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21.0 BUILDING 4851:  WATSON LAKE AIRPORT PUMPHOUSE 
21.1 Description of Existing Water system 

 
The Watson Lake Airport Terminal Building, Maintenance Garage, and Camping 
Area are supplied water from a 33.4 m deep well located the Pumphouse Building 
4851.  Although the well casing is below grade, the building is equipped with a 
sump, sump pump, float controls, and alarm system to prevent flooding.  The well 
location and other site details are provided in Figure 4851-A, provided in Appendix 
A21.  The coordinates of the wellhead, as measured by a handheld GPS device, 
were recorded as: 

• UTM ZONE 9   
• Northing: 6664005 
• Easting: 509800 

 
Currently there is no treatment system present on this water supply.  In addition to 
servicing the two airport buildings, the well also supplies an underground water 
reservoir for emergency fire fighting use.  A schematic detailing the water system is 
provided as Figure 4851-B in Appendix A21. 
 
 

21.2 Description of Existing Wastewater Systems 
 
The septic tank for both the Watson Lake Airport Terminal Building and 
Maintenance Garage is located approximately 35 m from the pumphouse.  A site 
plan is included as Figure 4851-A in Appendix A21, and gives details on the 
location of the sewage system.  The septic tank discharges effluent to a field located 
east of the tank.  Effluent is discharged approximately 130 m east of the pumphouse 
well.  The sewer discharge pipe that runs to the septic is located approximately 20 m 
from the well. 
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21.3 Water Quality Results 

21.3.1 Water Quality Results from Previous Sampling 
 
Bacteriological 
 
Seven samples were collected from the Watson Lake Airport 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 4851-1 in Appendix A21.  Coliform 
bacteria and E. coli were reported as absent in four of the seven samples for which 
results were provided, and the remaining three were rejected due to high turbidity. 
 
Potability 
 
A water sample was collected by YTG representatives from the Watson Lake 
Airport Pumphouse water system on September 13, 2004.  The sample was 
submitted to Northwest Labs in Surrey, BC for detailed potability analyses.  
Additional baseline sampling results were provided by YTG for a sample collected 
on June 22, 2005.  The results of these analyses are summarized in Table 4851-2 in 
Appendix A21.  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. 
 

• At 142 and 30.8 NTU, turbidity greatly 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 on September 13, 2005. 

• At 1.28 mg/L and 3.14 mg/L, the iron concentrations exceeded the CDWQG 
aesthetic objective of 0.3 mg/L; 

• At 1.84 and 2.26 mg/L, the manganese concentrations greatly exceeded the 
CDWQG aesthetic objective of 0.05 mg/L; and, 

• All other health based and aesthetic objectives were met for the parameters 
analyzed.  The hardness (as CaCO3) was 112 and 114 mg/L, and is 
considered moderately hard. 
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21.3.2 Identification of Additional Analytical Testing Required 
 
Additional analytical for the Watson Lake Airport Pumphouse that was included in 
the water system assessments is detailed below: 
 

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

• Previous sampling had shown very high turbidity, and as such a sample was 
again taken in order to retest for turbidity; 

• Analysis for total and dissolved iron and manganese to determine the 
amount of each associated with suspended or dissolved particles; 

• Total organic carbon (TOC) to assist with treatment system selection; 
• Analysis for EPH and PAH to determine if the water supply shows signs of 

hydrocarbon contamination; 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 20, 2005, 
and was submitted to ALS Environmental in Vancouver, BC for analysis.  These 
results are summarized in Table 4851-2 in Appendix A21 and the laboratory reports 
are included in Appendix B.  Results from the additional analytical are summarized 
below: 

• At 23.2 NTU, turbidity exceeded the CDWQG MAC of 1.0 NTU; 
• The total iron concentration was 2.69 mg/L.  Additionally, the dissolved 

iron concentration was reportedly 1.25 mg/L, showing that the iron content 
can be attributed to both suspended solids and dissolved particles; 

• The total manganese concentration was 2.69 mg/L, while the dissolved 
manganese concentration was reported at 2.65 mg/L, signifying that the 
manganese content can be mainly attributed to dissolved particles; and, 

• EPH and PAH parameters were below analytical detection and CDWQG for 
each parameter tested. 

