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9.0 BUILDING 1334:  LAKEVIEW FIRE HALL 
9.1 Description of Existing Water Supply System 

 
The existing water supply at the Lakeview Fire Hall consists of a single well that supplies 
water to an elevated holding tank (4,550 L).  Sodium Hypochlorite is injected by a 
Grundfos Digital Dosing chlorinator into the piping system prior to delivery to the 
overhead storage tank.  There is a back-up LMI system in place as well.  The water flows 
from the tank by gravity to an overhead truck fill for water delivery to local residents and 
also feeds into a pressurized domestic system servicing the fire hall.  There is also an 
exterior public water station where local residents retrieve water.  In addition, water is fed 
to two water-holding tanks used to fill the fire truck.  The coordinates of the wellhead, as 
measured by a hand held GPS device, were recorded as: 
 

• UTM ZONE 8 
• Northing:  6702194 
• Easting:  540097 

 
The well was drilled by Fredalena Enterprises in 1992, and is reported to be 28 m deep.  
The static groundwater level at the time of drilling was reported to be 19.5 m below 
ground, and the wellhead is located approximately 1.8 m below grade inside a 1.2 m 
diameter steel culvert with a wooden box enclosure at surface. 
 
Figures detailing the site features and system details are provided in Appendix 9. 
 

9.2 Description of Existing Wastewater Systems 

 
The wastewater disposal system for the Lakeview Fire Hall consists of a septic tank that 
discharges to an adjacent ground disposal field located about 34 m south of the well.  The 
septic field is located at an elevation that is approximately 5 m lower than the ground 
surface at the wellhead, and downslope of the well.   
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9.3 Water Quality Results 

9.3.1 Water Quality Results from Previous Sampling 

 
Bacteriological 
 
Bacteriological sampling of water from the Lakeview Fire Hall water system has 
previously been completed on a number of occasions by EBA for the Property 
Management Agency as part of a separate contract.  EBA was provided access to the YTG 
database in order to review the results of this previous bacteriological sampling.  Nine 
samples were collected from this system between October 2004 and March 2005, and were 
tested using the presence/absence test method for Total Coliform and E. coli by Yukon 
Environmental Health Services.  Results are tabulated in Table 1334-1 in Appendix A9.  
According to the YTG database, E. coli Bacteria and Total Coliform bacteria was reported 
as absent in each of the nine samples for which results were provided. 
 
Detailed Potability Analyses 
 
A water sample was previously collected from the Lakeview Fire Hall water system on 
June 15, 2004.  The sample was submitted to ETL EnviroTest in Surrey BC for detailed 
potability analyses.  The results of these analyses are summarized in Table 1134-2 and are 
included in Appendix B.  EBA reviewed the analytical results to compare them with the 
Canadian Drinking Water Quality Guidelines (CDWQG) and to observe general water 
quality, identify and recommend additional sampling and analytical, and to identify 
potential indicators of contamination. 
 

• The water quality for the sample obtained on October 5, 2004 indicated that the 
groundwater source was calcium-bicarbonate type with high hardness and a pH of 
approximately 8.22. 

• At 0.556 mg/L, the iron concentration exceeded the Canadian Drinking Water 
Quality Guidelines (CDWQG) aesthetic limit of 0.3 mg/L. 

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

 

9.3.2 Identification of Additional Analytical Testing Required 

 
Analyses for trihalomethane and haloacetic acids were identified as additional requirements 
due to the operation of a chlorine disinfection system.  The results of these additional 
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analyses indicated that all compounds analyzed were present in concentrations less than the 
detection limits of the respective analyses. 
 
The assessment team completed analysis of the residual chlorine concentration of a water 
sample from the kitchen tap.  The results indicated a concentration of 0.36 mg/L at the time 
of the inspection.  Residual chlorine is currently monitored weekly at the Lakeview Fire 
hall, and results recorded over the previous six weeks indicated concentrations ranging 
between 0.25 and 0.31 mg/L.  The results have been reported to range between 0.2 and 
0.7 mg/L (pers. Comm. Fire Chief Jurgen Williams).  These results indicate that the 
residual chlorine concentration is often less than the required concentration of 0.4 mg/L for 
water delivery (e.g. for pick-up at the truck fill).  However, the results satisfy the 
requirement of 0.2 mg/L for the point of consumption for the domestic system within the 
Fire hall.  
 

9.3.3 Indicators of Potential Contamination 

 
No indicator parameters were assessed to be elevated above inferred background levels, 
indicating that the well water supply is not likely impacted by nearby surface sources of 
contamination. 
 

