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EXECUTIVE SUMMARY 

SLR Consulting (Canada) Ltd. (SLR) was retained by Crown-Indigenous Relations and Northern 
Affairs Canada (CIRNAC) to complete the Year 3 Monitoring Program at Former Weather 
Station Ennadai Lake (herein referred to as “the site”), located in the Kivalliq Region of Nunavut. 
Ennadai Lake is located approximately 370 km west of Arviat, Nunavut and 500 km southwest 
of Rankin Inlet, Nunavut. 

The objective of the long term monitoring event was to complete Year 3 monitoring activities as 
described in the Ennadai Lake Long-Term Monitoring Plan, INAC, 2016 (LTM Plan) which 
included the following: 

• Monitor general site conditions (i.e., roads, buildings, etc.); 
• Monitor the natural environment (i.e. wildlife); 
• Perform a visual and geotechnical inspection of the Non-Hazardous Waste Landfill 

(NHWL) in accordance with the LTM Plan and Abandoned Military Site Remediation 
Protocol (AMSRP); 

• Conduct a groundwater sampling program at the three monitoring wells surrounding the 
NHWL at Ennadai Lake; 

• Collect soil samples at locations where new seepage or staining has been identified; 
• Submit groundwater samples to a Canadian Association for Laboratory Accreditation 

(CALA) accredited laboratory for analysis; and 
• Submit draft and final versions of the Ennadai Lake Long Term Monitoring (Year 3) Report 

to CIRNAC which include results compared to baseline data and applicable federal 
criteria. 

Results of the 2018 Ennadai Lake site visit indicate that the NHWL is performing as designed 
and effectively containing the enclosed waste. Several areas of settlement were observed on 
the NHWL; however, these features appear to be of similar size, extent, and condition as 
observed in previous monitoring programs. The access road from the airstrip to the NHWL 
continues to erode and may pose access issues for vehicular traffic in the future. Several siksik 
burrows were observed along the access road. The NHWL cap appears to be flat and in good 
condition with no signs of settlement or ponding. No soil samples were collected during the 
2018 monitoring event. 

In addition to these physical observations, SLR collected groundwater samples from one of the 
monitoring wells that surrounds the NHWL, MWLF-3. The other two wells, MWLF-1 and MWLF-
2 were either dry or frozen. Concentrations of PHCs, BTEX, and PCBs were below reportable 
detection limits. SLR also collected a duplicate sample and a field blank from this location. 

Concentrations of several inorganic, total and dissolved metals parameters in each of the wells 
were greater than the FIGQG criteria. These exceedances should be closely monitored during 
the next site visit but are consistent with the results of previous monitoring programs. No upper 
limit of acceptability exceedances were reported for any parameters and the NHWL is 
considered to be performing in “acceptable” condition as determined by AMSRP guidelines. 

The locks were replaced on all wells during the 2018 site visit and the keys remain in the 
possession of the CIRNAC representative. 

Based on the results of the Year 3 LTM event at Ennadai Lake, SLR recommends continued 
monitoring of landfill features noted in above sections. Additionally, all parameters with reported 
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FIGQG exceedances should be monitored during future monitoring events to confirm or 
eliminate the possibility of increasing trends. It is recommended that monitoring continue as per 
the schedule set out in the Ennadai Lake LTM Plan. The next monitoring event, Year 5, is 
scheduled in 2020. No further action is recommended at this time. 
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ACRONYMS AND ABBREVIATIONS 

AMSRP Abandoned Military Site Remediation Protocol 

AST Aboveground storage tank  

ATV All-terrain vehicle 

BTEX Benzene, Toluene, Ethylbenzene and Xylenes 

CALA Canadian Association for Laboratory Accreditation  

CCME Canadian Council of Ministers of the Environment 

CEQG Canadian Environmental Quality Guidelines 

CIRNAC Crown-Indigenous Relations and Northern Affairs Canada 

CSQG Canadian Soil Quality Guidelines 

CWS Canada Wide Standard 

ECCC Environment and Climate Change Canada 

FCSAP Federal Contaminated Sites Action Plan 

FIGQG Federal Interim Groundwater Quality Guidelines 

GIS Geographic Information System 

GPS Global Positioning System 

GW Groundwater 

HASP Health and Safety Plan 

LTM Long-Term Monitoring 

NHWL Non-Hazardous Waste Landfill 

PCBs Polychlorinated Biphenyls 

PHCs Petroleum Hydrocarbons 

PPM Parts per Million  

QAQC Quality Assurance/Quality Control 

RDL Reportable Detection Limit 

RPD Relative Percent Difference 
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SLR SLR Consulting (Canada) Ltd.  

ULA Upper Limit of Acceptability 
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1.0 INTRODUCTION 

SLR Consulting (Canada) Ltd. (SLR) was retained by Crown-Indigenous Relations and Northern 
Affairs Canada (CIRNAC) to complete the Year 3 Monitoring Program at the former weather 
station Ennadai Lake (herein referred to as “the site”), located in the Kivalliq Region of Nunavut. 
Nunavut. Ennadai Lake is located at approximately 61° 07’ 51” N and 100° 53’ 14” W and is 
approximately 370 km west of Arviat, Nunavut and 500 km southwest of Rankin Inlet, Nunavut. 

1.1 Project Objectives 

The objective of the long term monitoring event was to complete Year 3 monitoring activities as 
described in the Ennadai Lake Long-Term Monitoring Plan, INAC, 2016 (LTM Plan). 

The program included visual monitoring of the non-hazardous waste landfill (NHWL), visual 
observation of general site conditions and the natural environment, and collection and analysis 
of groundwater samples. Analysis of field data and visual observations was conducted to satisfy 
the requirements of the Abandoned Military Site Remediation Protocol (INAC, 2009) and the 
site-specific Field Sampling and Quality Assurance/Quality Control Plan (SLR, 2018). 

1.2 Scope of Work 

The scope of work for the 2018 work program was carried out in accordance with SLR’s 
standard field investigative procedures and is consistent with the previous year’s monitoring. 
The final scope of work for the project included the following items: 

• Prepare and submit a Logistics Plan detailing the work schedule; 
• Prepare and submit a detailed Health and Safety Plan (HASP); 
• Prepare and submit a Sampling and Quality Assurance/Quality Control Plan detailing the 

proposed scope of work to CIRNAC; 
• Arrange for a wildlife monitor to be present during fieldwork and conduct interviews to 

understand land use and wildlife trends; 
• Monitor general site conditions (i.e., roads, buildings, etc.); 
• Monitor the natural environment (i.e. wildlife); 
• Perform a visual and geotechnical inspection of the NHWL in accordance with the LTM 

Plan and AMSRP; 
• Conduct a groundwater sampling program of the three monitoring wells surrounding the 

NHWL at Ennadai Lake; 
• Collect soil samples at locations where new seepage or staining has been identified; 
• Collect and analyse duplicate samples from at least 20% of samples; 
• Submit groundwater samples to a Canadian Association for Laboratory Accreditation 

(CALA) accredited laboratory for analysis of parameters outlined in Section 5.4. 
• Prepare field reports summarizing LTM activities undertaken within two weeks of fieldwork 

completion; and 
• Submit draft and final versions of the Ennadai Lake Long Term Monitoring (Year 3) Report 

to CIRNAC. 

Details regarding the specific methodology of each task are located in Section 4.0. 
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2.0 BACKGROUND INFORMATION 

2.1 Site Description 

Since the 1950s, the site has operated as a weather station. The site originally housed a 
Department of National Defense (DND) signals station and a manned Transport Canada 
weather station which was later transferred to Environment and Climate Change Canada 
(ECCC). ECCC currently operates an unmanned weather station near the site. The site was 
abandoned in the late 1980s / early 1990s and remediation activities took place between 2014 
and 2015. Remediation included the construction of the NHWL, demolition and disposal of on-
site structures, and clean-up of contaminated soils. 

The NHWL was constructed at the site beginning in 2014 and is located 200 m west of the main 
site. The NHWL was designed to contain non-hazardous material only. The cell was 
approximately 15 m x 11.4 m (base interior) / 22 m x 18.4 m (interior top of berm) in size and 
has an estimated volume of 506 m3. It consists of four perimeter berms constructed of granular 
material. The non-hazardous waste was placed in the landfill in layers consisting of 0.5 metre 
lifts of waste covered by 0.15 metres of granular fill. Once all the layers were completed a final 
cover consisting of a minimum of 1.0 metres of granular fill was used to cap the landfill. The 
NHWL contains the following: 

• Tier I Contaminated soil (i.e. soil with lead concentration up to 500 parts per million (ppm) 
and polychlorinated-biphenyl (PCB) concentrations up to 5 ppm; 

• Type A Petroleum Hydrocarbon (PHC) contaminated soil; 
• Non-hazardous site debris, such as scrap metal and wood; and 
• Asbestos containing materials (ACM). 

The area is known to be used by hunters and fishermen. However, the presence of permafrost 
and shallow groundwater depth make it unlikely that groundwater would ever be used for 
drinking water in this area. 

2.2 Baseline Soil and Groundwater Data 

SLR reviewed the Ennadai Lake LTM Plan and AMSRP for mention of specific guidelines to use 
for comparison purposes. Federal guidelines were used where site-specific criteria were absent. 

2.2.1 Groundwater 

Historical baseline groundwater data was collected during remediation activities (Stantec, 2015). 
Results of this baseline monitoring are available in Tables 1 and 2 at the end of this report. 
Arcadis conducted Year 1 of long-term monitoring at Ennadai Lake in 2016. Only one of three 
wells contained water (MWLF-3) and results of this data are presented in Tables 3 to 6 at the 
end of this report. 

Arcadis was unable to calculate upper limit of acceptability (ULA) criteria for baseline 
groundwater data due to the fact that it was so variable and sparse. As a result, SLR has used 
baseline and 2016 data to calculate ULAs for comparison with 2018 data. 
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2.2.2 Soil 

Similar to groundwater, historical baseline soil data collected during site remediation activities is 
available in the Final Remediation Report (Stantec, 2015). No soil samples were collected 
during either Year 1 (2016) or Year 3 (2018) monitoring events. 

2.3 Previous Monitoring Programs 

The post construction landfill monitoring frequency follows the schedule recommended in the 
INAC AMSRP (2009). The three phases recommended by the protocol are: 

• Phase I: Years 1, 3 and 5. 
• Phase II (if required): Years 7, 10, 15 and 25. 
• Phase III (if required): beyond 25 years. 

To become familiar with the site, SLR reviewed the following reports pertaining to the site: 

• Long Term Monitoring, 2016, Ennadai Lake, Nunavut, Final Report, dated February 3, 
2017 by Arcadis Canada Inc.; 

• Ennadai Lake Long-Term Monitoring Plan, dated January 22, 2016 by Indian and 
Northern Affairs Canada.; 

• Abandoned Military Site Remediation Protocol, dated March 2009 by Indian and Northern 
Affairs Canada, Contaminated Sites Program. 

