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Husky Oil Operations Limited 

1  
1 Introduction 

Husky Oil Operations Limited (Husky) is planning to conduct a groundwater and surface water 

monitoring programs within Exploration Licences EL 462 and 463.  This program will incorporate 

the groundwater monitoring wells installed in the winter of 2013, any future monitoring wells, 

and the 2012 and any future surface water monitoring sites. The purpose of the monitoring plan 

is to: 

Establish the baseline groundwater and surface water conditions within the exploration licences 

prior to further exploration activity; 

 Assess the quality of bedrock aquifers in the area 

 Collect samples on an annual basis and observe any changes in water quality 

 Determine whether or not, anthropogenic impacts are affecting water quality 

Husky voluntarily undertook surface and groundwater investigations and monitoring programs to 

ensure that current and future exploration operations can be assessed for environmental 

impacts.  Husky is of the opinion that information obtained in these programs are best shared 

with other operators, the community and regulators, and can help form the basis of a more 

regional understanding of the groundwater conditions. 

In the summer of 2012, Husky conducted its first surface water monitoring program.  This 

consisted of sampling thirty nine water bodies and streams within and in the vicinity of the 

exploration licences during two sampling events (July and September) (see attached map).  It 

also included the installation of three flow monitoring stations.  With minor modifications, Husky 

plans to continue with twice yearly sampling of surface water in the area. 

In the winter of 2013, Husky commenced with a groundwater monitoring program.  Currently 

underway it consists of a bedrock groundwater investigation to assess the water quality of 

confined aquifers in the area and a surficial groundwater investigation to assess the water 

quality of near-surface and unconfined aquifers.  Up to 15 bedrock wells were planned to be 

drilled at 5 locations and up to 20 surficial wells are planned (see attached map).  Wells at MW-

09 and MW-19 were drilled prior to the commencement of completion activities at Husky’s oil 

exploration wells at N-09 and H-64 in January and February, 2013.  Bedrock aquifers were only 

encountered at MW-09 adjacent to N-09.  Water samples were collected prior to and after the 

completion and stimulation of the N-09 and H-64 well sites.  The bedrock well drilled at MW-19 

adjacent to H-64 did not encounter any water and was abandoned.  Potential surficial 

groundwater was found at MW-01A, and MW-19B.  All other surficial boreholes encountered 

permafrost and/or bedrock and were abandoned or completed as thermistor sites to monitor the 

temperature of the shallow permafrost zone.  The proposed groundwater monitoring program is 

described below.  A list of completed groundwater wells and thermistor locations can be found 

in Table 1. 



 
 

Page | 2  

 

Husky Oil Operations Limited 

1  1.1 Timing 

Surface water sampling will include two sampling events; one in early summer (late June/early 

July) and one in late summer, early fall (late August/September).  Consideration was given to 

winter sampling.  However, bathymetric surveys and water sources assessed during winter 

operations in the area have indicated that most water bodies are shallow and freeze to bottom. 

As a result a winter survey has been deemed impractical. 

Groundwater sampling will consist of one event and will be conducted with the second surface 

water sampling event.  Groundwater associated with the shallow (surficial) monitoring program 

will be sampled from MW-01A, MW-19B and from the bedrock well MW-09A.  MW-09B was a 

bedrock well drilled to assess a zone at a shallower depth than the aquifer encountered in MW-

09A.  However, a test of this well found the zones from the two wells to be in communication so 

only MW-09A will be monitored.  Due to concerns with water freezing in the wellbore over the 

permafrost interval, testing will require the removal and reinstallation of a packer.  A data logger 

that records hydrostatic pressure will be accessed and data will be downloaded and re-set 

during the annual sampling program.  

2 Groundwater Monitoring 

2.1 Hydraulic Testing 

Monitoring wells capable of sustaining continuous production will be tested using electrical 

submersible pumps (ESPs).  Step-rate well performance testing and constant rate aquifer 

testing have been completed to support the evaluation of aquifer hydraulic characteristics and 

asses the development potential of the groundwater resources to meet future project source 

water requirements.  This information will be included in the annual report. 