9.4 Conceptual Hydrogeology 

 
The groundwater flow direction in the vicinity of the Lakeview Fire hall is inferred to be 
southwesterly towards Marsh Lake.  Predominantly well-graded granular sediments were 
reportedly encountered during the well drilling, and the well appears to have been 
terminated within a reasonably productive overburden aquifer.  The static water level was 
reported to be about 19.5 m below ground and the well was terminated at about 28 m depth. 
 

9.5 Potential Contaminant Sources 

Potential contaminant sources from observations during the site investigation are compiled 
in Table 1334-4 in Appendix A9.  Photos of potential contaminant sources are provided in 
Appendix A9. 
 
A summary of potential contaminant sources within 30 m of the wells is provided below: 
 

o Above ground fuel storage tank at 27m. 
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9.5.1 Spills Records and Contaminated Sites Search Results 

 
Investigation of available spills record information and contaminated sites search results 
found that there had been a spill reported November 22, 1987.  The spill has been recorded 
in the Environment Canada Spill Report Information Database as Spill # 8717.  There had 
reportedly been a transport that had lost control and crashed approximately 500 m south of 
the Lakeview Marina turnoff on the Alaska Highway.  Due to frozen condition and lack of 
surface drainage area, environmental damage was reportedly minimal.  Since the reported 
spill location is at least 1 km away from Lakeview Fire Hall, this spill is not considered to 
be a potential concern to the water quality at the Lakeview Fire Hall. 
 

9.6 Identified Water System Deficiencies and Associated Risk 

9.6.1 High and Medium Risk Deficiencies 

 
The following high-risk and medium deficiencies were identified for the Lakeview Fire 
Hall water supply system: 

• Poor surface completion of the wellhead below ground; 
• 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; 

• Chlorine injection valve cracked;  
• Present piping configuration may allow water from the fire truck fill tanks to enter 

the potable water system which presents a health risk; and 
• There is no backflow preventer on the hose bib line.   
• Fire truck fill tanks do not appear to be cleaned regularly. 
• The well is approximately 20 m from the sewer discharge pipe. 

 

9.6.2 Low Risk Deficiencies 

 
The following low-risk deficiencies were identified for the Lakeview Fire Hall water supply 
system: 

• Peak demand flow may not be sufficient.  According to YTG plumber, the domestic 
water tank is too small for peak demand, and the piping size should be increased. 

• The overflow pipe discharges inside the building in the event of overfilling. 
• The arsenic concentration exceeds the proposed maximum acceptable concentration. 
• The gasoline AST is approximately 27 m from the wellhead.  This has been 

identified as low risk because it is double walled tank with a Kam lock fill and small 
overflow containment. 
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9.7 Mitigative Options for Deficiencies 

 
Mitigative options were developed to address the deficiencies identified in the previous 
section.  Deficiencies are prioritized by risk in the following sections. 
 

9.7.1 Priority 1  

 
The wellhead completion should be improved to decrease the susceptibility to surface 
contamination.  This would involve raising the well casing to a minimum of 500 mm above 
ground level and retrofitting a proper surface seal to 3 m depth around the well casing.  The 
ground surface should then be graded to promote surface drainage away from the well.  A 
fence should also be placed around the well to prevent access for animals and people. 
 
The draft guidelines provide that wells “under the direct influence of surfacewater” require 
filtration and disinfection.  As such, it is recommended that an adequate filter system to 
remove particles down to 1 micron (absolute) be installed. 
 
Reportedly, the chlorine injection valve has already been be repaired by YTG. 
 
The configuration of the piping must be adjusted to eliminate the existing cross-
contamination potential from the fire truck fill tanks.  This would involve moving the 
solenoid valve for the fire truck fill tanks closer to the tanks and installing a backflow 
preventer.  The domestic feed line should be installed prior to the solenoid valve, and 
should be increased from ¾ inch to 1-inch diameter.  If not already completed, a backflow 
preventer should be installed on the hose bib line.   
 
These are conceptual design recommendations based on the information available for the 
purpose of planning and budgeting.  Engineering input will be required for final system 
specifications. 
 
 

9.7.2 Priority 2  

 
The fire truck fill tanks should be cleaned on a regular schedule, every 12 months should be 
sufficient. 
 



EBA File: 1260002.001 - 49 - March 2006 
 
 

 
 
                                      
   

 
 
 

The overflow piping should be extended to the outside of the building.  This upgrade should 
be undertaken at the same time as the high risk piping adjustments. 
 

