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20.0 BUILDING 3186:  DESTRUCTION BAY GRADER STATION 
20.1 Description of Existing Water Supply System 

 
Building 3186, the Destruction Bay Grader Station, is currently served by a water supply 
system that delivers water from a well located in the grader station garage.  There is also an 
abandoned well located less than a meter away from the current well, and is not equipped 
with a proper cap and was open at the time of the assessment.  The well locations and other 
details regarding the site are provided in Figure 3186-A in Appendix A20.  The coordinates 
of the wellhead, as measured by a handheld GPS device, were recorded as: 

• UTM ZONE 7 
• Northing: 6792596 
• Easting: 617886 

 
There is no treatment or disinfection system for the water supplying this system.  There is a 
sign posted in the washroom stating “Contaminated Water, Do Not Consume” and it 
appeared that bottled water is provided.  A schematic detailing the well supply system is 
provided as Figure 3186-B in Appendix A20. 
 

20.2 Description of Existing Wastewater Systems 
 
There are three Septic effluent disposal systems that were identified during the water 
system assessment.  There is a septic tank near the northeast corner of the building, located 
approximately 23 m east and downgradient from the well.  This tank likely serves the 
domestic sewage system, and effluent is likely discharged to an in ground disposal system 
southeast of the tank.  There is a leach pit located near the northwest corner of the building, 
approximately 13 m northeast and likely downgradient from the well, and it likely serves 
the sump in the wash pad.  There is a rock pit located off from the southeast side of the 
building that likely serves the sumps in the garage, and it is approximately 17 m east and 
cross-gradient from the well.  A site plan showing the septic systems is provided as Figure 
3186-A in Appendix A20. 
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20.3 Water Quality Results 

20.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Nine samples were collected from the Destruction Bay Grader Station 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 
tabulated in Table 3186-1 in Appendix A20.  Coliform bacteria and E. coli were reported as 
absent in each of the nine samples for which results are provided. 
 
Potability 
 
Water samples were previously collected from the Destruction Bay Grader Station water 
system on October 19, 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 3186-2 in Appendix A20.  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.  Items are 
note were: 
 

• During the first sampling event, the arsenic concentration was reported as 
0.0329 mg/L, which is in exceedence of the current CDWQG MAC of 0.025 mg/L.  
The arsenic concentration was reported as 0.0184 mg/L during the second sampling 
event, which although is not in exceedence of the current CDWQG MAC, is in 
exceedence of the proposed new MAC of 0.005 mg/L; 

• The turbidity was 21.1 NTU during the first sampling event and 12.7 NTU during 
the second sampling event, and was in both cases in exceedence of the CDWQG 
MAC of 1.0 NTU and aesthetic objective of 5.0 NTU; 

• The colour during the first sampling event was greater than 60 CU; 
• The iron concentration was 2.94 mg/L during the first sampling event and 

1.34 mg/L during the second sampling event, and was in both cases in exceedence 
of the CDWQG aesthetic objective of 0.3 mg/L; 

• The manganese concentration was 0.165 mg/L during the first sampling event and 
0.137 mg/L during the second sampling event, and was in both cases in exceedence 
of the CDWQG aesthetic objective of 0.05 mg/L; 

• The water quality results indicated that all other health based and aesthetic 
objectives were met for the parameters analyzed; 
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• The water quality results indicated that the groundwater from which this system 
receives its water supply is a magnesium bicarbonate type water; and, 

• The hardness (as CaCO3) was 399 mg/L during the first sampling event and 
350 mg/L during the second sampling event, and is considered extremely hard. 

 

20.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Destruction Bay Grader Station that was identified to be 
included during the water system assessments is detailed below: 
 

• The full suite of total and dissolved metals, including vanadium, as there had been 
exceedences of arsenic, iron, and manganese; 

• Turbidity and colour; 
• Silica and phosphate to determine potential for a point of entry arsenic removal 

system; 
• 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); 
• Extractable Petroleum Hydrocarbons (EPH) and Polycyclic Aromatic 

Hydrocarbons (PAH) 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 3186-2 in Appendix A20 and the laboratory reports are included in 
Appendix B. 
 