The monitoring plan began at Ennadai Lake in 2016. Tables 1 and 2 at the end of this report 
show baseline groundwater data from remediation activities in 2014 and Tables 3 to 6 show 
groundwater data from Year 1 (2016) of the LTM Plan. Two of the three wells were either dry or 
frozen during the 2016 monitoring event.  SLR completed Year 3 of the program in 2018. 

3.0 REGULATORY GUIDELINES 

3.1 Groundwater 

3.1.1 Baseline Samples 

In the absence of groundwater guidelines in the Ennadai Lake LTM Plan, analytical data for 
groundwater was compared to historical data according to the AMSRP guidance on post-
construction monitoring. The AMSRP provides the following guidance for the assessment of 
analytical data in groundwater: 

Table 3-1: AMSRP Groundwater Monitoring Guidance 

Geochemical Assessment Acceptable Marginal Significant Unacceptable 

Groundwater concentrations 
within average +/- three 
standard deviations or within 
analytical variability 

Performing as 
expected    
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Geochemical Assessment Acceptable Marginal Significant Unacceptable 

Increasing trend in 
contaminant data over two or 
more successive monitoring 
events (variation in excess of 
average +/- three standard 
deviations or analytical 
variability 

 Low risk of failure   

Groundwater concentrations 
in excess of three times 
average baseline 
concentrations in more than 
one monitoring event 

  Moderate risk of 
failure  

Where applicable, surface 
water concentrations in 
excess of surface water 
quality guidelines for the 
protection of aquatic life 

   Failure 

Required Actions Monitor as per 
schedule 

Increase 
monitoring 
frequency. 
Monitor surface 
water quality, if 
acceptable, in 
downgradient 
water bodies 
within 300 m 

Assess causes 
of increasing 
contaminant 
concentrations. 
Evaluate 
whether 
remediation is 
required. 

Assess cause of 
contaminant 
concentrations. 
Develop and 
implement a 
remedial plan. 

In the previous LTM Report (Arcadis 2017), historical data presented in the Final Remediation 
Report (Stantec, 2015) was used to obtain mean and standard deviation of groundwater 
analytical results in order to establish statistical upper limits of acceptability. These limits are 
calculated as mean plus three standard deviations, and are used for comparison with analytical 
results from the 2016 field program. However because this was a very limited data, standard 
deviations for some parameters are quite high. As a result, Arcadis did not compare results to 
the calculated ULAs. It was stated that more results in subsequent years would create a more 
representative data set for ULA calculations. 

For purposes of this 2018 LTM report, SLR used baseline data and results from 2016 to 
calculate ULA values for comparison with 2018 results. The results of the ULA calculation are 
available in Tables 1 and 2 at the end of this report. 

3.1.2 Federal Interim Groundwater Guidelines 

In May 2010, Environment and Climate Change Canada (ECCC) under Federal Contaminated 
Sites Action Plan (FCSAP) released the Federal Interim Groundwater Quality Guidelines 
(FIGQG) for Federal Contaminated Sites. The guidelines were developed to assist federal 
custodians in assessing, remediating, and managing federally contaminated sites funded under 
the FCSAP. These guidelines are intended as an interim measure until Canadian Groundwater 
Quality Guidelines are available. The FIGQGs were most recently updated in June 2016. 
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The FIGQGs follow a tiered framework, consistent with the Canadian Soil Quality Guidelines 
(CSQGs) development through the CCME. The tiers are: 

• Tier 1: direct application of the generic numerical guidelines; specifically, application of 
the lowest guideline for any pathway; 

• Tier 2: allows for the development of site-specific remediation objectives through the 
consideration of site-specific conditions, by modifying (within limits) the numerical 
guidelines based on site specific conditions and focusing on exposure pathways and 
receptors that are applicable to the site; and 

• Tier 3: use of site-specific risk assessment to develop Site-Specific Remediation 
Objectives. 

With consideration to surrounding land use, Table 2 in the FIGQGs, Generic Guidelines for 
Residential/Parkland Land Uses, Tier 1 Lowest Guideline for coarse-grained soil (FIGQG, 
Table 2, and Tier 1) were referenced for comparison purposes in this study. 

3.2 Soil 

3.2.1 Baseline Samples 

Historical baseline soil data collected during remediation activities is available in the Final 
Remediation Report (Stantec 2015). No soil samples were taken in either 2016 or 2018. Should 
future samples be collected at the site, the results should be compared to baseline data as 
described above. 

3.2.2 CCME - Environmental Quality Guidelines 

The following CCME guidelines should be referenced with respect to future soil analytical 
results at the site: 

• CSQGs for the Protection of Environmental and Human Health (CCME, 1999, with 
updates) for residential/parkland use, including fact sheets for BTEX, non-potable water, 
coarse-grained soil. 

• Canada-Wide Standard (CWS) for Petroleum Hydrocarbons in Soil (CCME, 2008a) – 
Tier 1 Residential/Parkland, coarse-grained soil, non-potable groundwater. 

The rationale for choosing these particular criteria is based on the fact that the groundwater at 
Ennadai Lake is not used for drinking purposes (non-potable) and coarse-grain material was 
assumed based on field observations as well as for conservative reasons –criteria for coarse-
grain soils are general more stringent than those applied to fine grain soils. 

As described above, while no soil was sampled during the 2018 monitoring event, these 
guidelines should be used for the analysis of future analytical results. 

4.0 INVESTIGATIVE METHODOLOGY 

The visual inspection was carried out by Donovan Kitt, P.Eng. and the groundwater sampling 
was carried out by Dalen Peterson, B.Sc.  CIRNAC representative Jean Allen was present 
during the sampling and inspection activities and the crew was accompanied by Jakob Voisey, 
CIRNAC summer student and resident of Rankin Inlet, who acted as the wildlife monitor. The 
site was accessed with a de Havilland Twin Otter operated by Summit Air. On the day of the site 
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visit, August 17, 2018, air temperature was 14 degrees Celsius and conditions were partly 
cloudy with a light breeze from the southwest. 

A copy of the field notes is available in Appendix B. 

4.1 Health and Safety Plan 

Before commencement of the field activities, a detailed Health and Safety Plan (HASP) was 
created for Ennadai Lake that provided emergency contact information, emergency response 
plans, hazard identification, and hazard mitigation and prevention strategies. 

The HASP was approved by SLR’s internal Health and Safety Officer, Phil Folkersen, and by 
CIRNAC prior to field activities. The HASP was brought to site with field staff and its contents 
were discussed with wildlife monitor Jakob Voisey and Summit Air pilots before visiting the 
Ennadai Lake site. A copy of the HASP has been retained on file at SLR and at the CIRNAC 
Nunavut Regional Office. 

4.2 Non-Hazardous Waste Landfill Monitoring 

A visual inspection of the NHWL was conducted at the Ennadai Lake site. The objectives of the 
visual inspections of the NHWL included: 

• Visual inspection of the landfill caps and observing for areas of settlement, erosion, frost 
action, sloughing and cracking, animal burrows, vegetation re-establishment and 
percentage of cover, vegetation stress, soil or water staining, odours, seepage points or 
ponded water, exposed debris, condition of monitoring instruments, the condition of the 
wells, and any other features that may affect the integrity of the landfills; 

• Opportunistic observations of wildlife presence, signs and droppings; 
• Photographic records noting the scale, and directional viewpoints to substantiate all 

recorded observations. Observations will be mapped and annotated to show the location 
and size with regards to the landfill; and 

• Provide all AutoCAD / GIS files associated with the site. 

4.3 Natural Environment Monitoring 

Natural environment data was collected during the 2018 Ennadai Lake site visit. The specific 
data collected included: 

• Wildlife sightings (species, number, gender, etc.). 
• Evidence of recent wildlife presence (droppings, tracks, feathers, etc.). 
• Wildlife activity (nesting, denning, migrations). 
• Qualitative assessment of relative numbers. 
• Revegetation of disturbed areas. 

This information was collected with the assistance of the wildlife monitor Jakob Voisey who is 
familiar with the area. 

4.4 Groundwater Sample Collection 

Of the three existing monitoring wells (MWLF-1, MWLF-2, and MWLF-3), only MWLF-3 had 
water. MWLF-1 was dry and MWLF-2 was frozen. Historically, MWLF-1 and MWLF-2 have also 
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either been dry or frozen during the time of the site visit. Additionally, a field blank was collected 
during the site visit to Ennadai Lake. 

Water level and depth of well was recorded to calculate approximate well volume. Monitoring 
wells were purged of three well volumes using a bailer prior to sampling where available and 
water was saved in case of the event of limited volumes and low recharge rates. Water quality 
parameters such as temperature, dissolved oxygen, conductivity, pH, redox, and turbidity were 
also recorded using an Aqua TROLL 600 Multiparameter Sonde. 

Following purging, samples were collected using a peristaltic pump and dedicated, disposable, 
polyethylene tubing. A low-flow sampling methodology was employed. Water was pumped 
through a flow-through cell where water quality parameters were continually monitored. Once 
parameters have stabilized, sampling began. The following parameter stabilization guidelines 
were used: 

• pH +/- 0.2 units 
• Temperature +/- 0.1 degrees Celsius 
• Conductivity +/- 3% 
• Redox +/- 20 mV 
• D/O +/- 0.2 mg/L 
• Turbidity +/- 10% 

Sampling equipment was cleaned thoroughly using a distilled water and Alconox solution 
between each sample. Samples were field filtered where applicable, using a 0.45-micron filter 
with the peristaltic pump. 

Groundwater samples were submitted to Maxxam Analytics in Yellowknife, NT for analyses of 
PHC Fractions F1 and F2 (C6-C16), total metals, dissolved metals, PCBs, total suspended 
solids, total dissolved solids and routine parameters including major ions and hardness. 
Additional routine parameters including pH, conductivity, and turbidity were measured in-situ. 
Laboratory Certificates of Analysis are available in Appendix C. 

Table 4-1 contains a summary of the groundwater analysis: 

Table 4-1: Ennadai Lake Groundwater Sampling Plan 

 Sampling 
Location 

PH
C

 F
1 
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F2
 (C

6-C
16

) 
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l M
et

al
s 

D
is

so
lv

ed
 

M
et

al
s 

PC
B

s 

To
ta

l 
Su
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en

de
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So
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ns
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R
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Ennadai Lake 

MWLF-1 X X X X X X X 
MWLF-2 X X X X X X X 
MWLF-3 X X X X X X X 
Duplicate X X X X X X X 

1  Major ions including Calcium (Ca2+), sodium (Na+), magnesium (Mg2+), potassium (K+), strontium (Sr2+), 
sulfate (SO4

2-), chloride(Cl-), bicarbonate (HCO3
-), and hydroxide (OH-). 

 2  Routine Parameters including alkalinity, hardness, total dissolved solids, total suspended solids, pH, and 
conductivity. 