2.2 Groundwater Elevation Measurements 

The depth to groundwater at each well (Table 1) will typically be measured from the top of the 

well casing using a water level tape. Groundwater levels will be measured prior to purging or 

sampling of the well to ensure the levels measured are representative of static conditions.  
Where possible, all monitoring wells will be equipped with automatic level recorders to facilitate 

well and aquifer testing, and long term aquifer monitoring.  Following the testing program, the 

recorders will be programmed to measure and record water levels on a minimum daily schedule 

2.3 Purging 

Well purging will be completed prior to sampling, to remove standing water from the well and 

artificial sand pack surrounding the well, so that samples are representative of the formation 

water.  Typical well monitoring activities rely on purging a minimum three casing volumes of 

water from the well, or in low permeability formations, purging the well dry once and allowing the 

well to recover.  Alternative methods may be applied depending on the situation (e.g. purge to 

stabilized field readings of pH, EC and temperature).  Purging will be conducted using dedicated 

bailers or ESPs.    

Provided the purged water meets the freshwater criteria identified in the Waste Management 
Plan, it will be released to the ground.  
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1  2.4 Sampling 

Monitoring wells will be sampled immediately after purging, or where this is not possible, within 

24 hours following purging or upon well recovery.  Field measurements of pH, EC and 

temperature will be collected immediately after the sample is brought to surface.  The deep 

bedrock monitoring wells will be sampled using ESPs following hydraulic testing.  All water 

samples will be collected directly from the dedicated equipment or ESP discharge, and 

transferred directly into laboratory supplied bottles suited to the analyses required using a 

Standard Operating Procedure.  Table 3 outlines the suite of parameters to be analyzed during 

the monitoring program.  The full suite of parameters may not be necessary based on initial 

analytical results; therefore a staged approach on analytical parameters tested may be 

implemented.  

2.5 Thermistors 

Thermistor strings to monitor the temperature of the permafrost have been installed at MW-01T, 

MW-04T, MW-09T, MW-11T, MW-12T, MW-17T and MW-19T.  Data loggers at each thermistor 

location will be downloaded and reset.  Batteries will be replaced on an annual basis. 

2.6 Sampling Equipment 

All non-dedicated sampling equipment will be appropriately cleaned and decontaminated 

between wells.  All dedicated equipment will remain in the wells during monitoring activities, if 

possible.  If it is necessary to remove any dedicated equipment (e.g. bailers and cord), the 

dedicated equipment will be kept clean and temporarily stored out of the well, or alternatively 

disposed and subsequently replaced as needed. 

 

All well purging and sampling, and sample handling will be conducted relying on clean 

disposable nitrile gloves, changed between samples or well activities to minimize opportunities 

for cross contamination of samples, wells or dedicated equipment. 

3 Surface Water Monitoring & Sediment Sampling 

3.1 Flow Monitoring 

In late spring 2013, Hobo data loggers will be re-deployed for the hydrometric stations that were 

installed in 2012 at Bogg Creek, Slater River and Little Bear River to continue measuring the 

water level and barometric pressure throughout the open water season.  Three to five 

flow/discharge measurements will be conducted during the open water season at varying water 

levels to continue establishing reliable stage-discharge relationships for these three basins.   

Flow measurements at each station will be conducted using a Price Type AA meter (or similar) 

and flows will be measured by dividing the cross-section at each station into compartments (i.e. 

where possible, 20 points across are standard).  A 1-meter staff plate will be installed at each 

station to record water levels during flow measurements in relation to the data being collected 

by the Hobo loggers.  Each station will be referenced to two temporary benchmarks and each 

station will be built using angle iron, PVC pipe, nuts and bolts and aircraft cable to secure the 

Hobo level loggers.   
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1  In the fall, the hydrometric stations will be decommissioned for the winter and the data loggers 

will be retrieved.   

In the 2013 program, two additional flow monitoring stations will be installed; one at the location 

of the Bogg Creek bridge on the all weather road, and one at the proposed bridge crossing of 

the Slater River (on the proposed all-weather road to the Little Bear H-64 wellsite). Following the 

collection of data during the 2013 summer season, the two original flow monitoring stations will 

be decommissioned and measurements will be continued at the two new stations.  The 

relocation to the all weather road sites will allow easier access to the stations than their current 

locations.  The Little Bear River station will remain in its current location. 

