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22.0 BUILDING 4873:  TUCHITUA PUMPHOUSE 
22.1 Description of Existing Water system 

 
The Tutchitua Grader Station is served by a 13.8 m deep well located inside 
building 4873, the Tutchitua Pumphouse.  At the time of inspection the well was 
not equipped with a cap.  The well location and other site details are provided in 
Figure 4873-A, provided in Appendix A22.  The coordinates of the wellhead, as 
measured by a handheld GPS device, were recorded as: 

• UTM ZONE 9   
• Northing: 6754733 
• Easting: 488237 

 
Currently there is no treatment present for this water system.  A schematic detailing 
the water system is provided as Figure 4873-B in Appendix A22. 
 

22.2 Description of Existing Wastewater Systems 
 
There are two active and one abandoned septic system at the Tutchitua Grader 
Station.  The leach pit system serving the maintenance garage is located on the 
northeast corner the building and is approximately 50 m south of the pumphouse.  
The septic tank servicing the living complex is located on the eastern side of the 
building approximately 80 m south of the pumphouse, and effluent is likely 
discharged in a leach pit to the west of the tank.  There is also an abandoned septic 
tank and leach pit approximately 60 m southeast of the pumphouse.  The site plan 
included in Appendix A22 provides details on the location of the sewage systems. 
 

22.3 Water Quality Results 

22.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Eight samples were collected from the Tutchitua Pumphouse water system between 
September 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 in Table 4873-1 in Appendix 22.  E. coli bacteria were 
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reported as absent in each of the eight samples for which results were provided.  
One sample from September 14, 2004, however, tested positive for Total Coliforms. 
 
Potability 
 
A water sample was collected by YTG representatives from the Tutchitua 
Pumphouse water system on September 13, 2004.  The sample was submitted to 
Northwest Labs in Surrey, BC for detailed potability analyses.  The results of these 
analyses are summarized in Table 4873-2 in Appendix A22.  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. 
 

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

• The hardness (as CaCO3) was 197 mg/L, and is considered very hard. 
 

22.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Tutchitua Pumphouse that was included in the water 
system assessment is detailed below: 
 

• UV absorbance, as well as tannins and lignin, to determine potential for UV 
treatment as a disinfection option for this water system; 

• Total Organic Carbon to provide necessary information for future treatment 
system selection; 

• 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 23, 2005, 
and was submitted to ALS Environmental in Vancouver, BC for analysis.  These 
results are summarized in Table 4873-2 in Appendix A22 and the laboratory reports 
are included in Appendix B. 
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22.3.3 Indicators of Potential Contamination 
 

No elevated concentrations of indicator parameters were observed in the sample 
results reviewed. 
 

22.4 Conceptual Hydrogeology 
 
The log for this well indicates that the well is completed at a depth of 13.8 m in an 
unconfined sand aquifer.  The lithology encountered consists of alternating sand, 
gravel and cobbles with no significant confining layer.  The static water level is 
approximately 2.0 m below grade.  The well location is approximately 4 m south of 
the Tutchitua River bank.  The groundwater flow gradient may reverse during 
periods of rapid water level rise in the river, however the final discharge point for 
groundwater in the vicinity is expected to be the river.  The expected direction of 
groundwater flow direction is north to northeast towards the Tutchitua River. 
 

22.5 Potential Contaminant Sources 
 
Potential contaminant sources observed during the site investigation are provided in 
field notes in Appendix A22.  Photos of potential contaminant sources are also 
provided at the back of this appendix. 
 
A summary of potential contaminant sources within 30 m of the well is provided 
below: 
 

• Tutchitua River is located 4 m from the well; 
• There are full and discarded fuel, paint, and kerosene drums within 30 m. 

 

22.5.1 Spills Records and Contaminated Sites Search Results 
 
The Government of Yukon Environmental Programs Branch and Environment 
Canada Environmental Protection Branch identified one recorded spill events for 
this site. 
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According to the spill report, on April 4 1977, 7560  L of diesel was spilled at the 
waterhouse at Tutchitua Maintenance Camp.  According to the Environment 
Canada spill record, however, the oil was absorbed into snow only and the snow 
was removed to a gravel pit a signifant distance from the camp.  The site was then 
cleaned up and reportedly there was little chance of contamination.  This has not 
been verfied. 
 