SLR 7 CONFIDENTIAL 



Crown-Indigenous Relations and Northern Affairs Canada SLR Project No.: 209.40585.00000 
Long Term Monitoring Event – Ennadai Lake   December 2018 

In the absence of groundwater guidelines in the Ennadai Lake LTM Plan, analytical data for 
groundwater was compared to historical data, AMSRP guidance, and the Federal Interim 
Groundwater Quality Guidelines (FIGQG, June 2016), Table 2 Generic Guidelines for 
Residential/Parkland Land Uses, Tier 1 Lowest Guideline Values for coarse-grained soil. 

4.5 Soil Sample Collection 

Soil samples were to be collected in areas that exhibit new staining, odours or stressed 
vegetation, along with GPS coordinates and pictures. Samples were to be collected with a 
shovel which will be decontaminated with a laboratory-grade biodegradable cleaner (Alconox®) 
and rinsed between sampling locations. Soil samples were to be collected to a maximum depth 
of 30 cm and packed into glass jars with minimal to no headspace. Soil samples were to be 
placed on ice until laboratory analysis. 

Based on the previous events, collection of soil samples was likely to be required however the 
crew was prepared to take samples if deemed necessary. Duplicate samples were to be taken 
for 20% of the total soil samples. All samples were to be analyzed for benzene, toluene, 
ethylbenxene and xylenes (BTEX), PHC F1 to F4 (C6-C50), PCBs, and CCME metals.  Table 4-2 
contains a summary of the soil analyses. 

Table 4-2: Ennadai Lake Soil Sampling Plan 

 

BT
EX

 

PH
C

 
F1

–F
4 

PC
Bs

 

C
C

M
E 

M
et

al
s1 

Sample X X X X X 

Duplicate X X X X 
1  CCME Metals include arsenic, cadmium, chromium, cobalt, copper, lead, 

nickel, and zinc. 

Due to no new areas of staining or settlement being observed at the site, no soil samples were 
taken during the 2018 monitoring event. However, should any future soil samples be taken at 
the site, results should be compared to previous soil sampling monitoring results, the AMSRP 
original DEW Line Clean-Up Criteria guidelines, CCME Environmental Quality Guidelines for the 
Protection of Environmental and Human Health for Parkland and Industrial Land Use sites, and 
the Canada Wide Standards for Petroleum Hydrocarbons. 

5.0 QUALITY ASSURANCE AND QUALITY CONTROL 

Field procedures were implemented to minimize the potential of cross contamination between 
sampling locations. Sample handling protocols were established to track and maintain the 
integrity of the samples. Field handling of samples was minimized by transferring samples 
directly into containers, when possible. Where handling is required, disposable nitrile gloves will 
be used at all times and changed between samples. All monitoring equipment was 
decontaminated prior to initial use and between each location. During groundwater sampling, 
disposable tubing was dedicated to the individual wells and during all sampling activities a new 
pair of disposable nitrile gloves was used between each sample. 
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Photographs were taken of all areas of interest and the scale, location, and directional view 
point was recorded. 

5.1 Replicate Samples 

A replicate sample is a sequential sample that is taken immediately following the collection of a 
regular sample. Replicate samples were collected for approximately 20 percent (%) of the 
samples collected as part of the QA/QC sampling program. This equates to one duplicate per 
five wells samples.  Duplicates are a type of replicate sample (two of the same), and these 
samples provide a rough estimate of the overall variability of the field technique and laboratory 
analysis. 

One replicate sample was taken during the 2018 monitoring event as only one well was 
sampled for groundwater. The sample was collected from MWLF-3 on August 17, 2018. 

5.2 Field Blanks 

Field blanks are used to evaluate for contamination resulting from the sampling technique and 
from exposure to the air environment of the sampling location. 

For this water quality monitoring program, because there is little variability anticipated between 
sampling techniques used at the various sites or between their atmospheres, one field blank 
was collected for both the Ennadai Lake and CAM-D Simpson Lake sites. 

The field blank sample was collected at the Ennadai Lake site on August 17th, 2018 at 15:20. 

Deionised water was included in the bottle order from Maxxam Analytics for preparation of field 
blanks. 

5.3 Travel Blanks 

A travel blank is a sample of distilled “clean” water that is prepared by the laboratory performing 
the analysis. The travel blank is shipped to the site and remains sealed before being shipped 
back to the lab for analysis. A travel blank helps to identify the presence of container or 
preservative contamination, and is often used when the integrity of samples is of paramount 
concern (e.g., in legal matters). One trip blank was brought to both the Ennadai Lake and CAM-
D Simpson Lake sites. 

5.4 Laboratory 

All surface water samples were analyzed by Maxxam Analytics. Maxxam is accredited by the 
Canadian Association for Laboratory Accreditation (CALA) for the parameters proposed for 
analysis, and uses recognized methods to conduct laboratory analyses. As conveyed by the 
laboratory, method blanks, certified reference materials, method spikes, duplicates, surrogates 
and laboratory control samples are routinely analysed as part of their QA/QC programs. 

5.5 Relative Percent Difference 

The relative percent difference (RPD – the absolute difference between the two values, divided 
by the mean) of duplicate analyses is used to evaluate the sample result variability. Where the 
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concentration of a parameter is less than five times the laboratory reportable detection limit 
(RDL), the results are less precise and the RPD is not calculated. 

The Guidance manual for Environmental Site Characterization in Support of Human Health Risk 
Assessment, Volume I (CCME, 2016) recommends that RPDs for parameters of duplicate 
groundwater samples not exceed 40%. The guide also recommends that RPDs for laboratory 
duplicates not exceed 20%. Should either of these guidelines be exceeded, a potential problem 
may be indicated. 

6.0 RESULTS 

6.1 Location 

The NHWL is located southwest of the airstrip and to the south of Ennadai Lake. The current 
weather station is located to the south of the NHWL. An access road runs from the southwest 
corner of the NHWL to the weather station. A map showing the location of the site is available 
on Drawing 1 at the end of this report. The monitoring wells are located at the northeast, 
southeast, and southwest corners of the NHWL at the following coordinates: 

Table 6-1: Ennadai Lake Monitoring Wells 

Source Description Latitude Longitude 

MWLF-1 61  7  56.64 -100   53  0.632 

MWLF-2 61  7  56.68 -100   53  4.553 

MWLF-3 61  7  58.02 -100   53  1.082 

Monitoring of the landfill included visual observations to assess physical integrity including 
evidence of erosion, ponding, frost action, settlement, and lateral movement. Groundwater was 
thawed in one of the wells during the 2018 monitoring event and as a result, two (2) 
groundwater samples were collected (one monitoring well plus one duplicate). 

6.2 Photographic Record 

The photographic record of the NHWL and surrounding areas has been completed as per the 
scope of work (Photos 1 to 48, Attached USB). Photographs referenced in the body of this 
document are included in Appendix A. The complete photographic record is provided in the 
attached USB drive. 

6.3 Visual Monitoring 

Visual monitoring of the NHWL, natural environment, and surrounding areas was undertaken at 
Ennadai Lake during the 2018 monitoring event. Checklists were utilized for NHWL and natural 
environment monitoring and interviews were conducted with local wildlife monitor, Jakob Voisey, 
to understand trends and changes over time. 

6.3.1 Non-Hazardous Waste Landfill 

The physical integrity of the NHWL was assessed by collecting visual evidence staining, 
seepage, erosion, frost action, settlement, and lateral movement. Features identified in previous 
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monitoring programs were assessed during the 2018 site visit for condition and stability. 
Additionally, any new features were noted for size and extent. The locations of historic features 
referred to in the sections below are available on Drawing 2 at the end of this report. Table 6-2 
provides a summary of the NHWL features.  

Table 6-2: Ennadai Lake NHWL Feature Summary  

Feature 
Letter 

Feature 
Type Location Extent Description / Change 

Comments 
Viewpoint 

# 

A Erosion  SE Corner 
of NHWL <1% Minor erosional channel, Not 

observed in 2018 27 

B Other West berm <1% 
ATV tracks, Observed in 2018, 

of similar size and extent as 
2016 

6, 9 

C Settlement NE corner 
of NHWL <1% 

Pothole, Observed in 2018, of 
similar size and extent as 2016, 

Does not appear to impact 
integrity of the landfill 

25 

D Erosion 

Access road 
between 

NHWL and 
Weather 
Station 

<1% 
Erosional channels, Observed 

in 2018, of similar size and 
extent as 2016 

15, 45 

E Other 
East berm, 

near SE 
Corner 

<1% 
ATV tracks, Observed in 2018, 

of similar size and extent as 
2016 

32 

F Other North berm <1% 
ATV tracks, Observed in 2018, 

of similar size and extent as 
2016 

7, 37 

G Settlement 
Cap of 

NHWL, near 
NE Corner 

<1% 

Pothole, Observed in 2018, of 
similar size and extent as 2016, 

Does not appear to impact 
integrity of the landfill 

12 

Staining 

No new areas of staining were observed during the 2018 site visit. Additionally, no historical 
staining features have ever been noted at the Ennadai Lake NHWL. No soil samples were 
collected during the site visit. 

Seepage Points 

No areas of seepage or ponded water were observed on or surrounding the NHWL during the 
2018 site visit. 
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Settlement 

Historically, two areas of settlement were observed in the northeast corner of the NHWL 
(Photo 43, Appendix A). One was located on the cap (Feature G), and one was located at the 
toe of the berm (Feature C). The potholes were small in nature (< 0.5 m) and were not 
considered to impact the integrity of the landfill. These features were observed in 2018 but 
appear to be of similar size and extent as observed previously. These features should be 
monitored during future site visits but are not considered to be of concern at this time. No other 
areas of settlement were observed on the NHWL. 

Erosion 

Erosion was observed along the access road to the airstrip in 2018 (Photo 18, Appendix A). 
The road appears significantly washed out. This area of erosion does not appear to impact the 
integrity of the NHWL but could impact access to both the NHWL and the weather station. 

Frost Action 

No evidence of frost action or cracking on or surrounding the landfill was observed at the time of 
the 2018 site visit. 

Evidence of Burrows 

Several siksik burrows were observed on the access road to the NHWL at Ennadai Lake 
(Photo 17, Appendix A). No evidence of animal burrows was observed on the NHWL itself. 

Re-establishment of Vegetation 

It is estimated that less than 1% of the NHWL is covered with vegetation. Vegetation directly 
surrounding the NHWL is also sparse, with an estimated cover of less than 10%. Revegetation 
of the NHWL is expected to take a long time due to the coarse gravel cover and short growing 
season. 

Debris 

Some areas of exposed debris were observed near the airstrip. Debris included broken glass 
and metal (Photo 48, Attached USB). This debris does not appear to be related to the NHWL 
and is likely the result of human traffic in the area. 

Discussion 

All 2018 physical observations indicate that the NHWL is performing as designed and is 
containing the enclosed waste. The features noted above including minor settlement and road 
erosion do not appear to be affecting the physical integrity of the NHWL. Overall, the landfill 
appears to be in similar condition as noted in previous years. The cap of the landfill is flat, with 
no indication of settlement or erosion occurring. 

