
EBA File: 1260002.001 - 37 - March 2006 
 
 

 
 
                                      
   

 
 
 

8.0 BUILDING 1322 GOLDEN HORN SCHOOL 
8.1 Description of Existing Water Supply System 

 
Building 1322, the Golden Horn School, is currently serviced by a water delivery system.  
Delivered water is fed to a large water storage tank that supplies potable water to the 
school.  There is no treatment or disinfection system anywhere on the water system in the 
school; however, the water is chlorinated at the bulk water delivery site.   
 
There is an abandoned well on the property that is no longer in use due to poor water 
quality.  It is not a part of the existing water system.  The abandoned well is shown on 
Figure 1322-1 in Appendix A8.  The coordinates of the wellhead, as measured by a hand 
held GPS device, were recorded as: 

• UTM ZONE 8   
• Northing: 6718787 
• Easting: 507049 

 
Field notes and a system schematic, shown by Figure 1322-2, are located in Appendix A8. 
 
Anecdotal information suggests that there may also have been another test well drilled at 
the site, which was unsuccessful.  Terry Anderson was not aware of the location of this 
well at the time of the site visit, and it is unclear whether the well had been properly 
decommissioned. 
 
Field chemistry readings using a Hach Colorimeter at the time of the assessment indicated 
that the water from a tap in the staff washroom had a residual chlorine concentration of 
0.01 mg/L.  According to the proposed Government of Yukon - Public Drinking Water 
Systems Regulation (YPDWSR), the required concentrations for residual chlorine is 
0.2 mg/L or greater throughout the distribution system and at the point of consumption. 
 
PMA retained EBA to complete a follow-up chlorine-monitoring event in March 2006.  
Katherine Johnston of EBA tested residual and total chlorine concentrations using a Hach 
Colorimeter at the Golden Horn School on March 28th, 2005.  Samples were obtained at 
three locations in the building.  Residual chlorine concentrations were observed to be 
0.01 mg/L at the staff washroom (where previously tested) and at the Grade 2 Classroom 
tap and Computer Room tap.  Total chlorine concentrations ranged between 0.02 and 0.03.  
Test results are summarized on Table 2.  Chlorine concentrations during this second 
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sampling event were still noted to be well below the required 0.2 mg/L at the point of 
consumption. 
 

8.2 Description of Existing Wastewater Systems 

 
The septic tank for the Golden Horn School is located on the east side of the school, 
approximately 30 m south from the abandoned well. The septic tank discharges effluent to a 
field located approximately 50 m east of the tank.   
 

8.3 Water Quality Results 

8.3.1 Water Quality Results from Previous Sampling 

 
Bacteriological 
 
Bacteriological sampling of water from the Golden Horn School 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.  Seven 
samples were collected from this system between October 2004 and March 2005 and were 
tested for total coliform and E. coli by Yukon Environmental Health Services using the 
presence/absence test method.  Results are tabulated Table 1322-1 in Appendix A8.  As 
indicated by the data provided in the YTG database, E. coli and Total Coliform Bacteria 
were reported as absent in each of the seven samples for which results were provided. 
 
Detailed Potability Analyses 
 
There were no previous water samples taken from this site for detailed potability testing.  
The school utilizes delivered water, which is treated and monitored by the contracted 
company Glacier Water Services.  Reportedly, Glacier Water obtains their water from 
groundwater wells.  It was beyond the scope of this assessment to assess this source. 
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8.3.2 Identification of Additional Analytical Testing Required 

 
Additional analytical for the Golden Horn School that was identified to be included during 
the water system assessments is detailed below: 
 

• UV absorbance, to determine potential for UV treatment as a disinfection option. 
• Measurements in the field for total dissolved solids, conductivity, pH, and 

temperature, as well as residual chlorine have been completed at the time of 
sampling for all chlorinated systems. 

 
 
Additional Analytical Results 
 
A water sample was obtained during the water system assessment on May 10, 2005, and 
was submitted for analysis to ALS Environmental in Vancouver BC for UV absorbance.  
These results are summarized in Table 1322-2 in Appendix A8 and the laboratory reports 
are included in Appendix B. 
 

