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16.0 BUILDING 2544:  DAWSON CITY AIRPORT TERMINAL BUILDING 
16.1 Description of Existing Water Supply System 

 
The water system for the Dawson City Airport Terminal Building (Building 2544) 
is supplied by a 12.2 m deep well that is located in pit below grade approximately 
4 m east of the terminal building adjacent to the airport apron.  A site plan is 
provided as Figure 2544-A in Appendix A16.  The coordinates of the wellhead, as 
measured by a handheld GPS device, were recorded as: 

• UTM ZONE 7 
• Northing: 7103361 
• Easting: 591523 

 
There are no treatment or disinfection components to this water system.  A 
schematic detailing the water supply system is provided as Figure 2544-B in 
Appendix A16.  An 8.1 m deep abandoned well is located in the crawl space 
underneath the terminal building approximately 9 m from the well that is in use.  
Photos of the well and water system are also included at the back of Appendix A16.   
 

16.2 Description of Existing Wastewater Systems 
 
A septic holding tank serving the Airport Terminal is located near the northwest 
corner of the building, approximately 28 m west of the well.  The septic system 
location is indicated on Figure 2544-A in Appendix A16.  It is unclear whether 
there is an in-ground septic disposal field associated with this tank.  If there is a 
septic field, it may be within 30 m of the well.  A steel casing, which may indicate 
the location of a septic field was observed protruding from the ground to the west of 
the airport building.  The purpose of this casing should be determined.   
 

16.3 Water Quality Results 
16.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Seven samples were collected from the Dawson City Airport Terminal Building 
water system between October 2004 and June 2005 and were tested for total 
coliform and E. coli by Yukon Environmental Health Services using the 
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presence/absence test method.  Results are tabulated in Table 2544-1 in 
Appendix A16.  Coliform bacteria and E. coli were reported as absent in each of the 
seven samples for which results are provided. 
 
Potability 
 
Water samples were collected from the Dawson City Airport Terminal Building 
water system on September 29, 2004 and June 8, 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 
2544-2 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 potential indicators of contamination.  Relevant details are as 
follows: 
 

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

• The water quality results indicated that the groundwater is calcium 
bicarbonate type with a pH of approximately 7.4; and, 

• The hardness (as CaCO3) was in the order of 170 mg/L during both 
sampling events, and is considered moderately hard. 

 

16.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Dawson City Airport Terminal 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; 

• Total organic carbon (TOC); and, 
• Measurements in the field for total dissolved solids, conductivity, pH, and 

temperature. 
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Additional Analytical Results 
 
A water sample was obtained by EBA during the water system assessment on 
August 19 2005, and was submitted to ALS Environmental in Vancouver BC for 
analysis of the additional parameters indicated above.  These results are 
summarized in Table 2544-2 in Appendix A16 and the laboratory reports are 
included in Appendix B.  

 

16.3.3 Indicators of Potential Contamination 
 

Chloride, nitrate and nitrite concentrations can indicate impacts from surficial 
sources of contamination such as septic waste.  Chloride concentrations were low 
and are within the normal background range for groundwater in the area.  Nitrate 
and nitrite concentrations for this sample are also low and within the normal 
background range for this area.  These water quality results indicate that the 
groundwater sample obtained from W-2544 was not under the influence of 
anthropogenic sources of nutrients or anions that may be derived from septic 
wastes. 
 

16.4 Conceptual Hydrogeology 
 
This well is completed at a depth of 12.2 m within a coarse gravel, cobble and 
boulder aquifer.  The well log indicates a static water level of 4.7 m below ground 
with no fine-grained material overlying the aquifer.  The aquifer is very vulnerable 
to surficial sources of contamination and is likely under the direct influence of 
surface water. 
 
This well is situated southeast of the Klondike River and is likely completed within 
the alluvial floodplain deposits.  Water levels and groundwater flow direction in the 
aquifer is most likely closely connected to water levels in the Klondike River.  The 
ambient groundwater flow direction in the vicinity of the well is likely 
northwesterly down the river valley and towards the river. 
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16.5 Potential Contaminant Sources 
 
Details and photographs of potential contaminant sources observed during the site 
investigation are compiled in Appendix A16.   
 
Potential contaminant sources within 30 m of the wellhead are: 

• A septic holding tank at 28 m; 
• An above ground fuel storage tank (AST) at 30 m; and 
• An abandoned well at 9 m. 

 
In addition, an underground fuel storage tank and several spill events have taken 
place at the site. 
 

16.5.1 Spills Records and Contaminated Sites Search Results 
 
The following spill events were documented by Environment Canada Spills records 
and included in Appendix A16: 
 

• It was reported that during the month of August 1982, two spills occurred at 
the airport due to overfilling of fuel tanks.   

• During the month of June 1988, two spills occurred on the gravel tarmac 
behind the airport terminal.  

• Various spills of fuel occurred between 1992 and 1994 due to overfilling of 
the UST resulting in approximately 4500 L of heating fuel being discharged.   

• Two other spills of unknown quantities of aviation fuel occurred on the 
airport property in 1999 and 2001.  Little information on cleanup is 
available. 

 
The Government of Yukon Environmental Programs Branch and Environment 
Canada Environmental Protection Branch did not identify any other 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 

 
High and medium risk deficiencies for this water system that were identified during 
this study include: 

• Poor surface completion of the wellhead (located in a pit below grade); 
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• There is no surface sanitary seal (grout or bentonite seal as required by the 
Canadian Groundwater Association’s Guidelines for Water Well 
Construction; 

• At 12.2 m in depth, the well is considered to be a shallow well completed 
within a shallow - unconfined aquifer.  The well is vulnerable to surface 
sources of contamination including chemical and biological contaminants; 

• 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 that is less than 
15 m below grade, and does not meet the requirements of the Guidelines for 
Water Well Construction. 