Soil samples were not collected during the 2018 site visit due to no new areas of staining or 
other anomalies being observed. 

It is recommended that monitoring continue as per the schedule set out in the LTM Plan (INAC, 
2008). The next monitoring event is Year 5, scheduled in 2020. 
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6.3.2 Natural Environment 

Information regarding the natural environment was gathered directly through site observations 
and through interviews with Jakob Voisey, resident of Rankin Inlet, Nunavut. 

Prior to landing, eight caribou were identified south of the airstrip that ran off during the flyover. 
Numerous caribou tracks and scat were observed around the airstrip and NHWL, and the pilots 
identified bear scat west of the NHWL. Several siksik burrows were observed in the road 
between the NHWL and airstrip. Very minimal vegetation was present on the NHWL flanks and 
surrounding area. Prior to leaving site, four bull caribou and one cow caribou were spotted north 
of the airstrip (Photo 2, Appendix A). 

It is estimated that less than 1 % of the NHWL is covered with vegetation. More vegetation is 
present further away from the toe of the NHWL. 

6.3.3 Surrounding Areas 

As proposed, a brief visual inspection of the areas surrounding the site was completed during 
the Year 3 monitoring event. 

An area of significant erosion was noted on the access road from the airstrip to the NHWL 
(Photo 18, Appendix A). This feature was noted during the previous monitoring event. This 
erosion should be continually monitored as it may affect access to the NHWL and the weather 
station. All other areas surrounding the NHWL appear to be in stable and good condition. 

6.4 Results – Groundwater 

6.4.1 General 

Of the three existing monitoring wells (MWLF-1, MWLF-2, and MWLF-3), only MWLF-3 had 
water. MWLF-1 was dry and MWLF-2 was frozen. An Aqua TROLL 600 Multiparameter Sonde 
was used to measure in-situ field parameters prior to purging three well volumes using a bailer. 
A sample and duplicate were collected using a peristaltic pump once parameters had stabilized. 
Note that of the six parameters monitored (pH, electrical conductivity, temperature, redox, 
dissolved oxygen, and turbidity), only turbidity did not meet SLR’s stabilization criteria. A field 
blank (Dup-2) was collected from water supplied from Maxxam. All samples (including the trip 
blank) were submitted for analysis. 

During the site visit, the lock on each of the monitoring wells was cut and replaced with a new 
lock. The keys to all wells at both sites are in possession of CIRNAC personnel. 

Table 6-2 below provides a summary of water levels and samples collected from each well: 
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Table 6-3: Well Summary and Sample Details 

Sample / Well 
ID Start WL* Well 

Depth* 
Purged 
Amount 

# Bottles 
Collected 

Total Water 
Removed 
From Well 

Notes 

MWLF-1 dry 3.48 m --- --- --- Well dry 

MWLF-2 frozen 3.67 m --- --- --- Ice identified on probe 

MWLF-3 1.665 2.41 m 5 L 10 8.5 L 
Turbidity did not 
stabilize, all bottles 
filled 

DUP --- --- --- 10 2 L All bottles filled 

DUP 2 
(Field Blank) --- --- --- 10 --- 

Field blank prepared 
with laboratory-
supplied water 

Trip Blank --- --- --- 10 --- Supplied by Maxxam 

* From top of casing 

6.4.2 Analytical 

All PCB, BTEX, and PHC concentrations were below laboratory detection limits. 

No ULA were calculated in the previous LTM Report (Arcadis, 2017) due to the sparsity and 
variability of the baseline data. It was recommended that ULAs be recalculated once more data 
has been acquired for the site. 

SLR calculated ULAs based on the 2014 results of baseline monitoring and the results of Year 1 
monitoring in 2016. Unfortunately, ULAs could not be calculated for all parameters due to 
continued lack of data or results below detection limit. High variability in parameter 
concentrations resulted in high standard deviations for some parameters such as aluminum. As 
a result, the calculated ULA is also high and may not accurately represent the criteria in which 
results should be compared to. This issue will be eliminated as data at the site is continually 
collected. The method in which the ULA was calculated is described in Section 3.1.1. No ULA 
exceedances were reported for any results of the 2018 monitoring event. 

Due to the lack of baseline criteria for all parameters, results were also compared to the Federal 
Interim Groundwater Quality Guidelines, Table 2 Residential/ Parkland Use, Tier 1, Coarse-
grained soils. 

Several inorganic, total metals, and dissolved metals parameters exceeded criteria set out by 
the FIGQG. The exceedances are as follows: 
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Table 6-4: 2018 FIGQG Groundwater Exceedances at Ennadai Lake 

Well ID Parameter FIGQG Criteria 
(µg/L) 

Concentration 
(µg/L) 

 pH 6.5-9.0 6.01 

MWLF-3 

Total Aluminum 51 210 
Dissolved Aluminum 51 170 

Total Cadmium 0.017 0.097 
Dissolved Cadmium 0.017 0.083 

Total Copper 22 18 
Dissolved Copper 22 16 

Total Silver   0.1 0.1 
 pH 6.5-9.0 6.24 
 Total Aluminum 51 200 

DUP 

Dissolved Aluminum 51 160 
Total Cadmium 0.017 0.11 

Dissolved Cadmium 0.017 0.082 
Total Copper 22 19 

Dissolved Copper 22 17 
 Total Silver   0.1 0.11 

1  Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines – calculated using water pH as 
recommended by the FIGQG (2010). 

2  Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines – calculated using water 
hardness (CaCO3) as recommended by the FIGQG (2010). 

6.4.3 Comparison to Previous Monitoring Programs / Discussion 

Where available, 2018 results were compared to ULA criteria as determined by the 2014 
baseline data and Year 1 monitoring event data. The two years were used to calculate ULA 
criteria based on a recommendation by Arcadis in the 2017 LTM Report to create more robust 
guideline criteria. No ULA exceedances were reported for any parameters analyzed in 2018. 

Parameters reporting FIGQG exceedances should be closely monitored in future sampling 
events to understand if there is an increasing contaminant trend at this site. Reported silver 
exceedances are not considered to be a concern as concentrations do not exceed five times the 
RDL. Exceedances with regards to aluminum, cadmium, and copper concentrations appear to 
be consistent with the results of previous monitoring programs. Currently, not enough data 
exists to correlate the FIGQG exceedances with the condition of the NHWL at the site. 

Overall, the NHWL is considered to be performing as expected and in “acceptable” condition as 
defined by the AMSRP guidelines in Table 3-1. However, because ULA criteria were not 
calculated for all parameters, concentrations of metals should be closely monitored during future 
sampling events to understand if any concentrations are increasing over time. Additionally, while 
no longer baseline data, the results of 2018 data could be used alongside results of previous 
monitoring events to calculate ULA for the Year 5 monitoring event. 
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6.5 Results – Soil 

6.5.1 General 

Historically, soil samples were only collected during construction and remediation activities in 
2014 and 2015. The soil analytical results from 2014 and 2015 are available in the final 
remediation report (Stantec 2015). 

A review of images from the 2016 site visit, and communications with the CIRNAC 
representative suggest that the NHWL is in comparable shape to previous years and does not 
show any evidence of present or historic staining. 

As a result, no soil samples were collected at Ennadai Lake during the 2018 sampling program. 

6.6 QA/QC Results 

6.6.1 Duplicate Samples – Relative Percent Difference 

One (1) field duplicate sample was collected from MWLF-3 at Ennadai Lake and was analysed 
for general parameters, total metals, dissolved metals, and PHC, and PCBs. RPD values were 
calculated where analyte concentrations were greater than five times the reportable detection 
limit (RDL). 

All results for PCBs and BTEX/Hydrocarbons were below the RDL (non-detect) for all 
parameters, therefore no RPD values were calculated. 

No field duplicate pair exceeded the 40% RPD criterion for individual total metal, dissolved 
metal, or inorganic parameters or batch averages. As a result, all analyses fall within RPD 
quality targets. 

A complete list of detection limits and RPD values for all parameters are available in Tables 7 
to 11 at the end of this report. 

6.6.2 Field Blank 

One (1) field blank was collected for both the Ennadai Lake and CAM-D Simpson Lake sites. 
The field blank was filled on August 17, 2018 at 15:20 at Ennadai Lake using laboratory 
supplied deionized water. 

All field blank results were below the RDL (non-detect) for all parameters with the exception of 
total aluminum, total copper, and dissolved copper. However, none of these parameters 
reported concentrations above five times the reportable detection limit and are therefore not 
considered to be a QAQC concern. 

Complete field blank results are available in Tables 7 to 11 at the end of this report. 

6.6.3 Trip Blank 

One (1) trip blank was collected for both the Ennadai Lake and CAM-D Simpson Lake sites. The 
trip blank was filled with laboratory supplied water and sealed prior to trip commencement. 

All trip blank results were below the RDL (non-detect) for all parameters. 
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Complete trip blank results are available in Tables 7 to 11 at the end of this report. 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

Observations made during the 2018 Ennadai Lake site visit indicate that the NHWL is 
performing as designed and effectively containing the enclosed waste. Several areas of erosion 
and settlement were observed on and in the vicinity of the NHWL. However, these features 
appear to be of similar size, extent, and condition as observed in previous monitoring programs 
The NHWL cap appears to be flat and in good condition with no signs of settlement or ponding. 
No soil samples were collected during the 2018 monitoring event. 

Assess to site was via charter aircraft provided by Summit Air. The access road to the NHWL 
was in overall good condition, with one area of significant erosion observed. Several siksik 
burrows were observed along the access road. The areas immediately surrounding the NHWL 
are generally void of vegetation but in stable condition. 

In addition to these physical observations, SLR collected groundwater samples from one 
monitoring wells that surrounds the NHWL, MWLF-3. The other two wells, MWLF-1 and MWLF-
2 were either dry or frozen. Concentrations of PHCs, BTEX, and PBCs were below reportable 
detection limits. 

Concentrations of several inorganic, total and dissolved metals parameters in each of the wells 
were greater than the FIGQG criteria. These exceedances should be closely monitored during 
the next site visit but are consistent with the results of previous monitoring programs. No ULA 
exceedances were reported for any parameters and the NHWL is considered to be performing 
in “acceptable” condition as determined by AMSRP guidelines. 

The locks were replaced on all wells during the 2018 site visit and the keys remain in the 
possession of the CIRNAC representative. 

Based on the results of the Year 3 LTM event at Ennadai Lake, SLR recommends continued 
monitoring of landfill features noted in above sections. Additionally, all parameters with reported 
FIGQG exceedances should be continually monitored during future monitoring events to confirm 
or eliminate the possibility of increasing trends. It is recommended that monitoring continue as 
per the schedule set out in the Ennadai Lake LTM Plan. The next monitoring event, Year 5, is 
scheduled in 2020. No further action is recommended at this time. 