 

21.3.3 Indicators of Potential Contamination 
 

No elevated concentrations of indicator parameters were observed in the sample 
results reviewed. 
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21.4 Conceptual Hydrogeology 
 
The log for this well indicates that the well is completed at a depth of 33.4 m in a 
sand and gravel aquifer.  The lithology for this well indicates a silt and sandy silt 
layer existing from 17.8 to 21.1 m depth.  The static water level in this well at the 
time of drilling was reported to be 5.4 m below grade.  The presence of a 3.3 m 
layer of fine grained material above the aquifer zone provides a minimal degree of 
protection from surficial contamination sources.  This well is located approximately 
120 m north of Watson Lake.  Groundwater flow in the vicinity is southerly towards 
Watson Lake. 
 

21.5 Potential Contaminant Sources 
 
Potential contaminant sources observed during the site investigation are provided in 
field notes in Appendix A21.  Photos of potential contaminant sources are provided 
at the end of this appendix. 
 
A summary of potential contaminant sources within 30 m of the well is provided 
below: 
 

• Sewer service lines at approximately 20 m; and, 
• Reported hydrocarbon contaminants in soil and groundwater as close as 5 m 

from the well. 
 

21.5.1 Spills Records and Contaminated Sites Search Results 
 
Based on a review of environmental reports for the Watson Lake Airport, it has 
been identified that hydrocarbon contaminated soil and groundwater exist to the 
northwest of the Airport pumphouse (Well 4851).  The contamination is thought to 
be a result of leaks from a former diesel generating station.  The inferred extent of 
soil contamination is indicated on Figure 4851-A in Appendix A21.  EBA 
completed some assessment of soil and groundwater hydrocarbon concentrations on 
behalf of Public Works and Government Services Canada in 2004.  Concentrations 
of benzo(a)pyrene in groundwater in excess of the Government of Yukon 
Contaminated Sites Regulations (CSR) Drinking Water (DW) standards, and the 
CDWQG, were identified at two monitoring wells within 20 m of Well 4851.  The 
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groundwater contaminant plume defined with respect to the DW standards has not 
been delineated to the southwest, nor has it been delineated vertically.   
 
Based on the log for Well 4851, the well obtains groundwater from a confined or 
semi-confined aquifer.  The 3 m thick low permeability silt from 18 to 21 m below 
grade may provide some protection from hydrocarbon contamination observed in 
the upper aquifer.  There is, however, some risk of contamination of this lower 
aquifer from the contaminant source identified in the upper unconfined aquifer and 
induced vertical gradients from the pumping of the well from the lower aquifer. 
 
EBA reviewed water quality results from two previous sampling events for 
hydrocarbon parameters within the water supply.  The water samples collected from 
the Air Terminal Building were below detection and met with CSR drinking water 
standards and CDWQG at the time of sampling for the parameters analyzed. 
 
We understand that PWGSC and Transport Canada intend to excavate contaminated 
soil from this area in 2006 and that the excavated soil will be remediated at an on-
site land treatment unit that is over 500 m from the well.  Following remediation of 
as much of the contaminant source area as is practical, groundwater contamination 
would likely remain.  EBA recommends installation of an activated carbon filtration 
system to remove hydrocarbons from the drinking water supply in the event that 
groundwater from the upper aquifer migrates into the lower aquifer, which supplies 
water to this well.  This hydrocarbon removal measure is recommended along with 
routine monitoring (every 3 months) of raw water and treated water to ensure safe 
drinking water. 
 

21.6 Identified Water System Deficiencies and Associated Risk 

21.6.1 High and Medium Risk Deficiencies 
 
The following deficiencies were identified as high-risk for the Watson Lake Airport 
Pumphouse water system: 

• There is a hydrocarbon contaminant plume located upgradient of the 
pumphouse; 

• There is no surface sanitary seal (grout or bentonite seal as required by the 
Canadian Groundwater Association’s Well Construction Guidelines); 
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• By definition of the Draft Yukon GUDI Assessment Guideline, the well is 
potentially under the direct influence of surface water (because does not 
meet the requirements of the Guidelines for Water Well Construction;  

• There has been a history of high turbidity reported for this system.  The 
most recent water quality analysis reported turbidity to be 30.8 NTU, 
significantly above the CDWQG MAC.  Turbidity has been as high as 
142 NTU.  Because of the high turbidity, three out of the seven 
bacteriological samples were rejected; and. 

• This water system is not equipped with disinfection treatment. 

21.6.2 Low Risk Deficiencies 
 
The following deficiencies were identified as low-risk for the Watson Lake Airport 
Pumphouse: 

• The total and dissolved iron concentrations in the water are in exceedence of 
CDWQG aesthetic objectives; 

• The total and dissolved manganese concentrations in the water are in 
exceedence of CDWQG aesthetic objectives; 

• Water quality results indicated exceedences in CDWQG aesthetic objectives 
for colour. 