8.3.3 Indicators of Potential Contamination 

 

There is no risk of local contamination of the water system as Golden Horn School is on 
water delivery.  Analytical for indicators of potential contaminant sources (nitrate, nitrite, 
chloride) was not completed during this program. 
 

8.4 Potential Contaminant Sources 

Potential groundwater contaminant sources from observations during the site investigation 
are compiled in Table 1322-4 in Appendix A8.  Photos of potential contaminant sources are 
provided in Appendix A8. 
 
A summary of potential contaminant sources within 30 m of the wells is provided below: 

 
o Above ground fuel storage tanks approximately 7 m from wellhead inside the 

adjacent building. 
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8.4.1 Spills Records and Contaminated Sites Search Results 

 
The Government of Yukon Environment Branch did not identify any recorded spill events 
for this site or neigbouring sites. 
 

8.5 Identified Water System Deficiencies and Associated Risk 

 
For the assessment of risk to the Golden Horn School water supply, it is assumed that the 
groundwater supply is not suitable due to quantity and aesthetic quality issues, and potential 
risk to the wells is limited to risk to the aquifer, as it is assumed that the school will remain 
on water delivery. 

8.5.1 High and Medium Risk Deficiencies 

 
The current water storage tank used to store the delivered water for the school water supply 
may require replacement or refurbishment.  According to ATTS, the storage tank is made 
of steel with an epoxy coating and is likely unsuitable for potable water.  It is suggested 
that the tank be inspected when it is accessible and empty during the summer months to 
determine its suitability.  Confined space entry techniques must be used. 
 
Golden Horn School relies on delivered water for its water supply, and although the water 
is chlorinated, the reading of residual chlorine at the time of inspection and follow-up 
inspection was only 0.01 mg/L.  This is considered to be low for chlorine treated water and 
the level of chlorine in the water should be higher to ensure that the water is properly 
disinfected in the event that contaminants are introduced at some point within the 
distribution system.  This likely results from the length of residence time in the storage 
tank, and the fact that the tank is vented.  
 

8.5.2 Low Risk Deficiencies 

 
• The fill pipe and vent pipe are ABS, which is not considered suitable for domestic 

water supply.   
• There is no screen on the vent, and the vent and fill lines are not labelled. 
• Existing water wells that are not properly decommissioned could act as potential 

pathways for contamination to enter the subsurface and potentially impact on 
groundwater quality.   
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8.6 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). 
 

8.6.1 Priority 1  

 
The existing water storage tank may require replacement if it does not meet public health 
standards.  As mentioned previously, it is recommended that an opinion be solicited from a 
qualified inspector.  If required, the replacement tank should be constructed of suitable 
materials and be designed for use as a potable water storage tank.  Removing the existing 
tank from the current location would be difficult. 
 
The residual chlorine concentration in the potable water system must be increased.  This 
may be achieved through ensuring the delivered free residual chlorine concentration is at 
least 0.4 mg/L, or by introducing a chlorine injection system within the school supply.  
Further assessment of the residual chlorine concentrations within the school system is 
required to properly address the problem. 
 

8.6.2 Priority 2  

 
The ABS piping should be replaced with PVC or other suitable water distribution piping.  
The vent should be screened to ensure that vermin cannot enter the pipe, and the vent and 
fill line should be labelled. 
 

8.6.3 Priority 3 

According to the proposed Guidelines for Small Public Drinking Water Systems, an owner 
shall ensure that the decommissioning (abandonment) of a well is done in accordance with 
the criteria outlined in the Guidelines for Water Well Construction.  A decision should be 
made as to whether these wells (one identified, and one not identified), may be used in the 
future.  We understand that it is unlikely that these wells would be used in the future, due to 
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the fact that they were limited producers and had very high iron content. Consideration 
should be given to properly decommissioning these wells. 
 

8.7 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.   

8.7.1 Priority 1  

 
If necessary, replacing the current water storage tank could potentially require removing a 
wall in order to remove the old storage tank and install the new storage tank.  The tank 
would likely have to be cut into sections to be removed, and would be labour intensive.  
The new tank itself would cost approximately $4000; however the cost to remove the old 
wall or potentially build a new addition to house the water storage tank is not known at this 
time. 
 