8.0 LIMITATIONS 

This report has been prepared and the work referred to in this report has been undertaken by 
SLR for Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) and completed in 
compliance with Contract Number 4500381248. Under the CIRNAC Standing Offer 
4600000874, CIRNAC has the exclusive right to copy and redistribute this report. 

This report has been prepared for specific application to this site and site conditions existing at 
the time work for the report was completed.  Any conclusions or recommendations made in this 
report reflect SLR’s professional opinion based on limited investigations including: visual 
observation of the site, surface and subsurface investigation at discrete locations and depths, 
and laboratory analysis of specific chemical parameters.  The results cannot be extended to 
previous or future site conditions, portions of the site that were unavailable for direct 
investigation, subsurface locations which were not investigated directly, or chemical parameters 
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and materials that were not addressed.  Substances other than those addressed by the 
investigation may exist within the site; and substances addressed by the investigation may exist 
in areas of the site not investigated in concentrations that differ from those reported.  SLR does 
not warranty information from third party sources used in the development of investigations and 
subsequent reporting. 

Nothing in this report is intended to constitute or provide a legal opinion.  SLR expresses no 
warranty to the accuracy of laboratory methodologies and analytical results. SLR makes no 
representation as to the requirements of compliance with environmental laws, rules, regulations 
or policies established by federal, provincial or local government bodies.  Revisions to the 
regulatory standards referred to in this report may be expected over time.  As a result, 
modifications to the findings, conclusions and recommendations in this report may be 
necessary. 

CIRNAC may submit this report to the Nunavut Water Board and/or related Nunavut 
environmental regulatory authorities or persons for review and comment purposes. 
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Table 1 - Summary of Historic Groundwater Analytical Results - Metals 
Parameter (mg/L)

 Sample #  
 Date  2014 2014 2014 2016 2016

Total Aluminum (Al) --- 21.4 1.78 3.1 3.9 8.76 11.0 41.7
Dissolved Aluminum (Al) --- --- --- 0.1 0.092 0.10 NC NC

Total Arsenic (As) --- 0.00381 0.0005 0.00094 0.0012 0.002 0.002 0.007
Dissolved Arsenic (As) --- --- --- 0.00044 0.00051 NC NC NC
Total Cadmium (Cd) --- 0.000113 0.000035 0.00015 0.00015 0.0001 0.0001 0.0003

Dissolved Cadmium (Cd) --- --- --- 0.00012 0.00012 NC NC NC
Total Cobalt (Co) --- 0.0122 0.00501 0.015 0.016 0.011 0.005 0.026

Dissolved Cobalt (Co) --- --- --- 0.014 0.013 NC NC NC
Total Chromium (Cr) --- 0.0321 0.00276 0.012 0.014 0.016 0.015 0.061

Dissolved Chromium (Cr) --- --- --- <0.0010 <0.0010 NC NC NC
Total Copper (Cu) --- 0.0442 0.00605 0.015 0.016 0.022 0.020 0.082

Dissolved Copper (Cu) --- --- --- 0.0065 0.0059 NC NC NC
Total Iron --- 18.2 1.6 4.8 5.6 8.20 8.81 34.6

Dissolved Iron (Fe) --- --- --- 0.088 0.095 NC NC NC
Total Mercury --- <0.00010 0.00004 0.000014 0.000014 0.00003 0.00002 0.0001

Dissolved Mercury (Hg) --- --- --- 0.0000067 0.0000067 NC NC NC
Total Nickel (Ni) --- 0.0247 0.00339 0.028 0.03 0.019 0.013 0.059

Dissolved Nickel (Ni) --- --- --- 0.022 0.02 NC NC NC
Total Lead (Pb) --- 0.0194 0.0023 0.0026 0.0033 0.008 0.010 0.037

Dissolved Lead (Pb) --- --- --- <0.00020 <0.00020 NC NC NC
Total Silver --- 0.000208 <0.000020 <0.00010 0.00011 NC NC NC

Dissolved Silver (Ag) --- --- --- <0.00010 <0.00010 NC NC NC
Total Zinc (Zn) --- 0.0373 0.0059 0.016 0.018 0.0197 0.016 0.068

Dissolved Zinc (Zn) --- --- --- 0.004 <0.0030 NC NC NC

Notes:

mg/L - milligrams per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated 

1 - ULA is calculated as the average + 3x the standard devidation of a parameter. Note that the duplicate sample was not included in the ULA calculation 

MW13-2 LF3-WS-01 ULA Calculation 

Average Standard Devidation ULA¹ (mg/L)
MW-LF3-WS-02 MWLF-3 DUP



Ennadai Lake 
2018 LTM Report

SLR Project #: 209.40585.00000
December 2018

SLR Consulting (Canada) Ltd. 

Table 2 - Summary of Historic Groundwater Analytical Results - PCBs, PHCs, and Inorganics
Parameter
Sample #

Date 2014 2014 2014 2016 2016

Total PCBs --- --- --- <0.05 <0.05 NC NC NC

Benzene [µg/L] <0.50 <0.50 <0.50 <0.40 <0.40 NC NC NC
Toluene [µg/L] <0.50 <0.50 <0.50 <0.40 <0.40 NC NC NC

Ethyl-benzene [µg/L] <0.50 <0.50 <0.50 <0.40 <0.40 NC NC NC
Total Xylene [µg/L] <2 <2 <2 <0.80 <0.80 NC NC NC

 F1  [µg/L] <200 <200 <200 260 340 NC NC NC
 F2  [mg/L] <0.20 <0.20 <0.40 <0.10 <0.10 NC NC NC
  F3 [mg/L] <0.30 <0.30 --- <0.20 <0.20 NC NC NC
 F4  [mg/L] <0.30 <0.30 --- <0.20 <0.20 NC NC NC

Colour --- --- --- --- --- NC NC NC
Con-ductivity 23 99 79 330 320 132.75 135.4 538.9

Total Dissolved Solids 12.5 58.9 54.5 220 200 86.475 91.4 360.8
Fluoride   (F-) --- --- --- --- --- NC NC NC

Ortho-phosphate (P) --- --- --- --- --- NC NC NC
pH 6.22 6.66 6.68 6.42 6.39 6.495 0.218 7.15

Total Suspended Solids --- --- --- 110 110 NC NC NC
Dissolved Sulphate (SO4) <3.0 15 3.1 <1.0 <1.0 9.05 8.41 34.3

Dissolved Chloride (Cl) 9.2 4.8 9.8 4.2 4.2 7 2.91 15.7
Nitrite (N) <0.050 0.06 0.089 <0.010 <0.010 0.0745 0.021 0.14
Nitrate (N) <0.50 <0.50 <0.50 <0.010 <0.010 NC NC NC

Nitrate + Nitrite <0.50 <0.50 <0.50 <0.020 <0.020 NC NC NC

Notes:

µg/L - micrograms per Litre
mg/L - milligrams per litre 
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated 

1 - ULA is calculated as the average + 3x the standard devidation of a parameter. Note that the duplicate sample was not included in the ULA calculation 

PHCs

Inorganics

ULA Calculation 

Average Standard Devidation ULA¹ (mg/L)

PCBs

MW-LF3-WS-02 MWLF-3 DUPMW13-2 LF3-WS-01



Ennadai Lake 
2018 LTM Report

SLR Project #: 209.40585.00000
December 2018

SLR Consulting (Canada) Ltd. 

Table 3 - Summary of 2016 Groundwater Analytical Results - PHCs

Sample ID
Date 8/24/2016 8/24/2016 RPD

BTEX & F1 Hydrocarbons (µg/L) Duplicate
Benzene 140 NC 0.40 <0.40 <0.40 NC
Toluene 83 NC 0.40 <0.40 <0.40 NC

Ethylbenzene 11000 NC 0.40 <0.40 <0.40 NC
o-Xylene ns NC 0.40 <0.40 <0.40 NC

p+m-Xylene ns NC 0.80 <0.80 <0.80 NC
Total Xylenes 3900 NC 0.80 <0.80 <0.80 NC
F1 (C6-C10) 810 NC 100 260 340 NC

F1 (C6-C10) - BTEX ns NC 100 260 340 NC
F2-F4 Hydrocarbons (mg/L)

F2 (C10-C16 Hydrocarbons) 1300 NC 0.10 <0.10 <0.10 NC
F3 (C16-C34 Hydrocarbons) ns NC 0.20 <0.20 <0.20 NC
F4 (C34-C50 Hydrocarbons) ns NC 0.20 <0.20 <0.20 NC

Reached Baseline at C50 ns NC N/A Yes Yes NC

Notes:

µg/L - micrograms per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated. When there are only non-detect values, no standard deviation was calculated 
RDL - Reporting Detection Limit

³ Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3)

Bold & Red
Highlighted 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

¹ Federal Interim Groundwater Quality Guidelines, Generic Guidelines for Residential/Parkland Land Use (mg/L), Tier 1, 
² Upper Limit of Acceptability is determined as described in Report Section 3.1. Upper limits of acceptability are calculated 

RDL
PARAMETER Upper Limit of 

Acceptability2FIGQGs1 MWLF-3



Ennadai Lake 
2018 LTM Report

SLR Project #: 209.40585.00000
December 2018

SLR Consulting (Canada) Ltd. 

Table 4 - Summary of 2016 Groundwater Analytical Results - PCBs

Sample ID
Date 8/24/2016 8/24/2016 RPD

PCBs (µg/L) Duplicate
Aroclor 1016 ns NC <0.05 <0.05 NC
Aroclor 1221 ns NC <0.05 <0.05 NC
Aroclor 1232 ns NC <0.05 <0.05 NC
Aroclor 1242 ns NC <0.05 <0.05 NC
Aroclor 1248 ns NC <0.05 <0.05 NC
Aroclor 1254 ns NC <0.05 <0.05 NC
Aroclor 1260 ns NC <0.05 <0.05 NC
Aroclor 1262 ns NC <0.05 <0.05 NC
Aroclor 1268 ns NC <0.05 <0.05 NC
Total PCB ns NC <0.05 <0.05 NC

Notes:

µg/L - micrograms per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated. When there are only non-detect values, no standard deviation was calculated 
RDL - Reporting Detection Limit

³ Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3)

Bold & Red
Highlighted 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

¹ Federal Interim Groundwater Quality Guidelines, Generic Guidelines for Residential/Parkland Land Use (mg/L), Tier 1, 
² Upper Limit of Acceptability is determined as described in Report Section 3.1. Upper limits of acceptability are 

MWLF-3
 FIGQGs1 Upper Limit of 

Acceptability2

PARAMETER
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Table 5 - Summary of 2016 Groundwater Analytical Results - Metals

8/24/2016 8/24/2016 RPD 8/24/2016 8/24/2016 RPD
Metals Units Total Total Dissolved Total Duplicate Dissolved Duplicate