9.7.3 Priority 3 

 
Further investigation of the reported water quantity problems under peak demand should be 
evaluated.  This would involve assessment of the actual demand versus the capabilities of 
the existing system.  Modifications to the pump and/or tank sizes should be made as 
required, provided the well is capable of supplying water at the increased rate.  The 
sustainable well yield may also have to be assessed. 
 
As indicated previously, the proposed maximum acceptable concentration for arsenic is 
likely to change in the near future.  Arsenic treatment would likely be required at such time 
as the guidelines change.  This has been considered a lower risk at this time given that there 
will most likely be a grace period to give water system owners some time to implement the 
necessary treatment. 
 

9.8 Cost Estimates for Mitigative Options 

Engineering costs for pre-design and preparation of process diagrams and specifications for 
project tendering for water treatment systems are estimated to be 25% of construction costs.  
Engineering costs for other 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.   

9.8.1 Priority 1  

 
The cost for the recommended wellhead improvements is estimated to be about $5,000. 
 
The cost to adjust the piping configuration as recommended is estimated to be about $3,500  
for materials and labour (4” backflow preventer costs approx. $2500).  
 
The cost to install a backflow preventer (1 “ DCA) within the outside hose bib water line 
would cost approximately $400 installed. 
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9.8.2 Priority 2  

 
The cost to include the fire truck fill tanks into the regular cleaning program for the 
domestic tank is estimated to be about $500 per cleaning and should be included in 
operations and maintenance of these systems. 
 
The cost to adjust the overflow piping is included in the above high risk piping 
improvement estimate. 
 
An assessment of the actual water demands and detailed evaluation of the existing system 
capabilities (not including a well yield evaluation) is estimated to be about $2,000. 
 

9.8.3 Priority 3 

 
The costs to increase the domestic storage volume and/or increase the pump capacity are 
estimated to range from $5,000 to $10,000. 
 
The cost for a point of entry arsenic removal system is in the order of $4,000. 
 











Building # Building Name

Number of 
Sampling 
Events

Time Period 
over which 
Sampling 
was Done

Any Positive 
Total Coliform 

Results?   
(yes or no)

Fraction of 
Positive Total 

Coliform 
Results vs. 

Total 
Sampling 

Events

Any positive 
E.Coli 

results?  (yes 
or no)

Most Recent 
Sampling Event 

Available for 
EBA Review

1334
Lakeview Firehall 
(Fill Station) 9

Sept-04 to 
Mar-05 no 0/9 no 2-Mar-05

TABLE 1334 - 1: SUMMARY OF BACTERIOLOGICAL RESULTS



SOURCE:
Location/ Resident
Address
Treatment

Source of Water

Purpose of Sampling Baseline
Additional 
Sampling

Sample Location Kitchen Tap

Date Sampled 9-May-05 Lower Limit
Physical Tests (ALS) AO MAC AO
Colour           (CU) <5.0 15
Conductivity     (uS/cm) 678
Total Dissolved Solids 405 500
Hardness         CaCO3 163 AO >200 = poor, > 500 unacceptableA

pH 8.22 6.5 8.5
Turbidity        (NTU) 0.38 1 5

Dissolved Anions (ALS)

Alkalinity-Total        CaCO3 276
Chloride       Cl 6.67 250
Fluoride       F 0.328 1.5
Sulphate       SO4 109 500
Nitrate Nitrogen           N <0.10 10
Nitrite Nitrogen           N <0.10 1

Total Metals (ALS)
Aluminum    T-Al <0.010
Antimony    T-Sb <0.00050 0.006
Arsenic     T-As 0.0059 0.025
Barium      T-Ba 0.021 1
Boron       T-B 0.25 5
Cadmium     T-Cd <0.00020 0.005
Calcium     T-Ca 52.3
Chromium    T-Cr <0.0020 0.05
Copper      T-Cu 0.020 1
Iron        T-Fe 0.095 0.3
Lead        T-Pb <0.0010 0.01
Magnesium   T-Mg 47.5
Manganese   T-Mn 0.0327 0.05
Mercury     T-Hg <0.00020 0.001
Potassium   T-K 3.22
Selenium    T-Se <0.0010 0.01
Sodium      T-Na 19.4 200
Uranium     T-U 0.00054 0.02
Zinc        T-Zn <0.050 5

Trihalomethanes
Bromodichloromethane <0.0010
Bromoform <0.0010
Chloroform <0.0010
Dibromochloromethane <0.0010
Total Trihalomethanes <0.0040 0.1

