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19.0 BUILDING 3172:  DESTRUCTION BAY FIRE HALL 
19.1 Description of Existing Water Supply System 

 
Building 3172, the Destruction Bay Fire Hall, is currently served by a water supply system 
that delivers water from an approximately 31.4 m deep well.  The well is located in a pit 
approximately 5 m from the fire hall.  The well location and other details about the 
surrounding area are provided in Figure 3172-A in Appendix A19.  The coordinates of the 
wellhead, as measured by a handheld GPS device, were recorded as: 

• UTM ZONE 7 
• Northing: 6792050 
• Easting: 617956 

 
There is no treatment or disinfection system for the water supplying this system.  The water 
system splits to supply the domestic system and the system for fire fighting use.  The 
system for fire fighting use is equipped with an elevated 22,500 L water storage tank.  A 
schematic detailing the well supply system is provided as Figure 3172-B in Appendix A19. 
 

19.2 Description of Existing Wastewater Systems 
 
The Destruction Bay Fire Hall uses a community sewage collection system.  Community 
sewage discharge fields are located greater than 100 m down gradient and approximately 
100 m cross gradient. 
 

19.3 Water Quality Results 

19.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Nine samples were collected from the Destruction Bay Fire Hall 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 3172-1 in Appendix A19.  E. coli bacteria were reported as absent in 
each of the nine samples for which results are provided, however, the sample tested on 
February 17, 2005, reported positive for total coliform bacteria.  Results provided by YTG 
indicate that samples collected since February 17th, have not have total coliform present. 
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Potability 
 
Water samples were previously collected from the Destruction Bay Fire Hall water system 
on October 19, 2004 and June 16, 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 3172-2 in Appendix A19.  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 of note are 
detailed below: 
 

• The turbidity had been reported to be 53.5 NTU during the first sampling event and 
11.0 NTU during the second sampling event.  Both sampling events reported 
turbidity 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, which is in 
exceedence of CDWQG aesthetic objective of 15 CU; 

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

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

• The hardness (as CaCO3) was 308 mg/L during the first sampling event and 
312 mg/L during the second sampling event, and is considered very hard. 

 

19.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Destruction Bay Fire Hall 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); 
• Turbidity and color; 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 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 3172-2 in Appendix A19 and the laboratory reports are included in 
Appendix B. 
 

• At 3.04 NTU, turbidity was in exceedence of the CDWQG MAC of 1.0 NTU; and, 
• The water quality results from additional analytical sampling indicated that all other 

health based and aesthetic objectives were met for the parameters analyzed. 
 

19.3.3 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 are 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 Fire Hall is under the influence of 
surfacewater sources or septic wastes. 
 

19.4 Conceptual Hydrogeology 
 
The log for this well indicates that the well is completed at a depth of 29.9 m within a sand 
aquifer.  Overlying the aquifer is approximately 29.8 m of interbedded clay and till.  The 
static water level at the time of drilling was 7.6 m below ground.  This is consistent with 
most well logs in the Destruction Bay area, which typically indicate 25 m to 50 m of fine 
grained material overlying a confined sand and gravel aquifer.  The presence of a fine 
grained confining layer provides some aquifer protection from surficial sources of 
contamination.  The expected direction of groundwater flow in the vicinity of the site is 
likely east to northeast towards Kluane Lake. 
 

19.5 Potential Contaminant Sources 
 
Potential contaminant sources from observations during the water system assessment are 
compiled in field notes in Appendix A19.  Photos of potential contaminant sources are also 
provided in Appendix A19. 
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Potential contaminant sources within 30 m of the wellhead are: 

• An above ground fuel storage tank (AST) at 1 m; and, 
• An underground fuel storage tank (UST) at 18 m. 

 
Other potential contaminant sources in the vicinity of the wellhead are a number of scrap 
cars are located approximately 20 m away from the wellhead,  an above ground fuel 
storage tank located at 39 m, and septic lines located within 30 m of the wellhead. 
 