Aluminum (Al) mg/L 0.1 NC NC 0.003 3.1 3.9 23% 0.1 0.092 8%
Antimony (Sb) mg/L 2.0 NC NC 0.00060 <0.00060 <0.00060 NC <0.00060 <0.00060 NC
Arsenic (As) mg/L 0.005 NC NC 0.0002 0.00094 0.0012 NC 0.00044 0.00051 NC
Barium (Ba) mg/L 0.5 NC NC 0.01 0.24 0.24 0% 0.22 0.22 0%

Beryllium (Be) mg/L 0.0053 NC NC 0.001 <0.0010 <0.0010 NC <0.0010 <0.0010 NC
Boron (B) mg/L 5 NC NC 0.02 <0.020 <0.020 NC <0.020 <0.020 NC
Cadmium ug/L 0.017 NC NC 0.02 0.15 0.15 0% 0.12 0.12 0%

Calcium (Ca) mg/L ns NC NC 0.3 37 37 0% 40 39 3%
Chromium (Cr) mg/L 0.0089 NC NC 0.0010 0.012 0.014 15% <0.0010 <0.0010 NC

Chromium VI (6+) mg/L ns NC NC 0.0010 <0.0010 <0.0010 NC NA NA NC
Cobalt (Co) mg/L ns NC NC 0.0003 0.015 0.016 6% 0.014 0.013 7%
Copper (Cu) mg/L 0.002-0.004 3 NC NC 0.0002 0.015 0.016 6% 0.0065 0.0059 10%

Iron (Fe) mg/L 0.3 NC NC 0.060 4.8 5.6 15% 0.088 0.095 NC
Lead (Pb) mg/L 0.001-0.007 3 NC NC 0.0002 0.0026 0.0033 24% <0.00020 <0.00020 NC

Lithium (Li) mg/L ns NC NC 0.02 <0.020 <0.020 NC <0.020 <0.020 NC
Magnesium (Mg) mg/L ns NC NC 0.2 17 17 0% 17 17 0%
Manganese (Mn) mg/L ns NC NC 0.004 1.4 1.4 0% 1.5 1.5 0%

Mercury (Hg) ug/L 0.026 NC NC 0.002 0.014 0.014 0% 0.0067 0.0067 NC
Molybdenum (Mo) mg/L 0.073 NC NC 0.0002 0.00093 0.00091 NC 0.00082 0.00075 NC

Nickel (Ni) mg/L 0.025-0.15 3 NC NC 0.0005 0.028 0.03 7% 0.022 0.02 10%
Phosphorus (P) mg/L ns NC NC 0.1 0.33 0.49 NC <0.10 <0.10 NC
Potassium (K) mg/L ns NC NC 0.3 8.3 8.5 2% 8.3 8.1 2%
Selenium (Se) mg/L 0.001 NC NC 0.0002 0.00022 0.00035 NC <0.00020 <0.00020 NC

Silicon (Si) mg/L ns NC NC 0.1 14 15 7% 9.1 9 1%
Silver (Ag) mg/L 0.0001 NC NC 0.0001 <0.00010 0.00011 NC <0.00010 <0.00010 NC

Sodium (Na) mg/L ns NC NC 0.50 5.6 5.6 0% 6.2 6.0 3%
Strontium (Sr) mg/L ns NC NC 0.020 0.35 0.36 3% 0.38 0.38 0%

Sulphur (S) mg/L ns NC NC 0.20 0.53 0.56 NC 0.62 0.56 NC
Thallium (Tl) mg/L 0.0008 NC NC 0.0002 <0.00020 <0.00020 NC <0.00020 <0.00020 NC

Tin (Sn) mg/L ns NC NC 0.0010 <0.0010 <0.0010 NC <0.0010 <0.0010 NC
Titanium (Ti) mg/L 0.1 NC NC 0.0010 0.34 0.4 16% 0.0015 0.001 NC
Uranium (U) mg/L 0.015 NC NC 0.0001 0.0021 0.0022 5% 0.00084 0.00078 7%

Vanadium (V) mg/L ns NC NC 0.0010 0.0098 0.011 12% <0.0010 <0.0010 NC
Zinc (Zn) mg/L 0.01 NC NC 0.0030 0.016 0.018 12% 0.004 <0.0030 NC

Notes:

µg/L - micrograms per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated. When there are only non-detect values, no standard deviation was calculated 
RDL - Reporting Detection Limit

³ Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3)

Bold & Red
Highlighted 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

PARAMETER

Sample ID
Date

¹ Federal Interim Groundwater Quality Guidelines, Generic Guidelines for Residential/Parkland Land Use 
² Upper Limit of Acceptability is determined as described in Report Section 3.1. Upper limits of acceptability are 

FIGQGs1 Upper Limit of 
Acceptability2

MWLF-3
Guidelines

Lowest 
RDL
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Table 6 - Summary of 2016 Groundwater Analytical Results - Inorganics

8/24/2016 8/24/2016 RPD
Calculated Parameters Duplicate

Anion Sum meq/L ns NC N/A 3.1 3 3%
Cation Sum meq/L ns NC N/A 3.9 3.9 0%

Hardness (CaCO3) mg/L ns NC 0.50 170 170 0%
Ion Balance N/A ns NC 0.010 1.3 1.3 0%

Dissolved Nitrate (NO3) mg/L 13 NC 0.044 <0.044 <0.044 NC
Nitrate plus Nitrite (N) mg/L ns NC 0.020 <0.020 <0.020 NC
Dissolved Nitrite (NO2) mg/L 0.06 NC 0.033 <0.033 <0.033 NC

Misc. Inorganics
Conductivity uS/cm ns NC 1.0 330 320 3%

pH pH 6.5 to 9.0 NC N/A 6.42 6.39 0%
Total Dissolved Solids mg/L ns NC 50 220 200 NC

Total Suspended Solids mg/L ns NC 1.0 110 110 0%
Anions

Alkalinity (PP as CaCO3) mg/L ns NC 0.50 <0.50 <0.50 NC
Alkalinity (Total as CaCO3) mg/L ns NC 0.50 150 140 7%

Bicarbonate (HCO3) mg/L ns NC 0.50 180 180 0%
Carbonate (CO3) mg/L ns NC 0.50 <0.50 <0.50 NC
Hydroxide (OH) mg/L ns NC 0.50 <0.50 <0.50 NC

Dissolved Sulphate (SO4) mg/L ns NC 1.0 <1.0 <1.0 NC
Dissolved Chloride (Cl) mg/L 120 NC 1.0 4.2 4.2 NC

Nutrients
Dissolved Nitrite (N) mg/L 0.06 NC 0.010 <0.010 <0.010 NC
Dissolved Nitrate (N) mg/L 13 NC 0.010 <0.010 <0.010 NC

Notes:

µg/L - micrograms per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated. When there are only non-detect values, no standard deviation was calculated 
RDL - Reporting Detection Limit

³ Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3)

Bold & Red
Highlighted 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

 RDL
MWLF-3

¹ Federal Interim Groundwater Quality Guidelines, Generic Guidelines for Residential/Parkland Land Use (mg/L), 
Tier 1, Freshwater life pathway for coarse grained soils.  
² Upper Limit of Acceptability is determined as described in Report Section 3.1. Upper limits of acceptability are 
calculated using mean of baseline data +3 standard deviations.

Upper Limit of 
Acceptability2

PARAMETER

Sample ID
Date

FIGQGs1
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Table 7: 2018 Groundwater Analytical Results and QAQC Data - PHCs
Sample ID MWLF-3 DUP Field Blank (DUP 2) Trip Blank 

Type GW GW DI Water DI Water
Date 17-Aug-18 17-Aug-18 17-Aug-18 17-Aug-18
Time 14:35 14:35 15:20 --

Total Xylenes µg/L 0.89 NC 3900 <0.89 <0.89 N/A <0.89 <0.89
F1 (C6-C10) µg/L 100 NC 810 <100 <100 N/A <100 <100

F1 (C6-C10) - BTEX µg/L 100 NC ns <100 <100 N/A <100 <100
F2 (C10-C16 Hydrocarbons) µg/L 100 NC 1300 <100 <100 N/A <100 <100

Batch Average N/A
Notes:

µg/L - micrograms per Litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated 
RDL - Reporting Detection Limit
1 - Upper Limit of Acceptability is determined as described in Report Section 3.1.1. Upper limits of acceptability are calculated using mean of baseline data (2014) +3 standard deviations. 
2 - Federal Interim Groundwater Quality Guidelines, Table 2 Residential/Parkland Use, Tier 1, Coarse Grained Soils 
3 - Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3) or pH (aluminum only)

Bold & Red FIGQG Exceedence
Bold & Red & Outlined ULA Exceedance 

Highlighted DL > Criteria 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

Units RDL FIGQG ²Upper Limits of 
Acceptability ¹ RPD (%)
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Table 8: 2018 Groundwater Analytical Results and QAQC Data - Total Metals
Sample ID MWLF-3 DUP Field Blank (DUP 2) Trip Blank 

Type GW GW Water Water
Date 17-Aug-18 17-Aug-18 17-Aug-18 17-Aug-18
Time 14:35 14:35 15:20 --

Total Aluminum (Al) µg/L 3 41659 5 210 200 4.9 5.0 <3
Total Antimony (Sb) µg/L 0.6 NC 2000 <0.6 <0.6 N/A <0.6 <0.6
Total Arsenic (As) µg/L 0.2 7.1 5 0.57 0.40 35.1 <0.2 <0.2
Total Barium (Ba) µg/L 10 NC 500 120 120 0.0 <10 <10

Total Beryllium (Be) µg/L 1 NC 5.3 <1 <1 N/A <1 <1
Total Boron (B) µg/L 20 NC 5000 <20 <20 N/A <20 <20

Total Cadmium (Cd) µg/L 0.02 0.28 0.017 0.097 0.11 12.6 <0.02 <0.02
Total Calcium (Ca) µg/L 300 NC ns 23,000 23,000 0.0 <300 <300

Total Chromium (Cr) µg/L 1 60.6 8.9 2.4 2.3 4.3 <1 <1
Total Cobalt (Co) µg/L 0.3 26.2 ns 14.0 14.0 0.0 <0.3 <0.3
Total Copper (Cu) µg/L 0.2 81.6 2 ³ 18.0 19.0 5.4 0.29 <0.2

Total Iron (Fe) µg/L 60 34620 300 130 120 8.0 <60 <60
Total Lead (Pb) µg/L 0.2 37 2.6 ³ <0.2 <0.2 N/A <0.2 <0.2

Total Lithium (Li) µg/L 20 NC ns <20 <20 N/A <20 <20
Total Magnesium (Mg) µg/L 200 NC ns 7,800 7,900 1.3 <200 <200
Total Manganese (Mn) µg/L 4 NC ns 2,000 2,000 0.0 <4 <4
Total Molybdenum (Mo) µg/L 0.2 NC 73 0.31 0.29 6.7 <0.2 <0.2

