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27.0 BUILDING 6746:  ROSS RIVER HALL 
27.1 Description of Existing Water system 
 

Building 6746, the Ross River Fire Hall, is served by a water system that delivers 
water from a 110 m deep well located in a locked pit approximately 1 m from the 
fire hall.  The well location and other site details are provided in Figure 6746-A in 
Appendix A27.  The coordinates of the wellhead, as measured by a handheld GPS 
device, were recorded as: 

• UTM ZONE 8   
• Northing: 6874869 
• Easting: 633545 

 
This water system is equipped with a chlorination system.  The water services both 
the domestic water supply for the fire hall as well as an approximately 10,000 L 
water storage tank.  In addition to serving the fire hall, this well also serves a water 
delivery fill station obtains water from the same water storage tank.  This water 
delivery service is used as the main source of water for the community of Ross 
River, and is maintained by the Government of Yukon Community Services 
Department. 

 
 

27.2 Description of Existing Wastewater Systems 
 
There is septic holding tank approximately 17 m to the east of the well.  A site 
diagram showing the location of the septic system is provided as Figure 6746-1 in 
Appendix A27.  Additionally, there is a septic disposal field for the nearby TND 
Hotel that is located approximately 30 m south of the well, which reportedly, may 
not be constructed properly (Jacobsen, 2002). 
 

27.3 Water Quality Results 

27.3.1 Identification of Additional Analytical Testing Required 
 
Bacteriological 
 
Five samples were collected from the Ross River Fire Hall water system between 
September 2004 and March 2005 and were tested for total coliform and E. coli by 
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Yukon Environmental Health Services using the presence/absence test method.  
Results are tabulated in Table 6746-1 in Appendix A27.  Coliform bacteria and E. 
coli were reported as absent in each of the seven samples for which results were 
provided. 
 
Potability 
 
A water sample was collected by a YTG representative from the Ross River Fire 
Hall water system on October 26, 2000.  The sample was submitted to ASL 
Analytical Service Laboratories for detailed potability analyses.  The results of 
these analyses are summarized in Table 6746-2 and are included in Appendix A27.   
 

• The water quality analysis indicated that the groundwater source is calcium 
bicarbonate type water with very high hardness (277 mg/L as CaCO3); 

• At 0.0171 mg/L, the arsenic concentration, though it does not exceed the 
current MAC of 0.025 mg/L exceeds the proposed CDWQG MAC of 
0.005 mg/L.  The dissolved arsenic concentration was 0.0163 mg/L, and 
therefore the arsenic content can be attributed almost entirely to dissolved 
particles; 

• At 0.078 mg/L, the manganese concentration exceeds the CDWQG aesthetic 
objective of 0.05 mg/L.  The dissolved manganese concentration was 
0.076 mg/L, and therefore the manganese content can be almost entirely 
attributed to dissolved particles; 

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

• The elevated hardness is considered to be generally poor for aesthetic 
purposes. 

 

27.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Ross River Fire Hall that was identified for inclusion 
during the water system assessments is detailed below: 
 

• Trihalomethane parameters (THM) were analyzed, as there is an existing 
chlorine disinfection system.  These include (bromodichloromethane, 
bromoform, chloroform, dibromochloromethane).  THMs and other 
disinfection by-products are formed when chlorine disinfectants react with 
naturally occurring organic matter in the source water. Some studies have 
linked THMs to increased risk of cancer. 
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• Haloacetic Acid (HAA) analysis has been included as well due to the 
presence of the chlorination system.  Similar to THMs, HAA can be present 
in chlorinated drinking water as a disinfectant byproduct formed when the 
chlorine reacts with natural organic matter in raw water supplies. 

• Samples were obtained for the full suite of both total and dissolved metals 
for comparison.  The analysis included vanadium for use in future arsenic 
treatment system design; 

• Samples were also obtained for silicate and phosphate in order to determine 
the effectiveness of an arsenic removal system; 

• Measurements in the field for free available chlorine. 
 
Additional Analytical Results 

 
A water sample was collected by EBA during the field program on June 23, 2005, 
and was submitted for analysis to ALS Environmental in Vancouver, BC.  The 
results are summarized in Table 6746-2 in Appendix A27 and the laboratory reports 
are included in Appendix B. 

