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17.0 BUILDING 4836:  WATSON LAKE GRADER STORAGE BUILDING 
17.1 Description of Existing Water system 

 
Building 4836, the Watson Lake Grader Storage Building, is served by a water system that 
delivers water from a 17.8 m deep well located in an addition off from the garage of the 
grader storage building.  The well location and other details about the surrounding area are 
provided in Figure 4836-A in Appendix A17.  The coordinates of the wellhead, as 
measured by a handheld GPS device, were recorded as: 

• UTM ZONE 9   
• Northing: 6658289 
• Easting: 515871 

 
The grader storage building is equipped with water softening treatment system.  The well 
also serves the grader station maintenance garage and the Property Management Agency 
Office in Watson Lake.  A schematic detailing the water system is provided as Figure 
4836-B in Appendix A17. 
 

17.2 Description of Existing Wastewater Systems 
 
The grader storage building is served by a piped sewer collection system provided by the 
Town of Watson Lake.  There are service lines, and potentially sewer mains within 30 m 
the well.   
 

17.3 Water Quality Results 

17.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
No test results were provided to EBA for review.  Bacteriological sampling of water from 
the Watson Lake Grader Storage Building water system may not have been previously 
completed. 
 
Potability 
 
A water sample was collected by YTG representatives from the Watson Lake Grader 
Storage Building water system on September 13, 2004.  The sample was submitted to 
Northwest Labs in Surrey, BC for potability analyses.  The results of these analyses are 
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summarized in Table 4836-2 in Appendix A17.  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.  Note that the water quality results presented 
below are from a sample obtained prior to the recent treatment system upgrades (softener 
system). 
 

• The water quality for the water sample obtained from previous sampling indicated 
that the water is a calcium bicarbonate type water with very high hardness; 

• At 79.6 NTU, turbidity exceeded both CDWQG health based upper limit of 1.0 
NTU and aesthetic objective of 5.0 NTU; 

• At a level of greater than 60 CU, the colour exceeded the CDWQG aesthetic 
objective of 15 CU; 

• At 1.14 mg/L, the barium concentration exceeded the CDWQG health based upper 
limit of 1.0 mg/L; 

• At 5.35 mg/L, the iron concentration exceeded the CDWQG aesthetic objective of 
0.3 mg/L; 

• At 1.18 mg/L, the manganese concentration exceeded 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; and, 

• The hardness (as CaCO3) was 422 mg/L, and is considered very hard. 
 

17.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Watson Lake Grader Storage Building that was identified to 
be included during the water system assessments is detailed below: 
 

• A sample for potability analysis including physical parameters of the water, as well 
as dissolved anions, nutrients, and total metals; 

• Ammonia to provide a more detailed assessment of nutrient concentrations in order 
to determine if the water is under the direct influence of septic sources; 

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

temperature. 
 
Additional Analytical Results 
 
A water sample was obtained by EBA during the field program on June 21, 2005, and was 
submitted to ALS Environmental in Vancouver, BC for analysis.  These results are 
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summarized in Table 4836-2 in Appendix A17 and the laboratory reports are included in 
Appendix B. 
 
It was observed during the site inspection that the water system at this site is equipped with 
a new water softener.  Results from previous sampling show that there was no functioning 
water softening system at the time when baseline water quality analysis was taken.  
Additional analytical results show a significant improvement of the water quality: 

• At 0.60 NTU, turbidity was below both the CDWQG health based upper limit and 
aesthetic objective; 

• The colour had been reduced from greater than 60 CU to less than 5.0 CU, and was 
below the CDWQG aesthetic objective; 

• The barium concentration had been reduced from 1.14 mg/L to 0.043 mg/L, and 
below the CDWQG health based upper limit; 

• The iron concentration had been reduced from 5.35 mg/L to 0.062 mg/L, and below 
the CDWQG aesthetic objective; 

• Manganese was in exceedence of the CDWQG aesthetic objective; and, 
• As expected, the hardness had been lowered from 422 mg/L to 53.5 mg/L (as 

CaCO3). 
• Additionally, it was observed that at 749 mg/L, the total dissolved solids 

concentration is in exceedence of the CDWQG AO of 500 mg/L, and is considered 
highly mineralized. 