3.2 Surface Water Quality Sample Collection 

Collect surface water samples on two occasions during each year (i.e. early summer (e.g. 

June/July) and early fall (e.g. September/October)) from the 39 locations that were initially 

sampled in July 2012 (Table 2).  Water sources WS1, WS2, WS3, WS4 and WS6 have been 

added to the sampling sites.  The water samples will be used to evaluate the water quality of 

surface water bodies flowing onto and off of EL 462 and EL 463.  The two sampling events will 

allow the determination of variations in water quality occurring under differing flow conditions.  

Table 3 outlines the suite of parameters to be analyzed during the monitoring program.  The 

suite of parameters may be adjusted in future years depending on the results of the early 

sampling events and the value of the analytical data obtained.  This may result in an increase or 

decrease in the analytical suite.  Any changes will be accompanied with a rationale for the 

decision. 

Grab samples will be collected from each location.  Samples will be collected in a manner 

consistent to a Standard Operating Procedure (SOP) for surface water sampling.  Due to the 

challenges associated with the remote location, surface water quality samples sites may be 

accessed by helicopter.   

At each sample location, field parameters (i.e., pH, specific conductivity, temperature, dissolved 

oxygen, and oxidation-reduction potential) will be measured using a YSI 556 multi-meter (or 

similar).  Prior to use, equipment will be calibrated according to the SOP for field equipment 

calibration.  Observed parameters will be documented according to the procedures outlined in 

the SOP for field documentation.   

3.3 Sediment Sampling 

Sediment sampling is proposed in both 2013 and 2015.  The aim of these two sediment 

sampling events is to capture sediment characteristics both early and late within the monitoring 

period (2012-2015).  The goal of the sediment samples is to evaluate the sediment quality 

downstream of Husky’s exploration activities.  Sediment samples of two representative lakes 

(i.e. HSKY_031 (WS2) and HSKY_028 (Table 2)) will be collected during the early summer 

sampling campaigns of each sampling year.  Table 4 outlines the suite of parameters to be 

analyzed during the sampling program. 

In conjunction with sampling the sediment, an alternative water quality sampling approach that 

is outlined in Section 3.2 will be taken at these locations.  At these locations a discrete water 
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1  sample will be collected at 1 m below the lake surface and 1 m above the lake bottom at the 

deepest location of the lakes  If the water column is too shallow, samples will be collected 0.20 

m below the lake surface and 0.20 m above the lake bottom.  The water quality samples will be 

collected first to prevent any siltation of the water caused by sediment sampling.  Accessing the 

deepest portion of the lake will be attained by paddling an inflatable boat to avoid any possible 

contamination from a gas motor.  The total depth at the sample point on the lake will be taken 

with either a hand-held depth sounder or a weighted rope with graduated measurements.  Field 

parameters (i.e., pH, specific conductivity, temperature, dissolved oxygen, oxidation-reduction 

potential, salinity and turbidity) will be measured using a YSI 556 multi-meter (or similar) at each 

of the water sample depth locations.  The water samples will be collected with either a 

horizontal Van Dorn water sampler or vertical Kemmerer water sampler.  The Kemmerer 

samples will be lowered down to the target sample location and a messenger will be deployed 

to fill the apparatus with water from that location.  This will be repeated at each sample depth 

until adequate volumes of water are collected.   

After collection of water quality samples, the sediment sample will be collected utilizing a 

shallow water dredge that releases on impact with the lake bottom (i.e. such as Heavy K-B 

Corer, Petite Ponar Grab or Ekman Grab).   

3.4 Sampling Equipment 

All non-dedicated sampling equipment will be appropriately cleaned and decontaminated 

between sample locations.  All sample handling will be conducted relying on clean disposable 

nitrile gloves, changed between samples or sample collection activities to minimize 

opportunities for cross contamination of samples. 

4 Common Methods 

The following describes the common methods for sample handling and analysis for both 

groundwater and surface water samples. 

4.1 Sample preparation  

Fresh bottles and filters will be used at each location to obtain samples; and clean latex or nitrile 

gloves will be used during the field program and replaced frequently at every sample collection 

point.  Sterile laboratory-supplied sample containers with appropriate preservatives will be used 

for sampling.  Once collected, the samples will be kept cooled at approximately 4 degrees 

Celsius and shipped under chain-of-custody to the selected analytical laboratory.  

