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16.0 BUILDING 3201:  BURWASH LANDING AIRPORT BUILDING 
16.1 Background and Description of Existing Water Supply System 

 
Building 3201, the Burwash Landing Airport Building, is currently served by a water 
supply system that delivers water from a 10.5 m deep well.  The well is located outside in a 
wooden enclosure adjacent to the airport building.  At the time of the assessment, the well 
was not equipped with a proper watertight and vermin-proof cap.  The well location and 
other details about the surrounding area are provided in Figure 3201-A in Appendix A16.  
The coordinates of the wellhead, as measured by a handheld GPS device, were recorded as: 

• UTM ZONE 7  
• Northing: 6805564 
• Easting: 605217 

 
There is no treatment or disinfection system for the water supplying this system.  A 
schematic detailing the well water supply system is provided as Figure 3201-B in 
Appendix A16. 

 
 

16.2 Description of Existing Wastewater Systems 
 
The septic tank that serves this building is located east of the building approximately 23 m 
southeast of the well.  Septic effluent is discharged to the southeast of the tank 
approximately 40 m from the well.  A site plan showing the septic system is given by 
Figure 3201-A in Appendix A16. 
 
Reportedly the former septic system consisted of a septic holding tank within the basement 
of the building.  The tank reportedly discharged through a pipe across the existing 
driveway.  According to Nick Barnett, PMA, the sewer discharge pipe was found to be 
broken and leaking at a location beneath the driveway (Personal Comm., Nick Barnett). 
 

16.3 Water Quality Results 

16.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Eleven samples were collected from the Burwash Landing Airport building water system 
between September 2004 and June 2005 and were tested for total coliform and E. coli by 
Yukon Environmental Health Services using the presence/absence test method.  Results are 
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tabulated in Table 3201-1 in Appendix A16.  Two out of the eleven samples reported 
positive results for total coliform bacteria. 
 
Reportedly, an additional water sample collected from the system on July 14th, 2005 also 
tested positive for Total Coliform Bacteria (Personal Comm., Nick Barnett). We 
understand that this system is currently under a boil water advisory, and signs are posted. 

 
Potability 
 
Water samples were previously collected from the Burwash Landing Airport Building 
water system on September 21, 2004 and June 15, 2005.  The samples were submitted to 
Northwest Labs in Surrey, BC and ALS Environmental in Vancouver, BC for potability 
analyses.  The results of these analyses are summarized in Table 3201-2 in Appendix A16.  
EBA reviewed the analytical results to compare them with the Canadian Drinking Water 
Quality Guidelines (CDWQG) to observe general water quality, identify and recommend 
additional sampling and analytical, and to identify indicators of potential contamination as 
follows: 
 

• During the first sampling event the copper concentration was 1.12 mg/L, which is in 
exceedence of the CDWQG MAC of 1.0 mg/L.  The copper concentration during 
the second sampling event was 0.793 mg/L, which, although is not in exceedence of 
the CDWQG MAC, is elevated; 

• The water quality results indicated that all other health based and aesthetic 
objectives were met for the parameters analyzed; 

• Chloride and nitrate concentrations, although were not in exceedence of CDWQG 
aesthetic objectives, were found to be elevated and may indicate influence by 
surfacewater or septic sources; 

• The water quality results indicated that the groundwater from which this system 
receives its water supply is a calcium bicarbonate type water; and, 

• The hardness (as CaCO3) was 334 mg/L during the first sampling event and 
329 mg/L during the second sampling event, and is considered very hard. 

 

16.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Burwash Landing Airport Building that was identified to be 
included during the water system assessments is detailed below: 
 

• UV absorbance and UV transmissivity, as well as tannins and lignin, to determine 
potential for UV treatment as a disinfection option for this water system; 
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• Total organic carbon (TOC); 
• As the copper concentration had previously exceeded the CDWQG MAC, samples 

were taken for total and dissolved copper; 
• Since there was evidence of elevated chloride and nitrate, samples were taken to 

analyze for nitrate, nitrite, chloride, and ammonia; 
• Extractable Petroleum Hydrocarbons (EPH) to determine if there are any signs of 

hydrocarbon contamination; and, 
• Measurements in the field for total dissolved solids, conductivity, pH, and 

temperature. 
 
