
 
 

 
 
 
 
 
 
 
 
 

 
 

APPENDIX B 
 

Sample Results for August 2009 
 

 



SAMPLING RESULTS – August 13, 2009 
 
The analytical results of the samples collected from the Kugaaruk Sewage Lagoon and 
Wetland Treatment System are summarized in Table 1. Based on these results, all 
parameters set out in the water licence were met. One concern is the data for Total 
Suspended Solids (TSS) from PEL-5. Although there is no guideline for TSS from 
PEL-5, the value was 52 mg/L which is higher than the guideline for water quality from 
PEL-4. 
 
Another parameter of concern is the amount of mercury in the lagoon effluent. The 
value for mercury from the lagoon effluent is higher than the recommended CCME 
Guideline as shown in bold in Table 1. 

 
 

Table 1. Water Quality Results of Lagoon Effluent and Wetland Effluent 

Test Parameter Units Water Board 
Requirements PEL-3-1 PEL-4 PEL-5 

Inorganics - Physicals

Alkalinity, Total (as 
CaCO3) 

mg/L   360 372 118 

Conductivity, Specific (@ 
25oC) µS/cm   1120 1090 23700 

pH pH units 6 - 9 7.59 7.69 7.73 

Solids, Total Suspended mg/L 180 / 451 34 10 52 

  

Inorganics - Nutrients
Ammonia as Nitrogen mg/L   65.6 62.5 3.31 

Biochemical Oxygen 
Demand mg/L 120 / 452 78 18 6 

CBOD mg/L   82 14 2 

Nitrate + Nitrite as 
Nitrogen mg/L   0.05 0.04 0.51 

Organic Carbon, Total mg/L   105 57.3 5.4 

Phosphorous, Total mg/L   4.99 4.5 0.33 

  

Subcontracted Nutrients

Kjeldahl Nitrogen, Total mg/L   54 51.8 3.68 

  

Major Ions
Calcium mg/L   41 41.6 255 
Chloride mg/L   126 111 10300 
Hardness mg/L   180 177 3330 
Magnesium mg/L   18.9 17.8 654 
Nitrate as Nitrogen mg/L 3.6* 0.04 0.04 0.51 
Nitrite as Nitrogen mg/L   <0.01 <0.01 <0.01 
Potassium mg/L   21.9 16.2 206 
Sodium mg/L   99.9 84.5 5130 

Sulphate mg/L   30 8 1460 

  



Microbiology

Coliforms, Fecal CFU/100mL 1 x 104 7300 320 44 

Escherichia coli MPN/100mL   12700 921 23.5 

  

Organics

Oil and Grease, visible   No visible sheen Non-visual Non-visual Non-
visual 

  

Trace Metals, Total
Aluminum µg/L   367 81 95 
Arsenic µg/L 12.5* 1.6 3.4 1.6 
Cadmium µg/L 0.12* <0.1 <0.1 <0.1 
Chromium µg/L 56/1.5*3 0.9 0.5 0.4 
Cobalt µg/L   1.4 1.8 0.3 
Copper µg/L   33.9 7.6 1.3 
Iron µg/L   1360 785 175 
Lead µg/L   1.5 1.4 0.3 
Manganese µg/L   525 1020 82.8 
Mercury µg/L 0.016* 0.02 <0.01 0.01 
Nickel µg/L   3.6 6.1 1.1 

Zinc µg/L   38 7 <5 

  

Subcontracted Organics

Phenols, Total mg/L   0.26 <0.001 0.003 

      
* CCME Guidelines (Canadian Water Quality Guidelines for the Protection of Aquatic Life, December 2007) 
1 Discharge criteria for Total Suspended Soils for PEL-3-1 is 180 mg/L. Discharge criteria for PEL-4 is 45 mg/L. 
2 Discharge criteria for Biochemical Oxygen Demand for PEL-3-1 is 120 mg/L. Discharge criteria for PEL-4 is 45 mg/L. 
3 Trivalent chromium (Cr(III))/Hexavalent chromium (Cr(VI))    

 

Acute lethality testing was also completed for Oncorhynchus mykiss (Rainbow Trout) and 
Daphnia magna (crustacean) at SNP point PEL-4 in August as per the requirements of the 
Hamlet’s water licence. Results of the tests concluded that there was a 100% mortality 
rate for the Oncorhynchus mykiss (Rainbow Trout) and a 0% mortality rate for the 
Daphnia magna (crustacean).  



Results for the solid waste and metal dump sites are located in Table 2. PEL-6 is 
leachate run-off from the municipal solid waste facility and PEL-9-2 is leachate run-off 
from the metals dump. The Hamlet’s water licence does not state any guidelines for 
either of these sites. Therefore the CCME Guidelines were used to compare the results. 
No parameters were found to be greater than the values stated in the CCME Guidelines. 
 