4.2 Laboratory Analyses 

Surface water and groundwater will be analyzed by a laboratory accredited for specific 

analytical tests under the Canadian Association for Laboratory Accreditation Inc. (CALA), which 

conforms with requirements of ISO/IEC 17025.  There is currently no CALA accreditation for 

Stable Isotope analysis, but various University Laboratories have specialized in isotope analysis 

and have initiated accreditation trials.  The parameters being analyzed are identified in Table 3.   
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1  All laboratory directions regarding appropriate bottles, filtering and preservation will be followed 

and sample containers will be filled consistent with the analytical requirements. In general, any 

parameter that requires filtering will be filtered in the field (or in town as necessary), and 

subsequently preserved if necessary.  When there are adverse weather conditions or an 

increased potential for cross-contamination while filtering, samples will be filtered when teams 

return to town and have clean facilities to filter appropriately.  Sample containers will be labelled 

immediately and placed in appropriate coolers or packaged for shipping. 

4.3 QA/QC 

Quality assurance/quality control (QA/QC) samples will be collected.  Common QA/QC samples 

may include: field blanks, equipment blanks, trip blanks and blind duplicates or replicates.  Field 

blanks will be collected in the field, using laboratory supplied blank water.  Blind duplicates or 

replicates will be collected from the well immediately after the original sample, filling bottles for 

similar analytical groups for the original and then for the duplicate, before filling bottles for other 

analytical groups.  Blind duplicates will be labelled with a fictitious name or sample number, 

leaving the laboratory “blind” to the origin of the sample, or the fact that it is a QA/QC sample.  

Field blanks (to monitor cross contamination due to the sampling equipment) and trip blanks (to 

monitor cross contamination derived from storage or transport of the samples) will be collected 

as deemed necessary. 

4.4 Record Keeping 

All well development activities will be recorded in field notes, including: the start date and time of 

development activities, the total volume of water removed during development, methods used 

for well development, any actual field measurements (e.g. pH, temperature, and EC) and the 

volume removed at the point the measures were taken, and any other qualitative observations.  

All well monitoring observations will be recorded, identifying the well, the date and the time of 

the observations. Details of all equipment and methods used will also be recorded.    

All purging and sampling activities will be recorded in field notes, including: well identification; 

purge volumes; purge water observations or field measurements; purging start and finish times; 

type and number of containers filled; field filtering details; preservative details; and QA/QC 

sample details. The field notes will provide an accurate record of the activities completed. 

Water samples submitted to the laboratory will be documented on a chain of custody form which 

will include the analytical requirements.  The chain of custody form will be signed and dated by 

each person having custody of the samples to the point of delivery to the laboratory 

4.5 Reporting 

Husky will prepare a combined surface water and groundwater monitoring report basis and 

submit it to the Sahtu Land and Water Board (SLWB) at the end of December.  This will allow 

for analyses, interpretation and report preparation of all sampling events, the last of which will 

occur in the fall.  If available, a preliminary report will be submitted with the September 30 

annual report.  Upon submission to the SLWB, it is Husky’s understanding that the information 

becomes public.  Husky will provide the raw analytical data to a designated responsible 

government agency for use in regional studies.  Husky will also prepare a “plain language” 
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1  summary report and share information gathered for the programs with the community and 

community leadership during public consultations.  

The report will include recommendations for any changes to the programs based on the findings 

obtained to date, obvious data gaps and any collaborative review of data from other research or 

studies in the area.  The analytical suite will be reviewed annually and adjusted based on 

scientific judgement and may choose to increase the analytical suite for parameters of interest. 
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1   
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1   

Table 1. Groundwater Sample Locations 

and Coordinates. 

Well ID Type 
Easting 

(m) 
Northing 

(m) 

MW‐01A 
MW-01T 

Shallow 
Thermistor 

628329 7222199 

MW‐04 Thermistor 625281 7221678 

MW‐09A 
MW-09T 

Bedrock 
Thermistor 

617272 7209151 

MW‐11 Thermistor 615936 7207142 

MW‐12 Thermistor 617575 7206707 

MW-17T Thermistor 629183 7197831 

MW‐19B 
MW-19T 

Shallow 
Thermistor 

632819 7199044 

Note:  Coordinates in NAD 83 

Table 2. Surface Water Sample Locations 

and Coordinates. 

