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Introduction 
On Sunday October 2, 2016, Absolute Petroleum Ltd. (Absolute), a third party contractor to the 
Petroleum Products Division (PPD) within the Government of Nunavut (GN), identified a contaminated 
area located northeast of the PPD Aboveground Storage Tank Facility in Arviat. 

PPD was alerted of the contamination at approximately 8:15am on Monday, October 3 by representatives 
from Absolute, who were onsite to complete API653 inspections on Tanks 9 and 11. PPD responded in 
order to conduct an extremely basic environmental site assessment (ESA) to determine the origin of the 
contamination, obtain measurements of the contaminated area, and to collect samples. The environmental 
assessment was completed in accordance with all associated guidelines, including but not limited to the 
Department of Environment Environmental Guideline for Contaminated Site Remediation, PPD’s 
Environmental Emergency Plan, and PPD’s Oil Pollution Emergency Plan. 

Objectives 

The objective is to summarize the ESA conducted and to determine whether or not PPD is liable 
for the contaminated area identified by Absolute.  

Scope of Work 

To meet the objectives above, the scope of work for this project consisted of the following; 

 Determine the status of the site and associated infrastructure (i.e. resupply pipeline, all
associated tanks within the tank farm, etc.).

 Determine the size and location of the contaminated site.
 Collect water and soil samples from the contaminated area.
 Supervise the pipeline tests of the resupply line.
 Determine plausible cause for contamination.
 Determine whether or not PPD is liable for the contaminated area.
 Prepare a summary report detailing the actions taken by PPD.

Site Description 

The Arviat tankfarm consists of 6 vertical tanks (5 diesel and 1 gas), 6 horizontal tanks for emergency 
purposes, an operator shelter, a dispenser island and one dispenser building for diesel and gasoline. The 
resupply pipeline runs northeast through the center of the northeastern border of the tank farm (Figure 
1 in Appendix A). 

The tankfarm was constructed approximately 21 years ago, in 1995, and is listed as lined within the 
Operations and Maintenance Manual (O&M). The tank farm slopes southeast, therefore any surface 
drainage would flow in a southeasterly direction towards the field opening. 
The area surrounding the tankfarm is tundra wetland.  

There is another tankfarm owned and operated by Eskimo Point Lumber Supply Ltd. (EPLS) located 
north of the PPD tankfarm. There are 6 small vertical tanks located within the tankfarm. A pipeline runs 
from the northern boundary of the Arviat tank farm to the EPLS tankfarm. The main valve for this 
pipeline is located outside of the tankfarm in the space between PPD and EPLS tank farms. 
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The general layout of the Site is shown on Figure 1 in Appendix A. 

Scope of Work 

Summary of Events 
 PPD was alerted of the contamination at approximately 8:15am on Monday October 3, 2016 by

Absolute.
 PPD traveled to Arviat on Wednesday October 5, 2016 at 10:15am to conduct a basic 

Environmental Site Assessment due to scheduling.
 Discussed any potential issues with Padlei Co-op staff in the operator shack;

o No recorded historical spills,
o No known historical spills of a quantity more than 5-10L,
o Additional information for PPD HQ information included;

 Certain accounts not appearing in the new POS system that PPD installed
recently.

 Natik 20-00604, 71L443 – gas works but diesel does not
 Hamlet vehicles – certain vehicles, not all of them
 Department of Environment (DOE) 123066, 113418

 New nozzles for dispensers required, gasoline priority
 More spill equipment required; only 1 boom and no absorbent pads left

 Met with Absolute representatives who identified the contaminated area.
o Surveyed perimeter of tank farm,
o Surveyed perimeter of contaminated area,

 Noted slope and gradients
 Noted vegetation type
 Collected water and soil samples
 Collected photographs

o Aviation Gasoline (AvGas) is not locked within the tank farm, but set just beside the tank 
farm. Issue with where the drums are placed; any driver could accidentally drive into 
them and cause a spill. Needs to be moved or made more secure.

o Absolute was conducting API 653 inspections (American Petroleum Institute
Inspections);

 Overall, tanks are in good condition
 The floors needed a lot of work on the two tanks (Tanks 9 and 11)
 Walls were fine, overall

o A lot of vegetation is currently within the tank farm, this needs to be dealt with as it is a
fire hazard;