Table 2. Water Quality Results of Leachate from Solid Waste and Metals Dump Sites 

Test Parameter Units CCME 
Guidelines PEL-6 PEL-9-2 

Inorganics - Physicals

Alkalinity, Total (as CaCO3) mg/L   126 36.2 

Conductivity, Specific (@ 25oC) µS/cm   441 154 

pH pH units 7.0 - 8.7 7.5 7.47 

Solids, Total Suspended mg/L   6 <3 

  

Inorganics - Nutrients
Ammonia as Nitrogen mg/L   1.06 <0.01 

Biochemical Oxygen Demand mg/L   20 <2 

CBOD mg/L   20 <2 

Nitrate + Nitrite as Nitrogen mg/L   0.15 0.08 

Organic Carbon, Total mg/L   21.5 3.7 

Phosphorous, Total mg/L   0.04 <0.01 

  

Subcontracted Nutrients

Kjeldahl Nitrogen, Total mg/L   2.7 0.2 

  

Major Ions
Calcium mg/L   55.8 12.4 
Chloride mg/L   27.9 22.3 
Hardness mg/L   170 43.7 
Magnesium mg/L   7.4 3.1 
Nitrate as Nitrogen mg/L 3.6 0.15 0.08 
Nitrite as Nitrogen mg/L   <0.01 <0.01 
Potassium mg/L   3.9 1 
Sodium mg/L   23.5 13.2 

Sulphate mg/L   75 13 

  

Microbiology
Coliforms, Fecal CFU/100mL   57 <1 

Escherichia coli MPN/100mL   154 <1.0 

  

Organics

Oil and Grease, visible     Non-
visual 

Non-
visual 

  



Trace Metals, Total

Aluminum µg/L   53 83 
Arsenic µg/L 12.5 1 <0.2 
Cadmium µg/L 0.12 <0.1 <0.1 
Chromium µg/L 56/1.51 0.5 0.2 
Cobalt µg/L   0.9 <0.1 
Copper µg/L   2.3 1.3 
Iron µg/L   1650 85 
Lead µg/L   0.9 0.3 
Manganese µg/L   902 8.3 
Mercury µg/L 0.016 <0.01 <0.01 
Nickel µg/L   1.6 0.3 

Zinc µg/L   101 6 

  

Subcontracted Organics
Acenaphthylene µg/L   <0.1 <0.1 
Acenapthene µg/L   <0.1 <0.1 
Acridine µg/L   <0.1 <0.1 
Anthracene µg/L   <0.005 <0.005 
Benzene mg/L 0.11 <0.001 * 
Benzo(a)anthracene µg/L   <0.01 <0.01 
Benzo(a)pyrene µg/L   <0.008 <0.008 
Benzo(bj)fluoranthene µg/L   <0.1 <0.1 
Benzo(g,h,i)perylene µg/L   <0.05 <0.05 
Benzo(k)fluoranthene µg/L   <0.1 <0.1 
Carcinogenic Potency µg/L   <0.01 <0.01 
Chrysene µg/L   <0.1 <0.1 
Dibenzo(a,h)anthracene µg/L   <0.05 <0.05 
Ethlybenzene mg/L 0.025 <0.001 * 
Fluoranthene µg/L   0.02 <0.01 
Fluorene µg/L   <0.1 <0.1 

Hydrocarbons, Total Extractable mg/L 
  <0.1 <0.1 

Hydrocarbons, Total Purgeable mg/L 
  0.02 * 

Indeno(1,2,3-cd)pyrene µg/L   <0.05 <0.05 
Naphthalene µg/L 1.4 0.6 <0.1 
Phenanthrene µg/L   0.1 <0.1 
Phenols, Total mg/L   0.004 0.001 
Pyrene µg/L   0.03 <0.01 
Quinoline µg/L   <0.3 <0.3 
Toluene mg/L 0.215 0.001 * 
Xylenes mg/L   0.003 * 

     
* Air bubble in sample bottle, analysis not possible 
1Trivalent chromium (Cr(III))/Hexavalent chromium (Cr(VI)) 

 

 



SUMMARY 

As Table 1 indicates, the parameters of concern are TSS and mercury. As the TSS value 
of concern is from the ocean sample (PEL-5), it is suspected that this may be the result 
of other substances in the ocean and not caused by the effluent from the lagoon. 
 
The elevated mercury value was obtained from the lagoon effluent sample (PEL-3). 
However, in the wetland effluent sample (PEL-4) the mercury value was very low. This 
indicates that the mercury is being taken up by vegetation within the wetland and very 
little if any is being deposited into the ocean (PEL-5). 
 
Although the results appear to be favourable, it must be noted that there was no 
continuous flow through the wetland at the time of sampling. This is due to the fact that 
discharge from the lagoon had been completed at an accelerated rate to allow for 
installation of the heat trace in the discharge pipe. It is recommended that during the 
next discharge event (Summer 2010), the discharge rate should be slowed down to 
allow for more effective treatment of the effluent. Also, discharge should not begin 
until the snow has melted from the wetland and the vegetation has had a chance to 
establish itself. 

 












































