Location Name Easting (m) Northing (m) 

HSKY_001 630465 7215428 

HSKY_002 630032 7205645 

HSKY_003 645799 7193837 

HSKY_004 611332 7230364 

HSKY_005 610202 7227299 

HSKY_006 611307 7222174 

HSKY_007 611033 7218978 

HSKY_008 612386 7199253 

HSKY_009 606414 7196989 

HSKY_010 611478 7181533 

HSKY_011 611705 7179464 

HSKY_012 622472 7186550 

HSKY_013 617340 7197335 

HSKY_014 618854 7199014 

HSKY_015 624717 7178649 

HSKY_016 (WS5) 628730 7195156 

HSKY_017 639277 7188504 

HSKY_018 639834 7187745 

HSKY_019 641670 7194854 

HSKY_020 647514 7188242 

HSKY_021 652397 7190889 

HSKY_022 654528 7184501 

HSKY_023 631840 7204022 

HSKY_024 635176 7203285 

HSKY_025 640342 7201824 

HSKY_026 619952 7225384 

HSKY_027 622400 7221685 

**HSKY_028 625969 7220048 

HSKY_029 616262 7220740 

HSKY_030 623138 7217953 

**HSKY_031 (WS2) 617878 7211869 

HSKY_032 627019 7208204 

HSKY_033 612129 7206050 

HSKY_034 626244 7172106 

HSKY_035 639597 7176072 

HSKY_036 647472 7177859 

HSKY_037 655495 7176213 

HSKY_038 608806 7236942 

HSKY_039 652468 7201934 

WS1 623590 7213820 

WS3 616578 7206462 

WS4 619348 7203173 

WS6 635536 7197416 

Note:  Coordinates in NAD 83, UTM Zone 9N 

** - Sediment Sampling Location
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1  Table 3.  Groundwater and Surface Water Sample Analytical Parameters 

General Water Quality 

pH, EC, Ca, Mg, Na, K, Fe, SO4, Cl, Mn, 

carbonate, bicarbonate, NO2+NO3-N, PO4-

P, alkalinity, hardness, TDS, DO TSS, TKN, 

DOC, DIC and phosphate 

Total and Dissolved Metals 

Al, Sb, As, Ba, Be, Bi, B, Cd, Ca, Cr, Co, 

Cu, Fe, Pb, Li, Mg, Mn, Mo, Ni, K, Se, Si, 

Ag, Na, Sn, Sr, S, Tl, Ti, U, V, Zn and Hex 

Chromium, low level Mercury, and 

Methylmercury. 

Microbiology  

Total and fecal coliforms, E.Coli 

Hydrocarbons and Volatile Organic 

Compounds 

Volatile organic compounds (by EPA 

Method 8260b) and total hydrocarbons (F1, 

F2, and F3) and phenols. 

Glycols and Amines 

Methanol, glycols including: 

ethylene glycol, propylene glycol, 

diethylene glycol, triethylene glycol, and 

tetraethylene glycol 

Polycyclic Aromatic Hydrocarbons 

Acenaphthene, Acenapthylene, Acridine, 

Anthracene, Benzo(a)anthracene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Benzo(k)fluornthene, Chrysene, 

Dibenzo(a,h)anthracene, Fluoranthene, 

Fluorene, Napthalene, Phenanthrene, Pyrene, 

and Quinoline 

Isotope Analysis 

13C, 34S, 86Sr/87Sr, 2H and 18O. 

 

Table 4. Sediment Sample Analytical Parameters 

Particle Size 

% Moisture 

Inorganic and Organic Carbon 

Total Carbon 

Metals in Soil by ICPMS (Low) 

Mercury in Soil by CVAAS 

CCME BTEX, Styrene, F1, F2, F3, F4 

CCME Gravimetric Heavy Hydrocarbons 

C11-C30 GC/FID Scan 

Total Volatile Hydrocarbons 

PAHs & Alkylated PAHs 
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