD load on East Channel due to Inuvik’s Lagoon Effluent has not increased.  The BOD load 
discharged is the same or very slightly less: but is carried in roughly half the water volume therefore at higher concentration”.   

2. Freeboard exceeded at Sewage Lagoon (located at the northeast corner of the west most primary lagoon) due to slumping of 
the berm (Figure 9).  Plans are to correct this issue and bring the berm back to engineered specifications this summer.  
Concern regarding structural integrity is low as failure would be to secondary lagoon.  This issue has been addressed in the 
Geotechnical inspection as provided in the 2004 Report.   

3. Many of the berms/dikes require considerable vegetation removal (figure 8): particularly deciduous vegetation (willows) 
which have “taken over” many of the berms.  Over time roots can damage berms/dykes and, upon decomposition, possibly 
cause structural deterioration, leakage, and less likely failure.  It is/was suggested that the willows be killed (using an 
environmentally approved product: roundup/24D) before removal to prevent re-growth.  Furthermore, dense vegetation 
creates habitat for wildlife.   

4. As indicated in the 2003 and 2004 Inspection Reports the waste paint and lead-acid batteries storage area (figures 12, 13) 
continues to be an ever-increasing issue.  Upon review of previous years photos there is little to no movement of this material 
to a certified disposal facility.  Long term/permanent storage is not appropriate.  Upon visiting the site on May 31 the waste 
paints area was flooded with water with obvious release of waste products to the environment (figure 12).   

5. Relating to concern three (3) above the area should be engineered with containment and should be covered to ensure minimal 
contact with precipitation/weather.  As indicated in figure 12 rain inundated the area on May 31 with obvious indication of 
contact and possible release of hazardous substances to the environment.   



Notes: 

• Jurisdiction and clean up of Spills from town owned and operated utilidoors continues to be an ongoing issue between 
GNWT and INAC.  As per historical precedence these spills have been covered off as INAC under the TOI Water Licence.  
Upon review of the Water Licence no utilidoor systems are defined and/or included in the Water Licence and “Sewage 
Disposal Facilities” definition.  Consequently, INAC currently has no legislation available to ensure clean up of spills of this 
nature.  Currently, INAC responds to these spills as per due diligence and an agreement with GNWT.   

• In 2003/4, as a result of west dike repair and related lagoon decant, the Sewage Lagoon was being re-filled to engineered 
specs.  The Lagoon seems to be at engineered spec (Norman operating volume) with continuous discharge.   

• No solids removed from primary Sewage Lagoons.  TOI will be assessing the primary lagoons this summer (sonar) to see 
if/when solid removal from these facilities is necessary.  As per the year end report his may be due within the next few years.   

• ~25lbs of Acti-Zyme was placed in the primary lagoons in the spring to aid in organic matter biodegradation and to possibly 
alleviate the odor from the Lagoons.   

• West dike in excellent condition (figure 10).   
• No batch decants of the sewage lagoon in 2004.  The last decant occurred recently (2003) to repair the west dike/berm.   
• Spills 05-89 (Happy Valley Campground) and 05-139 (Behind old Mackenzie Hotel) from utilidoors recently occurred and 

were cleaned and closed.  Please refer to NWT Spill report updates.   
• Samples were taken on a monthly basis in 2004 from SNP 0036-4 & 5.  No concerns noted.  All parameters were analyses as 

per SNP Part B3.   

FUEL STORAGE – Figure 14 below 

Owner: Town of Inuvik Operator: Town of Inuvik Condition of Tanks: Excellent 

Berms & Liners  N/A Water within Berm: N/A Evidence of Leaks: None 
 

Drainage Pipes: A Pump Station and Catchment Berm: N/A 

Pipeline Condition: A   

Concerns:   

1. Tank was unlocked at time of inspection and was a result of previous fuel theft.  Indicated that lock will be replaced.   