 

17.3.3 Indicators of Potential Contamination 
 

Chloride, nitrate and nitrite concentrations can indicate impacts from surface water sources 
or septic waste.  Chloride concentrations reported from baseline and additional analytical 
water quality results were found to be high, reported at 190 mg/L and 184 mg/L.  Nitrate, 
nitrite, and ammonia concentrations reported from baseline and additional analytical water 
quality results were found to be low and were within the normal background range for the 
Watson Lake area.  The Watson Lake Grader Storage Building is located downgradient 
from the Town of Watson Lake’s sewage lagoon, and this is likely the cause of the reported 
high chloride concentrations.  Surrounding wells show similar evidence in water quality 
and it is therefore likely that the aquifer from which the Watson Lake Grader Storage 
Building obtains its water supply is being impacted by leachate from the sewage lagoon. 
 
It should be noted that wells in the surrounding area also show signs of elevated barium.  It 
is possible that a barite plant located upgradient from the grader storage building is causing 
the elevated barium observed in groundwater in the region.  It is recommended that 
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additional hydrogeological assessment be completed to determine if the barite plant and the 
sewage lagoon are contaminating the aquifer in this region of Watson Lake. 
 

17.4 Conceptual Hydrogeology 
 
The log for this well indicates that the well is completed at a depth of 17.8 m with a static 
water level of 11.1 m below grade.  The well is completed within a semi-confined sand 
aquifer from 17.0 to 17.8 m depth.  The lithology indicates the presence of fine-grained 
silty sediments from 2.5 to 6.4 m and from 12.9 to 15.0 m depth.  This is consistent with the 
lithology of most wells in the area, which are completed at depths of less than 30 m within 
surficial morainic and colluvial deposits.  These deposits are described as gravel, sand and 
silt, with occurrences of silty till sediments.  Given the heterogeneity in the lithology and 
the intermittent distribution of the silty sediments it is unlikely that they provide any 
significant amount of protection from surficial sources of contamination in the vicinity.  
The well is located on the north side of a groundwater divide and groundwater flow in this 
area is likely north to northeasterly towards Wye Lake. 
 

17.5 Potential Contaminant Sources 
 
Potential contaminant sources observed during the site investigation are provided in field 
notes in Appendix A17.  Photos of potential contaminant sources are provided in Appendix 
A17. 
 
A summary of potential contaminant sources within 30 m of the well is provided below: 
 

• Waste oil burner at 16 m; and, 
• Above ground fuel storage tank at 11 m. 

 
Additionally, there is a barite plant and a sewage lagoon that are both likely upgradient 
from the well. 
 

17.5.1 Spills Records and Contaminated Sites Search Results 
 
The Government of Yukon Environmental Programs Branch and Environment Canada 
Environmental Protection Branch did not identify any contaminated site issues for this site 
or neibouring sites.  There was, however, one spill record identified.  Details from the spill 
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record and discussion with a representative from the YTG Highways Departement is 
outlined below. 
 
On October 2, 2000, a transformer had reportedly been struck by a maintenance vehicle 
and the resultant damage had caused approximately 90 L of transformer oil to spill on the 
northeast corner of the property.  This transformer oil contained a concentraion of greater 
than 50 ppm of PCBs.  The spill had, however, reportedly been properly cleaned up to 
remove all contamination, and the water system at this site had been regularly tested with 
no reported traces of PCBs in the time after the spill occurred (personal comm, Rick 
Harder).  Based upon conceptual hydrogeology, the spill area is likely downgradient from 
the well. 
 

17.6 Identified Water System Deficiencies and Associated Risk 

17.6.1 High and Medium Risk Deficiencies 
 
The following deficiencies were identified as high-risk for the Watson Lake Grader Storage 
Building: 

• Water quality results for this water system and surrounding well water systems 
indicate that the aquifer from which groundwater for this well is obtained is likely 
being impacted by leachate from the sewage lagoon and the barite plant located 
upgradient; 

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

• 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;  

• There is no disinfection system; 
• Poor surface completion of the wellhead (located in an attachment to the garage, the 

wellhead is only 100 mm above grade). 
• Previous water quality results indicated exceedences in CDWQG health based 

parameters of turbidity and barium, as well as CDWQG of colour, iron, and 
manganese.  Although there is a water softening system that has been installed that 
has significantly reduced these parameters, should it malfunction, concentrations of 
these parameters would likely again be in exceedence of these standards.   

• There were no bacteriological results for this site available for review. 
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17.6.2 Low Risk Deficiencies 
 
The following deficiencies were identified as low-risk for the Watson Lake Grader Storage 
Building: 

• The wellhead is located within 30 m of potential sources of contamination, 
including sewer service lines within 30 m and a waste oil burner at 16 m; 

• There is an above ground fuel storage tank located 16 m from the well; 
• The manganese concentration in the water is in exceedence of CDWQG aesthetic 

objectives; 
• There is and above ground fuel storage tank located 7 m from the well, but it is a 

double-walled EnviroTank with secondary containment; 
• A transformer oil spill at the site, and, 
• Total dissolved solids, however, continue to be high post-treatment; 

 
 

17.7 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). 