 
21.7 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). 
 

21.7.1 Priority 1 
 
Treatment should be installed on the water for domestic use and is outlined below: 

• A NSF-61 certified filtration system (to 1 micron absolute) should be 
installed (it is likely that a series of filters will be required such as 10 
micron, 5 micron and then 1 micron); 

• A potassium permanganate green sand filtration system, as well as an 
activated carbon filtration system should be installed in order to reduce the 
high concentrations of iron, manganese and turbidity and to remove any 
potential hydrocarbon contamination; 

• Backflow prevention should be installed on both the waterline leading to the 
domestic water system and the fire protection system; and 
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• Frequent monitoring of extractable petroleum hydrocarbons, polycyclic 
aromatic hydrocarbons, and volatile organic carbon should be completed to 
ensure that the hydrocarbon plume has not migrated into the aquifer from 
which this system obtains its groundwater supply. 

 
These are conceptual design recommendations based on the information available 
for planning and budgeting purposes.  Engineering input will be required for final 
system specifications. 
 
There are two proposed options available for disinfection systems, and are outlined 
below: 
 
Option 1: 

• This option would involve installation of an NSF/ANSI 55 certified UV 
disinfection system for the domestic water supply (not fire protection). 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. 

 
 
Option 2: 

• This option would involve the installation of a chlorine disinfection system 
with suitable retention for the domestic water supply (not fire protection). 

 
Unfortunately it would be too difficult to install a proper surface sanitary seal to a 
depth of 6 m.  With a proper treatment and disinfection system and regular water 
quality monitoring, however, this deficiency and the deficiencies associated with 
proximity to potential contaminant sources would likely be mitigated. 
 

21.7.2 Priority 2 
 
There are no Priority 2 recommendations for this site. 
 

21.7.3 Priority 3 
 
There are no Priority 3 recommendations for this site. 
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21.8 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.   

21.8.1 Priority 1 
 

• The cost for a potassium permanganate green sand filter would be in the 
order of $4,000; 

• An activated carbon filter system would cost approximately $7,000; 
• To install a backflow preventer would cost approximately $700 for materials 

and labour; and, 
• Routine monitoring of EPH, PAH, and VOC should fall under normal 

operations and maintenance costs (estimated at $1,000 per year). 
 
Option 1: 

• The proposed UV disinfection with 1-micron absolute prefiltration would 
cost in the order of $5,000. 

 
Option 2: 

• The proposed chlorine disinfection with 5 micron prefiltration would cost in 
the order of $9,000. 

 













SOURCE:
Location/ Resident
Address

Treatment

Disinfection

Source of Water

Purpose of Sampling Baseline
Additional 
Sampling Baseline

Sample Location Washroom 
Date Sampled 13-Sep-04 20-Jun-05 22-Jun-05 Limit
Physical Tests  (ALS) AO MAC AO
Colour           (CU) >60 <5 15
Conductivity     (uS/cm) 228
Total Dissolved Solids 124 133 500
Hardness         CaCO3 112 114 AO >200 = poor, > 500 unacceptableA

pH 7.39 7.41 6.5 8.5
Turbidity        (NTU) 142 23.4 30.8 1 5
UV Absorbance 0.031
% Transmittance

Dissolved Anions  (ALS)

Alkalinity-Total        CaCO3 126 141
Chloride       Cl 1.0 0.60 250
Fluoride       F <0.05 <0.040 1.5
Silicate       SiO4
Sulphate       SO4 3.25 3.39 500
Nitrate Nitrogen           N 0.2 <0.10 10
Nitrite Nitrogen           N <0.05 <0.10 1
Ammonia Nitrogen      N
Total Phosphate     PO4

Total Metals (ALS)

Aluminum    T-Al <0.005 <0.010
Antimony    T-Sb <0.0002 <0.0005 0.006
Arsenic     T-As 0.0017 0.00142 0.025
Barium      T-Ba 0.378 0.328 1
Boron       T-B 0.009 <0.10 5
Cadmium     T-Cd 0.00007 <0.0002 0.005
Calcium     T-Ca 35.4
Chromium    T-Cr <0.0005 <0.0020 0.05
Copper      T-Cu 0.002 0.0037 1
Iron        T-Fe 1.28 3.01 3.14 0.3
Lead        T-Pb 0.0047 0.00016 0.01
Magnesium   T-Mg 6.14
Manganese   T-Mn 1.84 2.69 2.26 0.05
Mercury     T-Hg <0.0002 0.001
Potassium   T-K 0.84
Selenium    T-Se <0.0010 0.01
Sodium      T-Na 2.5 2.6 200
Uranium     T-U <0.0005 <0.00010 0.02
Vanadium    T-V
Zinc        T-Zn 0.15 <0.050 5