• The well is located within 30 m of potential contaminant sources, including 
an abandoned well and an AST and fueling area; 

• There have been several historical spill events on the airport property, some 
of which were in relatively close proximity to the well; and, 

• There is no treatment or disinfection system present. 
 

16.6.2 Low Risk Deficiencies 
 

There were no low-risk deficiencies identified for this site.  All deficiencies are 
considered to be either high or medium risk. 
 

16.7 Mitigative Options for Deficiencies 
 
The following mitigative options are recommended to address the immediate risk 
deficiencies associated with the water system at the Dawson City Airport Terminal 
Building. A detailed hydrogeological assessment was completed by EBA in 
November 2005 to establish the groundwater flow regime in the vicinity of the site.  
The results of this assessment are summarized in a letter report to PMA (EBA 
2006).  A summary of the results of this study is provided below: 

 
• Potential contaminants of concern including polycyclic aromatic 

hydrocarbons, extractable petroleum hydrocarbons and glycols were not 
detected above laboratory detection limits for the sample collected on 
November 22nd, 2005. 

• Several potential contaminants of concern exist within the 50-day zone of 
travel of the well capture zone.   
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Deficiencies are categorized by recommended level of priority (with Priority 1 
being most critical). 
 

16.7.1 Priority 1 
 
The following Priority 1 mitigative options are recommended to address the high-
risk deficiencies associated with the water system at the Dawson City Airport 
Terminal: 
 
• An adequate disinfection system should be installed due to the vulnerability of 

this aquifer to potential biological parameters and the absence of a bentonite 
grout seal.  Based on water quality results, it is anticipated that a UV system 
could be utilized without pre-treatment.  Since the well has been flagged as 
being potentially under the direct influence of surface water (EBA 2006) it is 
recommended that NSF-16 certified filtration (to 1 micron absolute) followed 
by an NSF/ANSI 55 certified UV disinfection (or equivalent) system be 
installed.  These are conceptual design recommendations based on the 
information available for planning and budgeting purposes.  Engineering input 
will be required for final system specifications. 

 
• Recommendations to implement management strategies and contingency 

planning are outlined in the letter report of March 2006, and include the 
following: 

o Implementation of a monthly monitoring program for potential 
contaminants of concern including hydrocarbons (PAH, BTEX/VPH) 
and glycols. 

o Regulation and management of activities within the well capture zone 
including the relocation of proposed fuel storage and handling facilities 
at the Initial Attack Base. 

o Development of contingency plans so that alternate water supply 
sources can be supplied in the event of a spill or fuel release within the 
well capture zone. 

 
Given the inherent vulnerability of the aquifer and risk posed by existing potential 
contaminants of concern within the well capture zone, consideration should be 
given to converting this system to bulk water delivery.  Alternatively, the well could 
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be re-located to a location upgradient from all potential contaminant sources.  Given 
the size of the site, and the risk posed by the airport runway and fuel handling 
activities, this new well would have to be located a significant distance away from 
the airport terminal building (> 400 m) to ensure no high-risk activities are 
occurring within the capture zone. 
 

 
16.7.2 Priority 2 
 
The following Priority 2 upgrades are recommended to mitigate remaining health 
risks to this water system: 

• Standard wellhead upgrades consisting of pitless adapter (snappy type), 
casing extension, retrofitting of a bentonite/grout surface sanitary seal, 
casing insulation and installation of a high visibility lockable PVC stick-up 
casing protector. 

• Decommissioning of abandoned wells in accordance with proposed 
regulations. 

 
16.7.3 Priority 3 
 
No low risk deficiencies have been identified for this site. 
 
 

16.8 Cost Estimates for Mitigative Options 
 
Engineering costs for mitigative options are estimated to be 20% of construction 
costs, and would include inspection and completion reporting.  The costs for 
materials and labour (not including engineering) are provided in the sections below.  
An additional contingency allowance of 20% is suggested for budgetary purposes.   
 

16.8.1 Priority 1 
 
Class D estimated costs for Priority 1 recommended upgrades are detailed below: 

 
• A filtration and UV disinfection system would cost approximately $3,000 for 

materials and labour. 
• The recommended monthly sampling program would cost approximately $500 

per month ($6,000 per year) and should be included in an operation budget. 
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• Capital costs for regulation of activities within the well capture zone including 
the relocation of proposed fuel storage and handling facilities would cost in the 
order of $10,000.  There would be ongoing costs to continue to regulate 
activities at this are of the site, which are difficult to quantify at this time. 
Development of contingency plans can be incorporated into the standard spill 
response plan for airport operations.  Depending on contingency measures 
provided, costs may be variable. 
 

The life cycle costs to convert to water delivery, or to drill a new well that is 
upgradient of all potential contaminant source should be considered against the 
recommended monitoring program to decide upon a long-term water supply option.  
If it is intended to continue using the existing well, it is recommended that Priority 
2 upgrades be completed as described below. 

 
16.8.2 Priority 2 
 

• The recommended standard wellhead upgrades would cost approximately 
$3,000 for materials and labour; 

• Decommissioning of two abandoned shallow wells would cost 
approximately $500 per well including materials and labour as long as this 
work is completed at the same time as the wellhead upgrades (e.g. 
mob/demob costs are shared). 

 
16.8.3 Priority 3 
 
There are no Priority 3 upgrades recommended at this time. 
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Photo 088:  2544 Dawson City Air Terminal Building. Photo 089:  2544 Enviro ASTs for bulk fuel storage. 

  
Photo 090:  2544 Wellhead. Photo 234:  2544 Abandoned well (bottom) pressure tank & pump controls  

(top). 
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