• At 0.0353 mg/L, the reported total arsenic concentration was in exceedence of the 
CDWQG MAC of 0.025 mg/L.  The dissolved arsenic concentration was 
0.0217 mg/L, signifying that a large portion of the arsenic concentration can be 
attributed to dissolved particles; 

• At 23.0 NTU, the turbidity was in exceedence of the CDWQG MAC of 1.0 NTU 
• At 2.20 mg/L, the total iron concentration was in exceedence of the CDWQG 

aesthetic objective of 0.3 mg/L.  The dissolved iron concentration was 0.033 mg/L, 
signifying that the iron content can be mainly attributed to suspended solids; 

• At 0.238 mg/L, the total manganese concentration was in exceedence of the 
CDWQG aesthetic objective of 0.05 mg/L.  The dissolved manganese concentration 
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was 0.201 mg/L, signifying that the manganese content can be mainly attributed to 
dissolved particles; 

• The screening for EPH and PAH indicated that each of the parameters analyzed was 
below analytical detection limits and CDWQG; and, 

• Water quality results from additional analytical sampling reported that all other 
health based and aesthetic objectives were met for the parameters analyzed. 

 

20.3.3 Indicators of Potential Contamination 
 

Chloride, nitrate and nitrite concentrations can indicate impacts from surfacewater sources 
or septic waste.  Chloride concentrations were reported to be low and can be considered to 
be within the normal background ranges for groundwater in the area.  Nitrate and nitrite 
concentrations for this sample were also low and within the normal background range for 
this area.  These water quality results do not suggest that the aquifer from which the 
groundwater is obtained for the Destruction Bay Grader Station is under the influence of 
surfacewater sources or septic wastes. 
 

20.4 Conceptual Hydrogeology 
 
There was no log available for review for this well.  The direction of groundwater flow as 
inferred from topographical maps and aerial photographs is likely east to northeasterly 
towards Kluane Lake. 
 

20.5 Potential Contaminant Sources 
 
Potential contaminant sources from observations during the water system assessment are 
compiled in field notes in Appendix A20.  Photos of potential contaminant sources are also 
provided in Appendix A20. 
 
Potential contaminant sources within 30 m of the wellhead are: 

• A leach pit at approximately 13 m; 
• Rock pit at 17 m; 
• Underground fuel storage tank at less than 25 m; 
• Used antifreeze drums at 7 m; and, 
• An above ground used oil storage tank at 9 m. 

 
In addition, a tar emulsion above ground storage tank is located 45 m upgradient from the 
wellhead, and a tar or creosote above ground storage tank is located at 55 m upgradient.  
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There is a fuel pumping area located approximately 36 m upgradient fromt the well.  The 
septic tank that serves the grader station is 23 m away, and the location of the septic 
discharge field associated with this tank is unknown, but may be within 30 m.  The 
underground fuel storage tank is located somewhere under the concrete floor of the grader 
station maintenance garage, but the exact location is unknown. 
 

20.5.1 Spills Records and Contaminated Sites Search Results 
 
The Environment Canada Environmental Protection Branch did identify recorded spill 
events near this site. 
 
On September 26, 2003, approximately 500 L of diesel fuel spilled at the Yukon Electrical 
Company complex in Destruction Bay due to a faulty vent.  The spill had reportedly been 
cleaned up but the soil was reportedly not removed. 
 
There had been multiple spill events of raw sewage due to failures with the community 
sewage system in Destruction Bay.  On two occations in 1993, a mechanical failure caused 
approximately 37 800 L and 11 340 L of raw sewage to spill.  The sewage had in both 
cases reportedly flowed over the ground surface and ponded near Kluane Lake.  
Additionally, four recorded spill events occurred in 1995 and 1996 caused by leaking or 
broken sewer mains, spilling raw sewage in the Destruction Bay area.  Two events 
recorded spills of approximately 200 L each, but the other two events spilled an unknown 
amount. 
 
The Government of Yukon Environmental Programs Branch and Environment Canada 
Environmental Protection Branch did not identify any other recorded spill event or any 
contaminated sites issues for this site or neighbouring sites.  Spill records are provided in 
Appendix A20. 
 