According to Dayton and Knight, who spoke with a steel tank supplier, refurbishing tanks 
with an epoxy coating is possible depending on the condition of the tank.  They also 
suggested that the tank manufacturer inspect the tank.  Apparently the painting costs about 
$6 per square foot.  This would amount to a cost of approximately $1500. 
 
The cost to install a chlorine injection system to ensure adequate residual chlorine 
concentrations within the system is estimated to be $5000 for materials and labour.  
Routine monitoring of residual chlorine concentrations within the system will be required 
and occasional adjustment of chlorine dosing rates may be required to maintain target 
residual chlorine concentrations. 
 

8.7.2 Priority 2  

 
The ABS piping should be replaced with PVC pipe at the same time as the tank 
replacement, if required.  If this work is to be completed separately, it is estimated that it 
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would cost approximately $500 for labour and materials to remove and replace the piping 
with PVC.   
 
Labelling and installation of a vermin screen could be completed at the same time as the 
above work and would cost approximately $200. 
 

8.7.3 Priority 3  

 
Proper decommissioning of the existing abandoned wells in accordance with the Guidelines 
for Water Well Construction would cost in the order of $1000 per well including labour 
and materials. 











Building # Building Name

Number of 
Sampling 
Events

Time Period 
over which 

Sampling was 
Done

Any Positive 
Total 

Coliform 
Resluts?   

(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

Is Most 
Recent 
Result 

Positive?

1322 Golden Horn School 7
Sept-04 to Mar-

05 no 0/7 no 2-Mar-05 no

TABLE 1322 - 1: SUMMARY OF BACTERIOLOGICAL RESULTS



SOURCE:
Location/ Resident
Address
Treatment

Source of Water

Purpose of Sampling Baseline
Additional 
Sampling

Sample Location
Staff 

Washroom Tap

Date Sampled 10-May-05 Lower Limit
Physical Tests (ALS) AO MAC AO
UV Absorbance <0.0010

Field Chemistry (EBA)
pH 7.83 6.5 8.5
TDS 208 500
EC (uS/cm) 410
Temperature 13.9
Free Available Chlorine 0.01 250
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)

Upper Limit

Delivery

Building 1322 - Golden 
Horn School

GCDWQ Criteria

Table 1322-2: Water Quality Results

Public Water System

Golden Horn Subdivision



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

Easting     
(+/- 10 m)

Grade 
Elevation      
(+/- 10 m)

1322 Golden Horn 
School Golden Horn 6718787 507049 739

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 ? ? ? ? ?
Too little for 
school, well 
abandoned

?

Wellhead 
Above 

ground (m) Well Cap Well Screen
Surface      

Seal
Apron 

Grading

Burried 
Underground Metal Plate welded on ? Unlikely No

Well Construction Details

Table 1322-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

Well Details

Well Identification and Location



Table 1322-4: Potential Contaminant Sources 
Building 1322 –Golden Horn School 

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. 

>>120 m 
  

Sewage lagoon 
Biological, inorganic 
and organic 
parameters. 

>>300 m 
  

Sewage lines, 
mains and lift 
stations  

Biological, inorganic 
and organic 
parameters. 

>>30 m 
  

Septic tanks Biological and 
Inorganic parameters. 

29 m 6718759 507053 

Septic fields Biological and 
Inorganic parameters 

>60 m   

Gas stations  Organic and 
Inorganic parameters. 

800 m   

Undergrounds 
Fuel Storage 
Tanks (USTs) 

Organic parameters. 
>>30 m 

  

Above ground 
storage tanks 
(ASTs) 

Organic parameters. 
7 m 

6718786 507042 

Naturally 
occurring sources 
of contamination 

Radionuclides, 
Bacteria and Viruses 
from surfacewater 
sources. 

Greater 
than 

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 0084:  1322 Water Tank 

 

 

 

 
Photo 0082:  1322 Wellhead Photo 0086:  1322 Pressure Tanks and Filter 