 Mentioned by Absolute
 Reported by Assistant Fire Marshall

o EPLS’ pipeline is directly connected to PPD’s. The valve could be turned at any point and 
PPD’s supply could be gravity fed into EPLS. Something to make note of for future 
reference as volume differences could be the result of this. An EPLS rep was not available. 
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 No product volume missing at this time.
o Small contaminated area noticed on eastern side of tank farm where berm water is

discharged. Requires surficial scrapping. Water sample obtained, results listed below.
 Met with The Arviat Hamlet to discuss snow removal;

o The contaminated area is located close to the road and a local dumping site for snow;
 Discussed with Hamlet not to pile snow in that area in case of contamination.

o Resupply pipeline at the shore manifold is slowly bending under the weight and pressure
of snow build up. It could lead to a break and a future spill if not remedied immediately.

o Daniel Kaludjak with the garage noted that the Hamlet will no longer pile snow onto the
resupply pipeline. They will make every effort to move the snow to the other side, away
from the shore manifold.

 A representative from PPD should check to ensure the Hamlet does not pile any
snow during the winter season.

 Absolute Petroleum tested PPD’s resupply line October 7;
o Both diesel and gas lines passed (refer to document in Appendix D).
o No evidence of leaks in either resupply line.

Environmental Site Assessment 
The ESA was conducted on October 5 and 7, 2016. The objective of the ESA was to determine where the 
contamination originated, where impacts from the contaminated area were present and, if possible, 
delineate the extent of the impacts. The following work was conducted in order to meet this objective; 

 Review historic spill reports and historic product measurement levels,
o A list of historical spills within Arviat for the last 17 years is located in Appendix C.
o Volume Reconciliation is located in Appendix E.

 No volume of product is unaccounted for.
 Research applicable regulatory framework for sample analysis comparison where Nunavut guidelines do not 

exist,
 Prepare a site specific health and safety plan,
 Collected characterization soil samples to determine the contaminants of concern for the site,
 Collected surface water samples to investigate the presence of hydrocarbon impacts,
 Investigate nearby surface water bodies for indications of impacts and collect characterization

surface water samples,
 Collect photographs of area, and
 Determine cause of contamination and whether it is PPD’s liability.

The location of the samples collected during the ESA are shown in Appendix A, Figures. 

Regulatory Framework 

Soil  

The GN has issued the Environmental Guidelines for Site Remediation (GN Guidelines) under 
the authority of the territorial Environmental Protection Act (EPA) in 2002 (last updated March 
2009). For the purposes of evaluation soil quality, the GN has adopted the Canadian Council of 
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Ministers of the Environment (CCME) Canadian Soil Quality Guidelines (SQG) and the Canada 
Wide Standards for Petroleum Hydrocarbons in Soil (CWS). In cases where GN Guidelines or 
CCME guidelines do not exist, PPD had applied environmental quality guidelines and standards 
from other Canadian jurisdictions.  

 Canadian Council of Ministers of the Environment (CCME). Canadian Soil Quality
Guidelines for the Protection of Environmental and Human Health, 1999 updated 2010.

 CCME Canada-wide Standards (CWS) for PHCs in Soil, 2008.

The SQGs are based on protection of either ecological or human health. For each soil quality 
guideline, the CCME also provides pathway-specific guidelines. The most stringent of the 
applicable human health or ecological pathway was selected as the applicable guideline for use as 
a remediation target. In the tankfarm and road area, the industrial land use standard was applied.  

Water 

Given the Site location next to a small water body in non-potable groundwater condition, 
concentrations of Benzene, Toluene, Ethylbenzenes, and Xylenes (BTEX) and PHCs in samples 
collected have been compared to the following generic guidelines; 

 CCME Canadian Water Quality Guidelines (CWQG) for the Protection of Aquatic Life
1999, updated 2010 (freshwater and marine aquatic life protection);

 Atlantic Risk Based Corrective Action (RBCA), Ecological Screening Levels, 2012,
 Ontario MOE Table 9 Generic Site Condition Standards for use within 30m of a Water

Body in Non-potable Groundwater Condition for Use Under Part XV.1 of the
Environment Protection Act (MOE, 2011).

Results 

Field Observations 
Upon arrival at the Site, an overview of the Site was completed to identify areas of concern. Visual 
evidence of contamination was observed in the area identified by Absolute; northeast of the Arviat 
Aboveground Storage Tank Facility. The contaminated area measured an average of 100m x 2m x 0.4m. 
At its widest, the area measured 100m x 10m x 0.75m. Refer to Appendix A, Figures for location.  