17.7.1 Priority 1 
 
The following mitigative options should be carried out to address the high-risk deficiencies 
associated with the water system at the Watson Lake Grader Storage Building: 

• The well and water system should be superchlorinated; 
• Reverse osmosis systems should be installed in both the grader station maintenance 

garage and the Property Management Agency office building.  Grader station staff 
should be informed to not use the facilities in the grader storage building for 
drinking water.  Signs should be posted; 

• The water softener should be regularly monitored and maintained; 
• It is recommended that NSF-61 certified filtration system (to 1 micron absolute) 

followed by a UV disinfection system be installed at the point of entry.  This is a 
conceptual design recommendation based on the information available for planning 
and budgeting purposes.  Engineering input will be required for final system 
specifications; and, 

• Samples for bacteriological analysis should be taken on a regular basis. 
 
 
 



1260002.002 - 100 - March, 2006 
 
 

 
1260002002_Eastern_Draft_Report_April_6.doc 
                                      
   

 
 
 

17.7.2 Priority 2 
 

• The wellhead completion should be improved.  This would involve, among other 
things, raising the well casing to a minimum of 500 mm above ground level; and, 

• A detailed hydrogeological study and water quality assessment should be 
performed in the area to determine the cause of the elevated barium and chloride 
concentrations. 

 

17.7.3 Priority 3 
 

• A surface sanitary seal (grout or bentonite) to a depth of at least 3 m below grade 
should be installed.  The ground surface in the vicinity of the wellhead should then 
be graded to promote surface drainage away from the well. 

 
17.8 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.   

17.8.1 Priority 1 
 

• The cost for a suitable disinfection system such as filtration and UV 
treatment/disinfection system would cost approximately $3,700; 

• To install point of use reverse osmosis systems in the maintenance garage and the 
Property Management Agency office would cost approximately $1,200 for both 
systems; 

• The cost associated with maintaining the softening system would fall under normal 
operation and maintenance costs; and, 

• The cost to perform regular bacteriological tests would fall under the normal 
operation and maintenance budget. 

 

17.8.2 Priority 2 
 
Class D cost estimates for medium-risk mitigative options to address the well deficiencies 
for this site are as follows: 

• The cost for the wellhead upgrades would cost in the order of $2,000; and, 
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• Conducting a detailed hydrogeological study, including drilling a series of 
monitoring wells, to determine if the sewage lagoon and barite plant are 
contaminating the local aquifer, would cost in the order of $20,000.  The cost to this 
system would be one-third of this amount, in the order of $6,700; 

 

17.8.3 Priority 3 
 

• The cost to install a surface sanitary seal, considering that the enclosure around the 
wellhead must be demolished and a new addition be built, would be approximately 
$8,000. 

 















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

Easting             
(+/- 10 m)

Grade Elevation               
(+/- 10 m)

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)

Distance from 
well to nearest 
point of septic 

field  (m)

Distance from well 
to nearest building 

(m)

Distance to 
surface water 

body (m)

AST present 
on property?

Distance from well to 
AST  (m)

Other potential sources of 
contamination observed on 

property, and distance to well

AST 1 7 Waste Oil Burner at 16 m

AST 2 16 UST greater than 30 m away, and 
likely downgradient

Wellhead 
Above ground 

(m)
Well Cap Well Screen Surface      

Seal Apron Grading

Ground above wellhead
enclosure is relatively 

flat

The well services the grader storage building and 
the maintenance garage, as well as the Property 
Management Agency Watson Lake office.  It is 

likely downgradient from a barite plant and 
sewage lagoon.

0.1 m above 
grade

Split seal gasket 
cap

20 slot screen 
from 17.0 m to 

17.8 m
No

Comments

Well Construction Details

Watson Lake 
Grader Storage 

Building

Well Details

150 1986 Yes 17.8
Silt from 2.5 m to 6.4 
m and from 12.9 m to 

15.0 m

Table 4836-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

515871 715Watson Lake 6658289

Well Identification GPS Coordinates

4836

20 gpm from 
log 11.0

Potential Contaminant Sources

Community 
Sewage system

Located off from 
maintenance garage

Greater than    
60 m
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Photo 0273:  4836 Grader Storage Building and wellhead enclosure addition 
(back), above ground fuel storage tank (right) 

Photo 0275:  4836 Above ground fuel storage tank 

 

  
Photo 0017:  4836 Wellhead (centre), pressure tank (left) Photo 0018:  4836 Water softener and brine tank 