Total Nickel (Ni) µg/L 0.5 59 85 ³ 27.0 27.0 0.0 <0.5 <0.5
Total Phosphorus (P) µg/L 100 NC ns <100 <100 N/A <100 <100
Total Potassium (K) µg/L 300 NC ns 4,300 4,300 0.0 <300 <300
Total Selenium (Se) µg/L 0.2 NC 1 0.28 0.21 28.6 <0.2 <0.2

Total Silicon (Si) µg/L 100 NC ns 7,000 7,000 0.0 <100 <100
Total Silver (Ag) µg/L 0.1 NC 0.1 0.10 0.11 9.5 <0.1 <0.1

Total Sodium (Na) µg/L 500 NC ns 1,200 1,200 0.0 <500 <500
Total Strontium (Sr) µg/L 20 NC ns 210 210 0.0 <20 <20

Total Sulphur (S) µg/L 200 NC ns 600 660 9.5 <200 <200
Total Thallium (Tl) µg/L 0.2 NC 0.8 <0.2 <0.2 N/A <0.2 <0.2

Total Tin (Sn) µg/L 1 NC ns <1 <1 N/A <1 <1
Total Titanium (Ti) µg/L 1 NC 100 7.7 7.1 8.1 1.1 <1
Total Uranium (U) µg/L 0.1 NC 15 1.2 1.2 0.0 <0.1 <0.1

Total Vanadium (V) µg/L 1 NC ns 1.3 1.3 0.0 <1 <1
Total Zinc (Zn) µg/L 3 68 10 4.1 4.2 2.4 <3 <3

Batch Average 5.7
Notes:

µg/g - micrograms per gram
mg/L - milligrams per litre 
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated 
RDL - Reporting Detection Limit
1 - Upper Limit of Acceptability is determined as described in Report Section 3.1.1. Upper limits of acceptability are calculated using mean of baseline data (2014) +3 standard deviations. 
2 - Federal Interim Groundwater Quality Guidelines, Table 2 Residential/Parkland Use, Tier 1, Coarse Grained Soils 
3 - Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3) or pH (aluminum only)

Bold & Red FIGQG Exceedence

Bold & Red & Outlined ULA Exceedance 
Highlighted DL > Criteria 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

Units RDL FIGQG ²
Upper Limits 

of 
Acceptability ¹

RPD (%)



Ennadai Lake
2018 LTM Report

SLR Project #: 209.40585.00000
December 2018 

SLR Consulting (Canada) Ltd. 

Table 9: 2018 Groundwater Analytical Results and QAQC Data - Dissolved Metals
Sample ID MWLF-3 DUP Field Blank (DUP 2) Trip Blank 

Type GW GW Water Water
Date 17-Aug-18 17-Aug-18 17-Aug-18 17-Aug-18
Time 14:35 14:35 15:20 --

Dissolved Aluminum (Al) µg/L 3 NC 5 170 160 6.1 <3 <3
Dissolved Antimony (Sb) µg/L 1 NC 2000 <0.6 <0.6 N/A <0.6 <0.6
Dissolved Arsenic (As) µg/L 0.2 NC 5 0.35 0.48 31.3 <0.2 <0.2
Dissolved Barium (Ba) µg/L 10 NC 500 120 120 0.0 <10 <10

Dissolved Beryllium (Be) µg/L 1 NC 5.3 <1 <1 N/A <1 <1
Dissolved Boron (B) µg/L 20 NC 5000 <20 <20 N/A <20 <20

Dissolved Cadmium (Cd) µg/L 0.02 NC 0.017 0.083 0.082 1.2 <0.02 <0.02
Dissolved Calcium (Ca) µg/L 300 NC ns 22000 22000 0.0 <300 <300

Dissolved Chromium (Cr) µg/L 1 NC 8.9 1.8 1.9 5.4 <1 <1
Dissolved Cobalt (Co) µg/L 0.3 NC ns 13 14 7.4 <0.3 <0.3
Dissolved Copper (Cu) µg/L 0.2 NC 2 ³ 16 17 6.1 0.23 <0.2

Dissolved Iron (Fe) µg/L 60 NC 300 75 78 3.9 <60 <60
Dissolved Lead (Pb) µg/L 0.2 NC 2.6 ³ <0.2 <0.2 N/A <0.2 <0.2
Dissolved Lithium (Li) µg/L 20 NC ns <20 <20 N/A <20 <20

Dissolved Magnesium (Mg) µg/L 200 NC ns 7700 7600 1.3 <200 <200
Dissolved Manganese (Mn) µg/L 4 NC ns 2000 2000 0.0 <4 <4
Dissolved Molybdenum (Mo) µg/L 0.2 NC 73 0.22 0.22 0.0 <0.2 <0.2

Dissolved Nickel (Ni) µg/L 1 NC 85 ³ 26 26 0.0 <0.5 <0.5
Dissolved Phosphorus µg/L 100 NC ns <100 <100 N/A <100 <100

Dissolved Potassium (K) µg/L 300 NC ns 4100 4100 0.0 <300 <300
Dissolved Selenium (Se) µg/L 0.2 NC 1 0.23 0.22 4.4 <0.2 <0.2

Dissolved Silicon (Si) µg/L 100 NC ns 6900 6900 0.0 <100 <100
Dissolved Silver (Ag) µg/L 0.1 NC 0.1 <0.1 <0.1 N/A <0.1 <0.1

Dissolved Sodium (Na) µg/L 500 NC ns 1200 1200 0.0 <500 <500
Dissolved Strontium (Sr) µg/L 20 NC ns 210 210 0.0 <20 <20

Dissolved Sulphur µg/L 200 NC ns 630 620 1.6 <200 <200
Dissolved Thallium (Tl) µg/L 0.2 NC 0.8 <0.2 <0.2 N/A <0.2 <0.2

Dissolved Tin (Sn) µg/L 1 NC ns <1 <1 N/A <1 <1
Dissolved Titanium (Ti) µg/L 1 NC 100 3.7 2.5 38.7 <1 <1
Dissolved Uranium (U) µg/L 0.1 NC 15 1.1 0.99 10.5 <0.1 <0.1

Dissolved Vanadium (V) µg/L 1 NC ns 1.5 1.6 6.5 <1 <1
Dissolved Zinc (Zn) µg/L 3 NC 10 <3 4.5 N/A <3 <3

Batch Average 5.7
Notes:

µg/L - micrograms per Litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated 
RDL - Reporting Detection Limit

2 - Federal Interim Groundwater Quality Guidelines, Table 2 Residential/Parkland Use, Tier 1, Coarse Grained Soils 
3 - Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3) or pH (aluminum only)

Bold & Red FIGQG Exceedence
Bold & Red & Outlined ULA Exceedance 

Highlighted DL > Criteria 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

1 - Upper Limit of Acceptability is determined as described in Report Section 3.1.1. Upper limits of acceptability are calculated using mean of baseline data (2014) +3 
standard deviations. Dissolved metal results are only avaiable for one sample in 2016 - as a result, ULA could not be calculated 

Units RDL FIGQG ²Upper Limits of 
Acceptability ¹ RPD (%)
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Table 10: 2018 Groundwater Analytical Results and QAQC Data - Inorganics 
Sample ID MWLF-3 DUP Field Blank (DUP 2) Trip Blank 

Type GW GW Water Water
Date 17-Aug-18 17-Aug-18 17-Aug-18 17-Aug-18
Time 14:35 14:35 15:20 --

Calculated Parameters
Anion Sum meq/L N/A NC ns 1.8 1.8 0.0 0 3.1
Cation Sum meq/L N/A NC ns 2 2 0.0 0.008 0

Hardness (CaCO3) mg/L 0.50 NC ns 87 86 1.2 <0.50 <0.50
Ion Balance (% Difference) % N/A NC 13 3.2 3 6.5 NC NC

Dissolved Nitrate (NO3) mg/L 0.44 NC ns <0.44 <0.44 N/A <0.044 <0.044
Nitrate plus Nitrite (N) mg/L 0.14 NC ns <0.14 <0.14 N/A <0.014 <0.014

Dissolved Nitrite (NO2) mg/L 0.33 0.14 0.06 <0.33 <0.33 N/A <0.033 <0.033
Calculated Total Dissolved Solids mg/L 10 361 ns 93 92 1.1 <10 110

Conductivity uS/cm 2.0 539 ns 190 190 0.0 <2.0 290
pH pH N/A 5.84 - 7.15 6.5 - 9.0 6.01 6.24 3.8 5.07 8.02

Total Suspended Solids mg/L 1.0 NC ns 1.3 1.3 0.0 <1.0 <1.0

Alkalinity (PP as CaCO3) mg/L 1.0 NC ns <1.0 <1.0 N/A <1.0 <1.0
Alkalinity (Total as CaCO3) mg/L 1.0 NC ns 91 90 1.1 <1.0 110

Bicarbonate (HCO3) mg/L 1.0 NC ns 110 110 0.0 <1.0 130
Carbonate (CO3) mg/L 1.0 NC ns <1.0 <1.0 N/A <1.0 <1.0
Hydroxide (OH) mg/L 1.0 NC ns <1.0 <1.0 N/A <1.0 <1.0

Dissolved Sulphate (SO4) mg/L 1.0 34.3 100 <1.0 <1.0 N/A <1.0 43
Dissolved Chloride (Cl) mg/L 1.0 15.7 120 1.2 1.2 0.0 <1.0 4.2

Dissolved Nitrite (N) mg/L 0.10 0.14 0.06 <0.10 (1) <0.10 (1) N/A <0.010 <0.010
Dissolved Nitrate (N) mg/L 0.10 NC 13 <0.10 (1) <0.10 (1) N/A <0.010 <0.010

Batch Average 1.2
Notes:

mS/cm - microsiemens per centimetre 
mg/L - miligrams per litre
ns - no standard listed 
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
NC - Not calculated 
RDL - Reporting Detection Limit
1 - Upper Limit of Acceptability is determined as described in Report Section 3.1.1. Upper limits of acceptability are calculated using mean of baseline data (2014) +3 standard deviations. 
2 - Federal Interim Groundwater Quality Guidelines, Table 2 Residential/Parkland Use, Tier 1, Coarse Grained Soils 
3 - Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3) or pH (aluminum only)

Bold & Red FIGQG Exceedence
Bold & Red & Outlined ULA Exceedance 

Highlighted DL > Criteria 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

Misc. Inorganics

Anions

Nutrients

Units RDL FIGQG ²Upper Limits of 
Acceptability ¹ RPD (%)
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Table 11: 2018 Groundwater Analytical Results and QAQC Data - PCBs
Sample ID MWLF-3 DUP Field Blank (DUP 2) Trip Blank 

Type GW GW Water Water
Date 17-Aug-18 17-Aug-18 17-Aug-18 17-Aug-18
Time 14:35 14:35 15:20 --

Aroclor 1016 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1221 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1232 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1242 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1248 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1254 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1260 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1262 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Aroclor 1268 µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05
Total PCB µg/L 0.05 NC ns <0.05 <0.05 N/A <0.05 <0.05

Batch Average N/A
Notes:

