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Overview 
The Town of Inuvik is applying for a renewal of their water licence (N3L4-0036). The 
sapient details of the renewal are as follows: 

1. Inuvik is requesting a licence valid for 10 years.  
2. Inuvik is requesting an increase in the BOD5 limit from 100mg/L to 150 mg/L and 

presents a rationale for this increase. 
3. Inuvik requests to eliminate or reduce expensive sampling at stations 0036-4 and 

0036-5. 
 
 
General Comments 
The effluent from the Inuvik sewage lagoon does affect the East Channel. The water in 
the East Channel below the lagoon is not potable for at least 27km downstream in the 
winter and is not fit for recreation during the winter for at least 2.2km. There are plumes 
of ammonia and of low dissolved oxygen that extend hundreds of metres to kilometres 
down the channel. 

The concerns that arise from these effects are for human health – effects on 
downstream users – and ecosystem health – effects on biota in the East Channel. For 
humans, the major concern is the level of bacterial indicators, which remain too high for 
drinking over tens of kilometres. For aquatic biota, the greatest concerns are low levels of 
dissolved oxygen and high levels of ammonia. These effects differ among seasons and 
are often greatest in the winter, when the flow in the East Channel is at a minimum. From 
the Reid Crowther study, the plume of ammonia seems to be small and contained to the 
East bank. From the DIAND study, samples at 0.5 km downstream had very low levels of 
dissolved oxygen in the winter, but the effects are diluted by 1.0 km. 

To reiterate, it is clear that the effects on the East Channel, though they may be 
small or variable, are nonetheless present. It should be noted that in many other places, 
this level of pollution would have a large impact on the environment. It is thanks to the 
size and health of the Mackenzie River and its East Channel that the sewage lagoon’s 
effluent can be diluted without large local effects. Keeping in mind that nothing we do 
has zero impact on the environment, here are several comments and recommendations. 
 
 
 



Comment 1 – Lagoon performance under higher input 
I am concerned about the capacity of the lagoon system to effectively treat wastewater in 
the event of a larger population. The applicant states that 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 [a] small effect in winter” (section 
3.5.3). However, there is no further investigation or explanation of this conclusion. 

A forecasted 25% increase in usage (section 3.5.3) translates to a 25% increase in 
production (kg of organic matter) and volume of sewage. An increase in the volume of 
sewage will decrease the retention time and may decrease the effectiveness of the lagoon: 
during the winter, when ice cover reduces the volume of the lagoon, the primary cells 
provide 11 days of retention and the secondary cell provides 37 days. Retention times rise 
to 22 and 144 days, respectively, in summer (Section 2.4.4). Retention time is a function 
of the volume of the lagoons, which will not change, and the flow of wastewater. 
Increased flow (+ 25 %) will lead to a decrease in retention time (- 25%): 8 and 28 days 
in winter, 17 and 108 days in summer.  

An analysis of the effect of retention time on lagoon performance is needed to 
predict the quality of effluent under a larger population. In all likelihood, reduced 
retention times equate to diminished treatment and poor quality effluent (e.g., rise in 
BOD5). A larger population will therefore create a greater volume of more concentrated 
effluent. As noted in the application, lagoon effluent already exceeds the current limit of 
100mg/L BOD5 five months of the year. Will an increase of this limit to 150mg/L also be 
surpassed, should the town grow? An analysis of this type should be done. 
 
Comment 2 – Batch decants 
Little information is presented about batch decants. Several questions arise: when do they 
occur? With what frequency? What volume of effluent is released (even an 
approximation will be useful)? What is the quality of effluent? Batch decants may affect 
nearby freshwater biota to a greater degree than the normal continuous release.  
 
Comment 3: Assimilation capacity of East Channel  
The applicant presents a model of how the East Channel will deal with increased effluent 
loading. The model (tables 5.1 and 5.2) estimates the change in dissolved oxygen that 
lagoon effluent will have on the East Channel at different months of the year. The 
conclusion from this model is that lagoon effluent has very little impact on the level of 
dissolved oxygen in the East Channel (decreases on the order of 0.1 to 0.3 mg/L 
dissolved oxygen). The results of this exercise are encouraging, but should not be taken 
as the last word.  

Several assumptions in the model must be examined. The first assumption is that 
there is a linear relationship between BODult (measured in a laboratory) and dissolved 
oxygen in the river. The model assumes that each mg of BOD will result in a decrease in 
dissolved oxygen by one mg. This may not be the case. Further evidence to the linearity 
of this relationship should be presented.  