20.6 Identified Water System Deficiencies and Associated Risk 

20.6.1 High and Medium Risk Deficiencies 
 

• Poor surface completion of the wellhead (located in a corner of the maintenance 
garage, does not extend the required 500 mm above grade); 

• There is no surface sanitary seal (grout or bentonite seal as required by the 
Canadian Groundwater Association’s Guidelines for Water Well Construction; 

• There is no log available to review lithology and construction; 
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• By definition of the Draft Yukon GUDI Assessment Guideline, the well is 
potentially under the direct influence of surface water because the completion depth 
is unknown and the well construction 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 
underground fuel storage tank, used antifreeze drums, a waste oil storage tank, and 
industrial activities; 

• There are two Septic effluent leach pits located within 30 m of the well.  The septic 
tank is located approximately 23 m from the well, and although the exact location 
of the septic field is unknown it may be within 30 m of the well; 

• There is an uncapped abandoned well located less than 1 m from the current well; 
• Turbidity has consistently been above both the CDWQG MAC of 1.0 NTU and 

aesthetic objective of 5.0 NTU.  The most recent sampling event reported turbidity 
to be 23.0 NTU; 

• Arsenic has been reported to be above the current CDWQG MAC of 0.025 mg/L.  
The most recent sampling event reported the arsenic concentration to be 
0.0353 mg/L; and, 

• There is no treatment or disinfection system. 
 

20.6.2 Low Risk Deficiencies 
 

• The well is within 60 m and downgradient from a tar tank and a tar or creosote tank; 
• The water system is very old and in disrepair; 
• Colour had previously exceeded the CDWQG aesthetic objective of 15 CU.  The 

most elevated colour was greater than 60 CU; 
• The iron concentration has consistently been in exceedence of the CDWQG 

aesthetic objective of 0.3 mg/L.  The most elevated reported iron concentration was 
2.94 mg/L; and, 

• The manganese concentration has consistently been in exceedence of the CDWQG 
aesthetic objective of 0.05 mg/L.  The most recent sampling event reported the 
manganese concentration to be 0.238 mg/L. 

 
20.7 Mitigative Options for Deficiencies 

 
To address the high-risk deficiencies identified by EBA in the Draft report for this water 
system, PMA coordinated the drilling, construction and testing of a new well to serve the 
Destruction Bay Grader Station.  The construction of the well is documented in a report to 
PMA entitled “Well Completion Report- Destruction Bay Grader Station” (EBA 2005).  
The well completion report also included details of decommissioning of an abandoned well 
and recommendations pertinent to maintaining the safety of the new water supply well.  
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The new well has not yet been commissioned, therefore the following interim mitigative 
measures are provided until the new well is hooked up to the supply system.   

20.7.1 Priority 1 
 

• The new well should be connected to the building water supply system, and the 
existing well should be properly decommissioned as soon as weather permits; 

• An NSF/ASNI 55 certified UV treatment system (or equivalent) should be installed 
to provide disinfection.  Pretreatment will likely be required.  Engineering input 
from a qualified water treatment consultant should be obtained for final system 
design. 

• The new well must be sampled for bacteriological results prior to use as a potable 
water supply; 

• PMA should continue to provide drinking water via a bottled water station until the 
new well is hooked-up; and, 

• Consult with EHSS to ensure that the existing advisory is adequate. 
 

20.7.2 Priority 3 
 
The existing well should be properly decommissioned once the new well is commissioned. 
 

20.8 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.   
 

20.8.1 Priority 1 
 
Connection of the new water supply well is estimated to cost in the order of $7,400 
assuming that the well is connected with a pitless adapter. 
 

20.8.2 Priority 2 
 
A suitable treatment/disinfection system would likely cost in the order of $3,700, assuming 
$2,200 for the UV disinfection, and $1,500 for a residential size water softener. 
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20.8.3 Priority 3 
 
The cost associated with decommissioning the existing water wells is estimated at 
approximately $1,000. 
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Photo 0608:  3186 Destruction Bay Grader Station maintenance garage Photo 0609:  3186 Existing well (right) and abandoned well (left) 

 

 

 

 
Photo 0601:  3186 Leach pit Photo 0604:  3186 Scrap metal 

05/07/28 05/07/28 

05/07/28 05/07/28 

 
   
 
 



 
EBA File: 1260002.003  Site 3186 – Destruction Bay Grader Station       August 2005 
 
 

 

 

 

 
Photo 0605:  3186 leach pit Photo 0606:  3186 septic tank 

 

 

 

 
Photo 0599:  3186 Tar tank Photo 0607:  3186 Asphalt piles and salt storage 
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