• At 0.0150 mg/L, the arsenic concentration, though it does not exceed the 
current MAC of 0.025 mg/L exceeds the proposed CDWQG MAC of 
0.005 mg/L; and, 

• At 0.0851 mg/L, the manganese concentration exceeds the CDWQG 
aesthetic objective of 0.05 mg/L. 

• The residual chlorine concentration at the time of the assessment was 
0.01 mg/L which is significantly less than the required FAC of 0.2 mg/L at 
the point of consumption. 

 

27.3.3 Indicators of Potential Contamination 
 
Chloride, nitrate and nitrite concentrations can indicate impacts from surface water 
sources or septic waste.  No elevated concentrations of indicator parameters were 
observed in the sample results reviewed. 
 

27.4 Conceptual Hydrogeology 
 
The log for this well indicates that the well is completed at a depth of 110 m within 
a highly confined sand and gravel aquifer.  Permafrost was encountered during 
drilling from 8.2 to 18.6 m below grade.  The presence of silt and clay sediments 
from 0 to 101.5 m provides protection from surficial sources of contamination.  The 
static water level is 7.7 m below grade.  The well is located approximately 500m 
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southwest of the Pelly River.  The direction of groundwater flow is likely northeast 
towards the Pelly River. 

 
 

27.5 Potential Contaminant Sources 
 
Potential contaminant sources observed during the site investigation can be found in 
field notes in Appendix A27, and are summarized below: 
 

• Fire hall septic tank is approximately 14 m; 
• TND Hotel septic system is approximately 28 m; 
• Underground storage tank at fire hall is approximately 13 m; 
• Former Service station on adjacent property (66 m to tank nest); and, 
• Above ground fuel storage tank is approximately 30 m from well. 

27.5.1 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 with the Ross River Fire Hall.  There were several spill records for the 
region, however, it seems that none of the identified spills were within 300 m of the 
site. 
 

27.6 Identified Water System Deficiencies and Associated Risk 

27.6.1 High or Medium risk Deficiencies  
 
Several high and medium risk deficiencies were identified for the Ross River Fire 
Hall water system including: 

• Potential contaminant sources within 30 m of the well, including the fire hall 
septic tank and the septic system from the nearby TND Hotel; 

• An underground fuel storage tank is located only 13 m from the well, and an 
above ground fuel storage tank 29 m from the well; 

• Poor surface completion of the well (located in a pit below grade) 
• 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;  
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• Low residual chlorine concentration at the point of consumption; 
• At the time of the inspection, a flow switch controlled the Grundfos digital 

dosing meter chlorine injection pump.  Apparently, the switch had been 
“sticking”.  We understand that Community Development had ordered a 
flow meter to install with the DME system to ensure proportional feed of 
chlorine to the system. 

• The arsenic concentration, although it is not in exceedence of the current 
MAC, is in exceedence of the proposed CDWQG MAC of 0.005 mg/L; and, 

• There is an abandoned service station approximately 66 m from the site that 
potentially has hydrocarbon impacted soil and groundwater. 

 

27.6.2 Low Risk Deficiencies 
 
The following deficiencies were identified as being low-risk for the Ross River Fire 
Hall: 

• Manganese concentrations are in exceedence of the CDWQG aesthetic 
objective of 0.05 mg/L; 

 
27.7 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). 
 

27.7.1 Priority 1 
 

• Initiate a residual chlorine-monitoring program and adjust chlorination 
system as required to maintain residual chlorine concentration above 
0.2 mg/L at the point of consumption within the fire hall.  If not already 
completed, the existing flow switch should be replaced with a pulse water 
meter to effect proportional chlorine feed; 

• At least once every 6 months, all internal areas of the water tank shall be 
cleaned and disinfected; 

• It is recommended that Environmental Health Services proceed with action 
to have the existing non-conforming in-ground sewage systems at the TND 
Hotel (former Welcome Inn) removed from service.  This may result in the 
installation of sewage holding tanks that conform to the required setback 
distances; and, 

• The underground fuel storage tank should be removed and replaced with an 
above ground double-walled EnviroTank fuel storage tank with secondary 



1260002.002 - 172 - March, 2006 
 
 

 
1260002002_Eastern_Draft_Report_April_6.doc 
                                       

 
 
 

containment.  Due to size constraints of the property and the location of the 
well with respect to the building it is unlikely that the fuel tank could be 
placed at a distance greater than 30 m from the well, but it should be placed 
on the side of the fire hall opposite from the well at least 15 m from the 
well. 