The second assumption is, as I have pointed out above, that an increased usage 
may result in a decrease in lagoon efficiency and a more concentrated effluent (higher 
BOD5). Both assumptions may increase the real influence of effluent on the East 
Channel. However, because (1) the scale of increase is unlikely to be large (perhaps a 
doubling or tripling of the calculated effect in the most extreme case) and (2) the model 



was built with some conservative estimates, I agree that the global large scale effect on 
the East Channel will be small.  
 
Comment 4: Scale of effects 
A third assumption of the model (tables 5.1 and 5.2) highlights an important issue: the 
issue of scale. The model assumes that complete mixing occurs as soon as the effluent 
enters the East Channel. We know from common sense that this is false. Furthermore, the 
DIAND study found a distinct sewage plume in the East Channel (DIAND Figure 1): 
originating on the East side of the Channel where the effluent enters, by 4.0 km 
occupying the Eastern section and the centre of the channel and then by km 12.0 all the 
way to the last sampling site (27.0 km) occupying the centre and Western part of the 
channel. The Reid Crowther study also found a plume of ammonia (Reid Crowther 
Figure 13). 
 When full mixing occurs, the effect of the effluent is small. However, before 
mixing occurs, concentrated effluent may have an effect on the biota. More needs to be 
known about the local influence of the sewage plume. I elaborate on this in 
Recommendation 3. 
 
Comment 5: Surveillance 
Effluent from the sewage lagoon is monitored monthly and during batch decants (0036-
3). This monitoring station is vital to monitoring the lagoon’s influence on the 
environment. However, the performance of the lagoon in treating wastewater can not be 
ascertained at this time. To do this, an additional sampling station at the point where raw 
sewage enters the lagoon should be added (sampling of BOD5, pH, ammonia nitrogen, 
fecal coliform, and suspended solids). 
 
Comment 6: Data 
Figures 2.5, 2.6, and 2.7 (Submission in support of Inuvik’s Application for Renewal of 
Water Licence N3L4-0036, Dec. 2005) provide interesting pictorals, but do not provide 
enough data for the reader to draw their own conclusions. Do the solid lines represent 
95% confidence intervals or maximums? 95% confidence intervals should be shown to 
indicate the variability in effluent quality. 
 
Comment 7: Downstream users 
No indication was given of how Inuvik communicates with downstream users of the East 
Channel. Are these users aware of the condition of the water?  
 
Recommendation 1: Surveillance 
If indeed the data confirming the innocuousness of the runoff at stations 0036-4 and 
0036-5 hold up (data were not presented in the report), surveillance at these stations could 
be cut entirely, or in part. The money saved could be put to better use by determining the 
effectiveness of the lagoon (Comment 5) and by providing a better indication of the 
effect of the effluent on the east channel (Recommendation 3) 
 
Recommendation 2: Length of licence 
There is considerable uncertainty in the forecasted population growth over the next ten 
years. However, there is good reason to believe that the town’s population may increase 
by as much as 25% in this decade. Such a change could result in a greater than expected 



load on Inuvik’s water provision and sewage treatment capacities. In this context, a ten 
year licence without review seems unwise. A precautionary approach dictates that a re-
assessment and review be undertaken after a shorter period of time. A 5 year term seems 
reasonable for the next licence. The absence of increased population growth over five 
years should mean a straightforward review at that time.  
 
Recommendation 3: More study 
Regardless of whether the BOD5 level is raised from 100 mg/L to 150 mg/L, a study of 
downstream effects should be conducted as suggested in the DIAND report. The main 
concern for BOD5 on the aquatic environment occurs during the winter, when the lagoon 
is least effective (BOD5 load is greatest) and the dilution is weakest (low water in the 
East Channel). In January 1997, a DIAND study found extremely low levels of dissolved 
oxygen at 0.5 km downstream (0.34 mg/L in the Eastern part of the channel and 0.1 mg/L 
in the centre of the channel; Table 1). These levels are far below the minimum levels 
necessary to support aquatic life and are cause for concern. What is unknown is the 
duration and size of the effect. Does the plume of low dissolved oxygen extend all the 
way across the Channel? Does it extend to the bottom of the channel? For how long is it 
present? If the effect is short lived and local, it may not be of great concern. However, if 
it is long lived and widespread, it is very important to address. At present, we do not have 
enough information to make that judgement. 

Future efforts should concentrate on the region within 1 km of the point source 
and during several months of winter (November – March). The study should investigate 
the spatial profile of the sewage plume (both vertical and horizontal) and determine 
whether the plume is fixed for a long period of time (days, weeks, months?), or whether it 
moves, dissipates and reforms with changing currents. It should be noted that only one 
study has measure the effect of Inuvik’s effluent on dissolved oxygen in the East Channel 
and this at only two points in time. Further, this study found problems and made 
recommendations for follow up studies. I think these should be acted upon. 
 
 
 
 
 