Additional Analytical Results 
 
A water sample was obtained during the water system assessment on July 28, 2005, and 
was submitted to ALS Environmental in Vancouver, BC for analysis.  These results are 
summarized in Table 3201-2 in Appendix A16 and the laboratory reports are included in 
Appendix B.  Details are: 
 

• Additional analytical sampling reported that the nitrate concentration was elevated 
with respect to expected background concentrations for the Burwash Landing area; 

• The concentration of total copper in the water was reported to have been 
0.645 mg/L, and the reported concentration of dissolved copper was 0.647 mg/L.  
Although the copper concentration was not in exceedence of the CDWQG MAC of 
1.0 mg/L, it was elevated and very close to the MAC; and, 

• The EPH screening did not indicate any petroleum hydrocarbons above detection 
limits. 

 

16.3.3 Indicators of Potential Contamination 
 

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources 
or septic waste.  Nitrate concentrations for this sample were reported in three independent 
sampling events to be elevated above expected background concentrations for the Burwash 
area.  Reported nitrate concentrations are not likely within the normal background range for 
this area.  There were also two bacteriological results from between September 2004 and 
June 2005 that had reportedly tested positive for total coliform.  Chloride concentrations 
were slightly elevated, in the range of 5 mg/L for the three sampling events, and are likely 
above background chloride concentrations for the region.  Considering that water quality 
results show elevated nitrates and chlorides, and also positive total coliform results, 
indicators of potential contamination would suggest that the aquifer from which the 
groundwater is obtained for the Burwash Landing Airport Building may be under the 
influence of surfacewater sources or septic wastes.   
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The closest point of the existing septic field is approximately 40 m downgradient from the 
well, and although the septic tank and sewer service lines are within 30 m of the well, it is 
not likely that this is the cause of high nutrients in the water system.  One potential cause of 
the elevated nitrates and chlorides is the poor surface completion of the well.  The well is 
located in a wooden enclosure containing fiberglass insulation.  This type of enclosure is 
especially subject to inhabitation by rodents.  At the time of the water system assessment 
there were mouse feces and other evidence of rodents in the wellhead enclosure.  The well 
is also equipped with a jet pump rather than a submersible pump.  Because of the depth of 
the well it was required that two drop pipes be installed as opposed to only one.  Having 
two drop-pipes in the well makes it difficult to find a proper double-holed well cap to install 
on the well casing, and likely due to this, there was no well cap present.  Because the well is 
open without a cap on the casing, and because the wellhead enclosure is constructed in a 
manner such that it is appealing to rodents for habitation, it is likely that the well is subject 
to animals and animal feces falling directly into the well.  It is possible that the elevated 
nitrate and chloride concentration, as well as the positive bacteriological results for total 
coliform, is being caused by fecal matter and/or decaying rodent carcasses in the well. 
 
Another potential cause of elevated chloride and nitrate may be resulting from the former 
leak of the sewer discharge pipe.  We understand that this leak was repaired in 1989 and a 
new in-ground sewage disposal system was installed.   
 

16.4 Conceptual Hydrogeology 
 
There is no log available for this well.  Most wells in the Burwash area are completed in a 
30 m to 50 m deep confined aquifer.  The general lithology of the area indicates 30 m to 
50 m of fine grained sediments overlying the aquifer, discontinuous permafrost has also 
been identified.  The well is completed at a depth of 10.51 m with a static water level 
8.55 m below grade.  Unlike most wells in the Burwash area, this well is most likely 
completed in an unconfined aquifer located in permeable sediments interbedded within the 
fine grained, surficial material.  The shallow depth of the aquifer and probable lack of a 
confining layer make it somewhat susceptible to surficial sources of contamination.  
Groundwater flow direction in the vicinity is likely north towards Kluane Lake.  
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16.5 Potential Contaminant Sources 
 
Potential contaminant sources from observations during the site investigation are compiled 
in field notes located in Appendix A16.  Photos of potential contaminant sources are also 
provided in Appendix A16. 
 