27.7.2 Priority 2 
 

• The wellhead completion should be improved.  This would involve raising 
the well casing to a minimum of 500 mm above ground level in a lockable 
enclosure, and retrofitting a proper surface-seal to at least 3 m below grade; 

• The ground surface around the wellhead should be graded to promote 
surface drainage away from the well; 

• The fire hall’s septic holding tank should be removed and relocated to a 
distance greater than 30 m from the well.  Since this well is the source for a 
community system, the new septic system can only be a holding tank and 
cannot discharge effluent as long as it is within 60 m of the well; and, 

• A point of entry (POE) treatment system for arsenic removal should be 
installed.  It is recommended that a suitable POE system be designed 
through pilot testing.  It is suggested that this site could be the initial pilot 
site to investigate the feasibility of such a system to be applied at other sites 
in the Yukon.  Arsenic removal to below the proposed CDWQG guideline 
will ultimately be necessary to utilize this water source as a drinking water 
supply; and, 

• It is recommended that the owner investigate the potential vulnerability of 
the community well from hydrocarbon contamination that may be present 
in soils at the nearby abandoned service station. 

 

27.7.3 Priority 3 
 

• Consideration should be given to installing a point of use RO system for 
manganese removal in the fire hall.  This would also ensure a redundant 
arsenic removal in the event that the POE system failed. 

 
 

27.8 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.   
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27.8.1 Priority 1  
 

• The cost to initiate and conduct a residual chlorine-monitoring program 
would fall under normal operation and maintenance costs.  We understand 
that Community Services is currently in the process of ordering and 
arranging for the installation of the flow meter to initiate proportional feed. 

• It is anticipated that the cost to inspect, remove and replace the septic 
system(s) at the TND hotel would be covered by others. 

• The cost to remove the existing underground storage tank, and to install a 
new 5000 L above ground EnviroTank would be in the order of $10,000 
depending on the amount of hydrocarbon impacted soil (if any) requires 
removal and treatment. 

 

27.8.2 Priority 2 
 
Class D cost estimates for Priority 2 upgrades for this site are as follows: 

• The cost to upgrade the wellhead completion is estimated to be about 
$5,000. 

• Relocating the fire hall septic holding tank would cost in the order of $5,000. 
• A point of entry (POE) treatment system for arsenic removal is anticipated to 

cost in the order of $4,500 for materials and labour. 
• An investigation to determine whether hydrocarbon contamination resulting 

from the former service station on the property adjacent to the site is 
impacting on the subsurface conditions on this site, would cost in the order 
of $10,000.  It is envisioned that this environmental assessment would 
involve drilling of two or three monitoring wells just inside the fire hall 
property line. 

 

27.8.3 Priority 3 
 

• Installing a point of use RO system would cost in the order of $600. 
 















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

Easting                  
(+/- 10 m)

Grade Elevation       
(+/- 10 m)

6746
Ross River Fire 

Hall
Ross River 6874869 633545 699

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)

200 1986 Yes 110 m
Silt and clay from grade to 
101.5 m, permafrost was 

encountered at 8.23 m
167 gpm 6.57

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

UST at 13 m

UST best at 40 m

Former service station 
(likely contaminated site 

at 66 m)

Wellhead 
Above ground 

(m)
Well Cap Well Screen Surface Seal Apron Grading

Table 6746-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

Well Identification GPS Coordinates

AST

Comments

Well Construction Details

Well Details

Potential Contaminant Sources

The well not only services the fire hall, 
but also services the community water 

delivery system

29

1.2 m below 
grade

Likely split seal 
gasket cap

25 slot from 105 
m to 110 m Unlikely No

17 1 Greater than    
60 m
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Photo 0059:  6746 Jet pump and pressure tank Photo 0060:  6746 Water storage tank 