22.6 Identified Water System Deficiencies and Associated Risk 

22.6.1 High or Medium Risk Deficiencies 
 

• The wellhead is located within 30 m of potential sources of contamination, 
including the Tutchitua River (4 m from the well), and fuel, paint, and 
kerosene drums; 

• The well is likely downgradient from leach pit septic systems serving the 
maintenance garage and living complex; 

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

• Poor surface completion of the wellhead (there was no cap on the well 
casing); 

• The wellhead is only 70 mm above grade and is at risk of potential flooding; 
• The production zone of the well is from 8.9 m to 10.4 m according to the 

well log.   
• By definition of the Draft Yukon GUDI Assessment Guideline, the well is 

potentially under the direct influence of surface water because it is a 
vulnerable type (unconfined aquifer with a production zone that is less than 
15 m below grade), in close proximity to a surface water body and does not 
meet the requirements of the Guidelines for Water Well Construction;  

• A bacteriological sample from September 14, 2004 tested positive for Total 
Coliforms; 

• This water system is not equipped with a treatment or disinfection system; 
and, 

• The plumbing from the well was found during the site inspection to be in 
disrepair.  The pressure tank is very old, and it as well as much of the piping 
was leaking. 
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22.6.2 Low Risk Deficiencies 
 
The following deficiencies were identified as low-risk for the Tutchitua 
Pumphouse: 

• In 1977, a diesel fuel spill occurred near the pumphouse; however, the 
spilled fuel had reportedly been removed and according to the spill report 
there was little chance of contamination. 

 
22.7 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). 
 
The septic systems present at this grader station are poorly constructed and likely 
upgradient from the well.  Even though they are greater than 30 m from the well, 
because of their construction, the aquifer characteristics, and the well construction, 
these septic systems have the potential to pose significant risk to the water system.  
The well is also in very close proximity to surface water and has a very shallow 
depth.  Considering these deficiencies it is proposed that a new well be drilled 
upgradient from any potential source of contamination.   
 

22.7.1 Priority 1 
 
The following Priority 1 options are those that are of immediate concern in order to 
provide short-term mitigative options that reduce the most risk for this water 
system: 

• The well and water system should be immediately superchlorinated and a 
cap be installed to seal the well from the surface; 

• The casing should be raised to a minimum of 500 mm above grade; 
• All fuel, paint, and kerosene drums that are within 30 m of the pumphouse 

should be relocated.  Fuel or chemicals are not to be stored within 30 m of 
the pumphouse; and, 

• An NSF/ANSI 55 certified UV disinfection system with pre-filter should be 
installed. This is a conceptual design recommendation based on the 
information available, and is intended to be used for planning and budgeting 
purposes.  Engineering input will be required for final system specifications 
or design. 
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Priority 2 
 
A new well should be drilled and the current well be decommissioned.  It is 
recommended that a new well be installed to meet the following conditions: 

• The well should be equipped with a surface seal to at least 6 m and the 
casing should be extended above grade (500 mm) within a lockable 
enclosure that is not inaccessible to animals and unauthorized personnel; 

• The well must be located at a distance greater than 30 m from any potential 
source of contamination, and at least 60 m from the Tutchitua River, and be 
upgradient from all parts of the existing septic systems; 

• The water from the new well must meet all CDWQG health based 
guidelines.  If there are any exceedences in the CDWQG health-based 
guidelines then a treatment system must be designed and installed as 
necessary.  The treatment/disinfection system can be removed from the 
pumphouse and installed on the water system from the new well. 

 

22.7.2 Priority 3 
 

• There are no Priority 3 mitigative option recommended for this site. 
 

22.8 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.   

22.8.1 Priority 1 
 

• The estimated cost to raise the casing, superchlorinate the well, and install a 
proper cap would be in the order of $200; 

• Relocating the fuel, paint, and kerosene would incur minimal costs; and, 
• The cost for the proposed disinfection/treatment system would amount to a 

total installed cost of about $2,500.  
• Approximately $4,000 should be allocated as a contingency for additional 

water treatment if necessary. 
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22.8.2 Priority 2 
 

• If a new well is to be installed with a proper surface seal and wellhead 
enclosure, in overburden to a depth of 30 m, and considering the probable 
distance for distribution piping, it is recommended that $50,000 be budgeted 
for materials and labour to drill, test, complete and hook-up the well with 
properly insulated and heat-traced underground waterlines.  

• If the new well is successful, the old well should be properly 
decommissioned in accordance with the Guidelines for Water Well 
Construction.  It is estimated that this would cost approximately $1,000. 

 
 















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)

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 40

AST 2 50

Wellhead Above 
ground (m) Well Cap Well Screen Surface      

Seal Apron Grading Comments

The well services the living 
complex, the maintenance 

garage, and the electric 
generating station.  The 

bottom of the well is closed 
and the casing is perforated 

from 8.9 m to 10.4 m

No0.07 m above 
grade None present

Perforated 
piping from     

8.9 m to 10.4 m

No, but site is well 
drained

Approximately 
2 m (pump was 

on at time of 
inspection)

Approximately 
80 m

Located inside 
pumphouse 4 Fuel and paint drums between 

15 m and 30 m from the well

Table 4873-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

488237 730Campbell 
Highway 6754733

Well Identification GPS Coordinates

4873

Well Construction Details

Tuchitua 
Pumphouse

Potential Contaminant Sources

Well Details

150 1974 Yes 13.8 No, sand and gravel 
only 12.7 m
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Photo 0053:  4873 Wellhead  

 

 
 

 

Photo 0055:  4873 Leak in piping from pressure tank Photo 0054:  4873 Pressure tank 