SERVELLANCE NETWORK PROGRAM (SNP) – Figures 15, 16 below 

Samples Collected  (Hamlet) 

-The licensee samples SNP station 0036-3 monthly.  Results are reported in the Quarterly and 
Annual Reports.   
-The licensee samples SNP station 0036-4/5 during periods of flow and are being sampled as per 
SNP requirements.  Results are reported in the Quarterly and Annual Reports.   

                                (DIAND) 
Samples taken at SNP station 0036-3, 0036-2, 0036-4, and 0036-5 on June 27, and July 4, 2005.  
Results pending.   

 

Signs Posted:     SNP -All signs posted and in good conditions.   
-Hidden lake water intake sign needs repair (Figure 3)

Warning Yes 
 

Records & Reporting: 

-All 2004 (quarterly and “Year End Summary”) reports received and complete.   
-Report of Assessment of Sewage Disposal Facilities (D7/D8) was received by this office and is 
entitled “Assessment of Wastewater Management Facilities” dated June, 2004.   
-O&M Manuals are dated 1994.  An update is required to reflect recent changes in personnel, etc. will 
likely be required in the near future.   

Geotechnical Inspection -The 2004 geotechnical inspection was provided in the Year End Report.   

Concerns: 

1. As per the 2004 Year End Summary Report March monthly samples were inadvertently missed at SNP station 0036-3.  
Similarly, upon review of the 2002 and 2003 Reports the April and March samples were not reported/sampled.  As a 
reminder, please ensure these samples are taken as per SNP requirements.   

Non compliance / Violations 
of Act or License: 

1. Part D2 – BOD effluent quality standards exceeded January-June 2004.   
2. Part D3 – Sewage Lagoon freeboard exceeded.  See concern 2 under “Waste 

disposal”.   
3. SNP Part B1 – Sample Inadvertently Missed at SNP 0036-3.   

General / Additional Inspection Comments: 

1. Water Licence Expires June 30, 2006.   
2. Copy of the Water Licence was available at Greg Stromgren’s Office.   

 June 27, 2005 
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Figures Below: Yes X No   
 

Inspectors Name 

Kevin R. Glowa (M.Sc.,R.P. Bio.)  
Water Resource Officer 

Inspectors Signature 
 

 



LIST OF FIGURES FOR INSPECTION REPORT 
Figure 1.  Water Supply.  Hidden Lake Pumphouse.   
 

 

Figure 2.  Water Supply.  Hidden Lake Water Treatment 
Facilities.   

 

Figure 3.  Water Supply.  Hidden Lake Pumphouse sign.   

 

Figure 4.  Waste Disposal.  Sewage Lagoon truck deposit.   

 

Figure 5.  Waste Disposal.  Sewage Lagoon south entrance.  
Both south and north entrances have the same signs.   

 

Figure 6.  Waste Disposal.  West Primary Sewage Lagoon 
and secondary  in the foreground.   

 

Figure 7.  Waste Disposal.  West primary Sewage Lagoon 
color.   

 

Figure 8.  Waste Disposal.  Berm between east primary and 
the secondary Sewage Lagoon.   

 

 June 27, 2005 
  Page 3 of 4 



LIST OF FIGURES FOR INSPECTION REPORT CONTINUED 
Figure 9.  Waste Disposal.  Northeast corner of the west 
primary Sewage Lagoon.   

 

Figure 10.  Waste Disposal.  Berm to the west of the 
secondary Sewage Lagoon.   

 

Figure 11.  Waste Disposal.  Sewage Lagoon decant 
structure at north end of secondary Sewage Lagoon.   

 

Figure 12.  Waste Disposal.  SWDS hazardous waste 
disposal area (taken May 31) 

 
Figure 13.  Waste Disposal.  SWDS hazardous waste 
disposal area.  

 

Figure 14.  Fuel Storage.  Hidden Lake fuel storage.   
 

 

Figure 15.  SNP.  SNP 0036-3.   

 

Figure 16.  SNP.  SNP 0036-4 

 

 

 June 27, 2005 
  Page 4 of 4 