Haloacetic Acids
Bromoacetic Acid <0.0020
Bromochloroacetic Acid <0.0020
Chloroacetic Acid <0.020
Dibromoacetic Acid <0.0020
Dichloroacetic Acid <0.0020
Trichloroacetic Acid (TCA) <0.0020

Field Chemistry (EBA)
pH 7.99 6.5 8.5
TDS 330 500
EC (uS/cm) 650
Temperature 10
Free Available Chlorine 0.36 250
Notes:
A.  Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines - exceedences are 
indicated in yellow highlighting.
Shading indicates exceedence of Proposed MAC guideline (arsenic).
Bold Underline with Yellow shading indicates exceedence of CDWQG MAC
Results are expressed as milligrams per litre except for pH and Colour (CU), Conductivity (umhos/cm),Temperature (oC) 
and Turbidity (NTU)
< = Less than the detection limit indicated.
AO = Aesthetic Objective
MAC = Maximum Acceptable Concentration (Health Based)

Table 1334-2: Water Quality Results

Upper Limit

On-Site Well

Building 1334 - 
Lakeview Fire Hall

GCDWQ Criteria

Judas Creek Subdivision, 

Chlorination



Building # Building Name Location
Northing     
(+/- 10 m)

Easting     
(+/- 10 m)

Grade 
Elevation      
(+/- 10 m)

1334 Lakeview Fire Hall Marsh Lake 6702194 540097 678

Well Casing 
Diameter 

(mm)
Year Well 
Installed Well Log?

Well Depth   
(m bg)

Reported 
Low 

Permeabilty 
Protective 

Layer?
Pump Setting  

(m bg)

Well 
Capacity  -   
Tested, or 

Reported by 
User

Static Water 
Level Below 

Ground     
(m-btwc)

150 1992 Yes 28
Silt - 0m to 7m
Clay - 21m to 

28m
? ? 17.8

Wellhead 
Above 

ground (m) Well Cap Well Screen
Surface      

Seal
Apron 

Grading

1.7 below grade Split Cap Gasket Yes
1.2m Unlikely No, but slopes 

away from pit

Well Construction Details

Table 1334-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

Well Details

Well Identification and Location



Table 1334-4:  Potential Contaminant Sources 
Building 1334 – Lakeview Fire Hall 

Potential 
Contaminant 

Source 

Potential 
Contaminants 

Distance from 
Water Source Northing Easting 

Dump or 
Landfill 
 

Organic and 
inorganic chemicals.

>120 m 
  

Cemetery  
Biological1, 
inorganic2 and 
organic parameters. 

Approximately 
800 m   

Sewage lagoon 
Biological, 
inorganic and 
organic parameters. 

>300 m 
  

Sewage lines, 
tanks and lift 
stations 

Biological, 
inorganic and 
organic parameters. 

Approx. 20 m 
  

Septic fields 
Biological and 
Inorganic 
parameters. 

34 m 
  

Gas stations 
Organic and 
Inorganic 
parameters. 

>30 m 
  

Undergrounds 
Fuel Storage 
Tanks (USTs) 

Organic parameters.
>30 m 

  

Above ground 
storage tanks 
(ASTs) 

Organic 
parameters. 

27 m 
6681117 538692 

Aviation Fuel 
Drums Organic parameters 48 m 6621185 538644 

Naturally 
occurring 
sources of 
contamination 

Radionuclides, 
Bacteria and 
Viruses from 
surfacewater 
sources. 

>150 m 

  

Notes:   Bold highlighting of distances indicates non-compliance with proposed 
guidelines 
1- Biological parameters include:  bacteria, viruses, protozoa (parasitic 
organisms), helminthes (intestinal worms), and bio aerosols (inhalable 
moulds and fungi). 
2 – Inorganic contaminants could include arsenic in embalming 
chemicals (prior to early 1900’s), and heavy metals in caskets. 

Required Setback Distances Draft Guidelines for Part III – Small Public 
Drinking Water Systems: 
 300 m (1,000 ft) from a sewage lagoon or pit and manure heaps 
 120 m (400 ft) from a solid waste dump or a cemetery 
 30 m (100 ft) from any other potential source of contamination 
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Photo 0071:  1334 Wellhead  Photo 0072:  1334 DME Chlorinator and LMI Chlorinator back-up system. 

 

 
 

 

 

Photo 0073: 1334 Flow Meter 
 

Photo 0074: 1334 Tanks and Truck Fill (domestic tank far right) 

 