Dissolved Metals (ALS)

Aluminum    D-Al 0.1
Antimony    D-Sb 0.006
Arsenic     D-As 0.025
Barium      D-Ba 1.0
Boron       D-B 5
Cadmium     D-Cd 0.005
Calcium     D-Ca
Chromium    D-Cr 0.05
Copper     D-Cu 1.0
Iron     D-Fe 1.25 0.3
Lead        D-Pb 0.01
Magnesium   D-Mg
Manganese     D-Mn 2.65 0.05
Mercury     D-Hg 0.001
Potasium   D-K
Selenium    D-Se 0.01
Sodium      D-Na 200
Uranium     D-U 0.02
Vanadium    D-V
Zinc        D-Zn 5.0

Trihalomethanes
Bromodichloromethane
Bromoform
Chloroform
Dibromochloromethane
Total Trihalomethanes 0.1

Organic Parameters
Tannin and Lignin 0.38
Total Organic Carbon    C 1.62

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

Polycyclic Aromatic Hydrocarbons
Acenaphthene <0.000050
Acenaphthylene <0.000050
Acridine <0.000050
Anthracene <0.000050
Benz(a)anthracene <0.000050
Benzo(a)pyrene <0.000010 0.00001
Benzo(b)fluoranthene <0.000050
Benzo(g,h,i)perylene <0.000050
Benzo(k)fluoranthene <0.000050
Chrysene <0.000050
Dibenz(a,h)anthracene <0.000050
Fluoranthene <0.000050
Fluorene <0.000050
Indeno(1,2,3-c,d)pyrene <0.000050
Naphthalene <0.000050
Phenanthrene <0.000050
Pyrene <0.000050
Quinoline <0.000050

Extractable Hydrocarbons
EPH10-19 <0.30
EPH19-32 <1.0
LEPH <0.30
HEPH <1.0

Field Chemistry (EBA)
pH 7.48 8.5
TDS (ppm) 118 500
EC (uS/cm) 235
Temperature (oC) 10.6
Free Available Chlorine

Notes:
A.  Guidelines indicated for hardness are not CDWQG, rather they are general aesthetic guidelines
        - exceedences are indicated in yellow highlighting.
Italics and underline indicates exceedence of proposed MAC (ie. arsenic)
Bold with Yellow highlighting indicates exceedence of CDWQG Aesthetic Objective (AO)
Bold Underline with Yellow  highlighting 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

Table 4851-2: Water Quality Results

Building 4851 Airport 
Pumphouse
Watson Lake

No

No

On-Site Well

GCDWQ Criteria



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)

200 1991 Yes 33.4 Silt from 17.8 m         
to 21.2 m 150 gpm

5.4 m below 
grade at time of 

drilling

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

130 (35 to tank 
and 20 to 

sewage line)

Located inside 
basement of 
pumphouse

Approximately 
175 m to 

Watson Lake
AST Greater than 80 m

Contaminated site 
starting at 5 m 
from the well

Wellhead 
Above ground 

(m)
Well Cap Well Screen Surface      

Seal Apron Grading

2.75 m below 
grade

Split seal gasket 
cap

80 slot from 
29.8 m to       

31.3 m and     
100 slot from 

31.3 m         
to 32.8 m

Unlikely Yes

Table 4851-3:  Summary of Well Assessment Results
SMALL PUBLIC DRINKING WATER SYSTEMS

509800 690Watson Lake 
Airport 6664005

Well Identification GPS Coordinates

4851

The well services the airport terminal 
as well as the airport maintenance 

garage.

Comments

Well Construction Details

Watson Lake 
Airport 

Pumphouse

Potential Contaminant Sources

Well Details
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Photo 0255:  4851 Watson Lake Airport Pumphouse (right), airport terminal 
building (back), contaminated site (centre right) 

Photo 0250:  4851 Wellhead in pumphouse basement (centre) and pressure 
tanks (back) 

  
Photo 0251:  4851 Fire pump (right) and pumphouse sump (left) Photo 0254:  4851 Underground water reservoir for fire fighting 