Potential contaminant sources within 30 m of the wellhead include: 

• One above ground fuel storage tank (AST); and, 
• An abandoned well located beside the existing well. 

 
In addition, there is a septic tank located approximately 23 m away from the wellhead, a 
septic field is located at 40 m.  There is also a bulk fuel storage area located approximately 
80 m southeast and crossgradient from the well. 
 

16.5.1 Spills Records and Contaminated Sites Search Results 
 
The Government of Yukon Environmental Programs Branch and Environment Canada 
Environmental Protection Branch did not identify any recorded spill events or 
contaminated sites issues for this site or neighbouring sites. 
 

16.6 Identified Water System Deficiencies and Associated Risk 

16.6.1 High and Medium Risk Deficiencies 
 

• Poor surface completion of the well (located in a wooden enclosure with fiberglass 
insulation, wellhead is open, subject to access by rodents and rodent feces, wellhead 
is at grade).  Note that the wellhead was temporarily sealed with plastic and tape, 
however, this is not considered to be an adequate long-term solution; 

• There is no surface sanitary seal; 
• By definition of the Draft Yukon GUDI Assessment Guideline, the well is 

potentially under the direct influence of surface water because it is a vulnerable type 
(unconfined aquifer), has a production zone less than 15 m below grade, and does 
not meet the requirements of the Guidelines for Water Well Construction; 

• There are at least three bacteriological results that reported positive total coliform 
within the past year; 

• Water quality results indicated elevated (above expected background 
concentrations) nitrates and chlorides, suggesting that there may be impact of this 
shallow aquifer from septic or surface sources of contamination; 
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• There is a previous exceedence of the CDWQG MAC for copper.  Most recent 
result is not above MAC, but is elevated above expected background 
concentrations; 

• Well is located within 30 m of potential sources of contamination, including an 
above ground fuel storage tank at 8 m and an abandoned well at 1 m from the 
current well; 

• The well is a shallow well and is likely completed in an unconfined aquifer that is 
susceptible to surface sources of contamination; and, 

• There is no treatment or disinfection. 
 

16.6.2 Low Risk Deficiencies 
 

• There are no low-risk deficiencies associated with this site.  All deficiencies are 
considered either high or medium risk. 

 
16.7 Mitigative Options for Deficiencies 

 
Following the high-risk deficiencies identified by EBA at the time of the water system 
assessment, PMA retained EBA to coordinate the drilling, construction and testing of a new 
well to serve the Burwash Landing Airport Building.  The construction of the well is 
documented in a report to PMA entitled “Well Completion Report- Burwash Landing 
Airport Terminal Building” (EBA, 2005).  Included in this report are recommendations 
pertinent to maintaining the safety of the new water supply well.  All deficiencies presented 
in the above report were addressed through the drilling of a new well, and through 
decommissioning of the old wells.  Therefore, mitigative options and associated costs to 
address former deficiencies have not been included in this final report. 
 
The new well is currently temporarily connected with above ground piping.  Once the 
ground has thawed, it would be prudent to re-plumb the well and install piping with 
adequate freeze-protection below grade. It is estimated that the cost to complete the well 
hook-up will be in the order of $5,000.  It is also recommended that an NSF/ANSI 
approved UV disinfection system be installed (Priority 2) in keeping with the multi barrier 
approach.  This system would cost in the order of $2,200 installed. 
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Photo 0581:  3201 Burwash Landing Airport Building Photo 0585:  3201 Wellhead enclosure 

 

 

 

 
Photo 0577:  3201 Wellhead.  Note open casing. Photo 0578:  3201 Insulation around wellhead with evidence of mouse feces 
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Photo 05980:  3201 Septic system Photo 0579:  3201 Above ground fuel storage tank 

 

 

 

 
Photo 0584:  3201 Abandoned well adjacent to existing well Photo 0114:  3201 Pressure tank (left), and jet pump (right) 
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