19.5.1 Spills Records and Contaminated Sites Search Results 
 

The Environment Canada Environmental Protection Branch did identify recorded spill 
events near this site as summarized below: 
 
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 A19. 
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19.6 Identified Water System Deficiencies and Associated Risk 

19.6.1 High and Medium Risk Deficiencies 
 

• Poor wellhead construction (located in a pit below grade); 
• There is no surface sanitary seal (grout or bentonite seal as required by the 

Canadian Groundwater Association’s Guidelines for Water Well Construction; 
• By definition of the Draft Yukon GUDI Assessment Guideline, the well is 

potentially under the direct influence of surface water because it does not meet the 
requirements of the Guidelines for Water Well Construction; 

• The well is within 30 m of potential sources of contamination, including an above 
ground fuel storage tank at 2 m, an underground fuel storage tank at 18 m, and 
scrap cars within 20 m; 

• There had been raw sewage spill events reported for the community sewage system; 
• A recent bacteriological sample reported a positive total coliform count; 
• The turbidity has been reported to be consistently above the CDWQG MAC of 

1.0 NTU.  Turbidity has been reported to be as high as 53.5 mg/L; and, 
• There is no treatment or disinfection system. 

 

19.6.2 Low Risk Deficiencies 
 

• The color had previously exceeded the CDWQG aesthetic objective; and, 
• It is unlikely that the supports for the elevated water storage tank are earthquake or 

collision proof. 
 

19.7 Mitigative Options for Deficiencies 
 
Mitigative options were developed to address the deficiencies identified in the previous 
section.  Deficiencies are categorized by recommended level of priority (with Priority 1 
being most critical). 
 
When considering potential upgrades, the costs were compared between completing the 
necessary upgrades to the Fire Hall wellhead and installation of treatement in order to 
provide safe domestic water at this site versus plumbing the domestic system into the 
Kluane School system.  In light of the very poor water quality provided by the Fire hall 
well, all treatment options would include significant capital costs for pre-treatment 
(softening and filtration for turbidty reduction).  Combined with these costs, the water 
treatment costs, the cost for disinfection, standard wellhead upgrades, and relocation of the 
AST adjacent to the well are far in excess of the option of plumbing the domestic water 
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system into the adjacent school.  This option would also provide reduced maintenance 
requirements and therefore, reduced life cycle costs.  The remedial options presented below 
assume that plumbing the upgraded School well into the domestic water supply for the Fire 
hall would be logisticaly feasible.  Should PMA wish to consider other options, these could 
be provided.  The option presented assumes that minor upgrades would be completed to the 
Fire hall well to protect the integrity of the aquifer, and that this well would remain in 
service to provide water for fire fighting requirements. 

19.7.1 Priority 1 
 
Until such time as the water system is plumbed into the adjacent school water system, it is 
recommended that appropriate signage be posted indicating that the water is not treated and 
should not be used for drinking purposes.  PMA should consult with Environmental Health 
and Social Services to ensure that the wording on the advisory is appropriate.  In the 
interim, until Priority 2 upgrades are completed, it is recommended that a bottled water 
station be provided by PMA. 

19.7.2 Priority 2 
 
The following Priority 2 upgrades are recommended to provide safe drinking water to the 
Destruction Bay Fire Hall: 
 

• Following Priority 1 upgrades to the adjacent Kluane School water supply system, it 
is recommended that a new service line consisting of 1 inch insulated and heat 
traced pipe should be installed below grade between the School and the Fire Hall.  
The system should be re-plumbed so that the domestic water supply and the fire 
fighting supply are independent.  An option for emergency back-up use of the 
domestic water for fire fighting purposes should be considered. 

• The well casing should be extended to at least 500 mm above grade and the portion 
of the well pit that is below grade should be backfilled with a low permeability 
material such as bentonite or grout. 

 

19.7.3 Priority 3 
 
All risks with respect to the safety of the drinking water supply would be mitigated through 
Priority 2 upgrades. 
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19.8 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.   

19.8.1 Priority 1 
 
The cost would be minimal to provide appropriate advisory, and provide a bottled water 
station. 
 

19.8.2 Priority 2 
 
The estimated cost to complete the recommended Priority 2 upgrades are summarized 
below: 
 

• A service line installed as recommended would cost approximately $3,600 for 
materials and labour; 

• Plumbing modifications would cost approximately $200 for materials and labour. 
• The minor well upgrades described above are estimated to cost in the order of 

$1,000. 
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Photo 0610:  3172 Destruction Bay Fire Hall Photo 0611:  3172 Above ground fuel storage tank (left), wellhead enclosure 

(right) 
 

 

 

 
Photo 0612:  3172 Wellhead in pit Photo 0613:  3172 Junk cars (centre), fire hall (right) 
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Photo 0122:  3172 Elevated water storage tank Photo 0119:  3172 Pressure tank 
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