µg/L - micrograms per litre
< - less than analytical detection limit indicated
'---' - sample not analyzed for parameter indicated
ns - no standard listed
NC - Not calculated. When there are only non-detect values, no standard deviation was calculated 
RDL - Reporting Detection Limit
1 - Upper Limit of Acceptability is determined as described in Report Section 3.1.1. Upper limits of acceptability are calculated using mean of baseline data (2014) +3 standard deviations. 
2 - Federal Interim Groundwater Quality Guidelines, Table 2 Residential/Parkland Use, Tier 1, Coarse Grained Soils 
3 - Calculated standard based on CCME Water Quality for the Protection of Aquatic Life guidelines - calculated using water hardness (CaCO3) or pH (aluminum only)

Bold & Red FIGQG Exceedence
Bold & Red & 

Outlined ULA Exceedance 
Highlighted DL > Criteria 

RPD = abs (X1 - X2)/((X1 + X2)/2) * 100 
X1 = Sample Parameter Value
X2 = Duplicate Parameter Value
N/A - No RPD calculated 

Units RDL FIGQG ²Upper Limits of 
Acceptability ¹ RPD (%)
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Photograph 1. View of NHWL from Plane 
 
 

 
 

 Photograph 2. Caribou near plane  
 



 

 

2018 Long Term Monitoring Report  
Ennadai Lake, Nunavut, August 17, 2018  

SITE PHOTOGRAPHS SLR Project No.: 209.40585.00000 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photograph 3. NE Corner of NHWL, facing SW 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 

Photograph 4. East edge of NHWL, Facing W 
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Photograph 5. South edge of NHWL, Facing W 

Photograph 6. West edge of NHWL, facing S 
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Photograph 7. View along North edge, Facing E 
 

Photograph 8. South edge of NHWL, Facing E 
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Photograph 9. Depression in Cap, Facing SW 
 

 
Photograph 10. View along western edge, facing SW, weather station in background 
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Photograph 11. Northeast edge of NHWL, Facing S 
 

 
Photograph 12. East edge of NHWL, Facing S, Weather station in background 
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Photograph 13. South edge from Cap, facing S 

.   
 

Photograph 14. West edge of NHWL, Facing E 
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Photograph 15. Road to NHWL from Weather Station, Facing NE 

.   
 

 
Photograph 16. View of NHWL from Weather Station, facing N 

.   
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Photograph 17. Siksik burrows on access road, facing S 

.   
 

 
Photograph 18. Erosion along access road, facing S 
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Photograph 19. Road to landfill from airstrip, facing W 
 

 
Photograph 20. Drums on airstrip, facing SW 
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Low-Flow Test Report: 
Test Date / Time: 2018-08-17 12:49:54 PM
Project: Ennadai
Operator Name: 

Location Name: MWLF-3

Total Depth: 2.41 m

Initial Depth to Water: 1.665 m

Flow Cell Volume: 130 ml

Final Draw Down: 0.012 m

Instrument Used: Aqua TROLL 600

Serial Number: 588344

Test Notes: 

Low-Flow Readings: 

Date Time Elapsed Time pH Temperature
Specific

Conductivity

RDO

Concentration
Turbidity ORP Depth To Water

+/- 0.2 +/- 0.1 +/- 3 % +/- 0.2 +/- 10 % +/- 20 +/- 5 

2018-08-17

12:49 PM
00:00 5.80 pH 14.80 °C 160.22 µS/cm 5.01 mg/L 12.89 NTU 280.3 mV 166.50 cm

2018-08-17

12:50 PM
00:30 5.73 pH 12.62 °C 166.11 µS/cm 4.24 mg/L 12.57 NTU 279.8 mV 166.50 cm

2018-08-17

12:50 PM
01:00 5.79 pH 11.74 °C 169.24 µS/cm 3.68 mg/L 15.56 NTU 277.5 mV 166.50 cm

2018-08-17

12:51 PM
01:30 5.89 pH 11.49 °C 169.23 µS/cm 3.37 mg/L 10.00 NTU 271.2 mV 166.50 cm

2018-08-17

12:51 PM
02:00 5.98 pH 10.85 °C 172.56 µS/cm 3.25 mg/L 6.71 NTU 265.7 mV 167.60 cm

2018-08-17

12:52 PM
02:30 6.04 pH 10.49 °C 175.34 µS/cm 3.09 mg/L 7.40 NTU 262.3 mV 167.60 cm

2018-08-17

12:52 PM
03:00 6.11 pH 10.30 °C 175.84 µS/cm 2.96 mg/L 4.95 NTU 258.5 mV 167.60 cm

2018-08-17

12:53 PM
03:30 6.16 pH 9.96 °C 175.90 µS/cm 2.86 mg/L 6.23 NTU 255.1 mV 167.60 cm

2018-08-17

12:53 PM
04:00 6.17 pH 9.63 °C 177.29 µS/cm 2.82 mg/L 6.93 NTU 254.5 mV 167.70 cm

2018-08-17

12:54 PM
04:30 6.08 pH 9.58 °C 179.01 µS/cm 2.81 mg/L 7.63 NTU 258.8 mV 167.70 cm

2018-08-17

12:54 PM
05:00 5.94 pH 9.28 °C 179.11 µS/cm 2.83 mg/L 6.38 NTU 265.7 mV 167.70 cm

2018-08-17

12:55 PM
05:30 5.77 pH 9.12 °C 180.19 µS/cm 2.81 mg/L 5.25 NTU 272.9 mV 167.90 cm

2018-08-17

12:55 PM
06:00 5.69 pH 9.05 °C 179.44 µS/cm 2.76 mg/L 5.73 NTU 279.3 mV 167.90 cm

2018-08-17

12:56 PM
06:30 5.59 pH 9.06 °C 182.39 µS/cm 2.79 mg/L 7.58 NTU 284.3 mV 167.70 cm

2018-08-17

12:56 PM
07:00 5.50 pH 9.28 °C 182.87 µS/cm 2.76 mg/L 7.59 NTU 288.3 mV 167.70 cm

2018-08-17

12:57 PM
07:30 5.44 pH 9.43 °C 182.46 µS/cm 2.71 mg/L 8.49 NTU 291.3 mV 167.70 cm

2018-08-17

12:57 PM
08:00 5.42 pH 9.51 °C 182.01 µS/cm 2.72 mg/L 4.52 NTU 293.7 mV 167.90 cm

2018-08-17

12:58 PM
08:30 5.36 pH 9.40 °C 181.22 µS/cm 2.74 mg/L 3.60 NTU 296.5 mV 167.90 cm



2018-08-17

12:58 PM
09:00 5.35 pH 9.46 °C 181.11 µS/cm 2.73 mg/L 4.31 NTU 298.4 mV 167.90 cm

2018-08-17

12:59 PM
09:30 5.33 pH 9.46 °C 180.34 µS/cm 2.73 mg/L 4.40 NTU 299.3 mV 167.70 cm

2018-08-17

12:59 PM
10:00 5.34 pH 9.48 °C 180.69 µS/cm 2.76 mg/L 5.59 NTU 299.6 mV 167.70 cm

2018-08-17

1:00 PM
10:30 5.33 pH 9.44 °C 180.67 µS/cm 2.80 mg/L 4.36 NTU 298.7 mV 167.70 cm

2018-08-17

1:00 PM
11:00 5.30 pH 9.32 °C 181.44 µS/cm 2.80 mg/L 5.15 NTU 298.6 mV 167.70 cm

2018-08-17

1:01 PM
11:30 5.31 pH 9.29 °C 181.86 µS/cm 2.79 mg/L 4.94 NTU 298.2 mV 167.70 cm

2018-08-17

1:01 PM
12:00 5.31 pH 9.37 °C 182.03 µS/cm 2.77 mg/L 4.34 NTU 298.6 mV 167.70 cm

Samples

Sample ID: Description: 

Created using VuSitu from In-Situ, Inc.
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Calgary, AB 
1185-10201 Southport Rd SW 
Calgary, AB  T2W 4X9 
Canada 
Tel: (403) 266-2030 
Fax: (403) 263-7906 

Edmonton, AB 
6940 Roper Road 
Edmonton, AB  T6B 3H9 
Canada 
Tel: (780) 490-7893 
Fax: (780) 490-7819 

Grande Prairie, AB 
10015 102 Street 
Grande Prairie, AB  T8V 2V5 
Canada 
Tel: (780) 513-6819 
Fax: (780) 513-6821 

Kamloops, BC 
8 West St. Paul Street 
Kamloops, BC  V2C 1G1 
Canada 
Tel: (250) 374-8749 
Fax: (250) 374-8656 

Kelowna, BC 
200-1475 Ellis Street 
Kelowna, BC  V1Y 2A3 
Canada 
Tel: (250) 762-7202 
Fax: (250) 763-7303 

Markham, ON 
200 - 300 Town Centre Blvd 
Markham, ON  L3R 5Z6 
Canada 
Tel: (905) 415-7248 
Fax: (905) 415-1019 

Nanaimo, BC 
9-6421 Applecross Road 
Nanaimo, BC  V9V 1N1 
Canada 
Tel: (250) 390-5050 
Fax: (250) 390-5042 

Ottawa, ON 
43 Auriga Drive, Suite 203 
Ottawa, ON  K2E 7Y8 
Canada 
Tel: (613) 725-1777 
Fax: (905) 415-1019 

Prince George, BC 
1586 Ogilvie Street 
Prince George, BC  V2N 1W9 
Canada 
Tel: (250) 562-4452 
Fax: (250) 562-4458 

Regina, SK 
1048 Winnipeg Street 
Regina, SK  S4R 8P8 
Canada 
Tel: (306) 525-4690 
Fax  (306) 525-4691 

Saskatoon, SK 
620-3530 Millar Avenue 
Saskatoon, SK  S7P 0B6 
Canada 
Tel: (306) 374-6800 
Fax: (306) 374-6077 

Toronto, ON 
36 King Street East, 4th Floor 
Toronto, ON  M5C 3B2 
Canada 
Tel: (905) 415-7248 
Fax: (905) 415-1019 

Vancouver, BC (Head Office) 
200-1620 West 8th Avenue 
Vancouver, BC  V6J 1V4 
Canada 
Tel: (604) 738-2500 
Fax: (604) 738-2508 

Victoria, BC 
Unit 303 – 3960 Quadra Street 
Victoria, BC  V8X 4A3 
Canada 
Tel: (250) 475-9595 
Fax: (250) 475-9596 

Winnipeg, MB 
1353 Kenaston Boulevard 
Winnipeg, MB  R3P 2P2 
Canada 
Tel: (204) 477-1848 
Fax: (204) 475-1649 

Whitehorse, YT 
6131 6th Avenue 
Whitehorse, YT  Y1A 1N2 
Canada 
Tel: (867) 688-2847 

Yellowknife, NT 
Unit 44, 5022 49 Street 
Yellowknife, NT  X1A 3R8 
Canada 
Tel: (867) 765-5695 
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