The Site is within a small tundra wetland system with a southeastern slope. It is rich in moss, lichen and 
arctic cotton. Large pools of water are located southeast of the Arviat Aboveground Storage Tank System. 

Visual evidence of a release was not observed within the tankfarm or the PPD resupply pipeline. 
However, there was evidence of disturbance to the pipeline support for the EPLS line and a strong odour 
around the line. There was also evidence of old pipe and other equipment lying around the EPLS 
tankfarm and yard (refer to Appendix B Photographs). 
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The support looks partially dug up and the valve potentially replaced with a newer model. However, as 
the valve and line do not belong to PPD, additional information could not be obtained from PPD 
headquarters.    

Every effort was made by PPD to obtain additional information from EPLS representatives. PPD went to 
the EPLS garage located directly beside the tankfarm and received no information. All email 
communication has not been acknowledged or answered by EPLS. 

A small contaminated area was observed southeast of the Aboveground Storage Tank Facility. This was 
clearly a discharge area for water as a hose was still within the berm leading to the area. Small traces of 
free petroleum hydrocarbons were observed and recorded. A water sample was collected.  

Laboratory Analysis 
Table 1.0 Arviat Environmental Assessment Water Samples – October 5, 2016 

Regulation Sample 

Parameter CCME* WS1-Valve WS2 WS3 

Volatiles

Benzene 370 ug/L 79.6 1.9 ND (0.5) 
Carbon 
Tetrachloride 

13.3 ug/L ND (0.2) ND (0.2) ND (0.2) 

Chlorobenzene 1.3 ug/L ND (0.5) ND (0.5) ND (0.5) 
Chloroform 1.8 ug/L ND (0.5) ND (0.5) ND (0.5) 
1,2-
Dichlorobenzene 

0.7 ug/L ND (0.5) ND (0.5) ND (0.5) 

1,3-
Dichlorobenzene 

150 ug/L ND (0.5) ND (0.5) ND (0.5) 

1,4-
Dichlorobenzene 

26 ug/L ND (0.5) ND (0.5) ND (0.5) 

1,2-Dichloroethane 100 ug/L ND (0.5) ND (0.5) ND (0.5) 
Ethylbenzene 90 ug/L 83.0 1.5 ND (0.5) 
Hexane 24.8 3.5 ND (1.0) 
Methyl tert-butyl-
ether 

10,000 ug/L ND (2.0) ND (2.0) ND (2.0) 

Methylene Chloride 98.1 ug/L ND (5.0) ND (5.0) ND (5.0) 
Styrene 72 ug/L ND (0.5) ND (0.5) ND (0.5) 
Tetrachloroethylene 111 ug/L ND (0.5) ND (0.5) ND (0.5) 
Toluene 2 ug/L 564 14.2 ND (0.5) 
m/p-xylene n/a 628 16.5 ND (0.5) 
o-xylene n/a 375 23.8 ND (0.5) 
Xylenes, total 330 ug/L* 1000 40.3 ND (0.5) 
Hydrocarbons

FI PHCs (C6-10) 420 ug/L** 1200 ND (25) ND (25) 
F2 PHCs (C10-16) 150 ug/L** 760 ND (100) ND (100) 
F3 PHCs (C16-34) 500 ug/L** 240 419 ND (100) 
F4 PHCs (C34-50) 500 ug/L** ND (100) ND (100) ND (100) 
CCME* Freshwater Aquatic. 
*Atlantic Based Corrective Action (RBCA) Ecological Screening, Surface Water Screening Level.
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**Ontario MOE Table 9 Generic Site Condition Standards. 
ND Not detectable, below detectable limit or 0. 
N/A No standard or guideline available. 
(00) Denotes laboratory detection limits. 

 Exceeds applicable guidelines. 

Table 2.0 Arviat Environmental Assessment Soil Samples – October 5, 2016 
Regulation Sample 

Parameter CCME* SS1 SS2 

Physical Characteristics

% solids (% by weight) 72.7% by wt. 89.2% by wt. 
Metals 

Copper 91 ug/g dry 8.5 9.2 
Lead 600 ug/g dry 7.3 2.6 
Nickel 89 ug/g dry 7.5 6.9 
Volatiles 

Benzene 0.03 ug/g dry ND (0.02) ND (0.002) 
Carbon Tetrachloride 50 ug/g dry ND (0.05) ND (0.002) 
Chlorobenzene 10 ug/g dry ND (0.05) ND (0.002) 
Chloroethane 50 ug/g dry ND (0.05) ND (0.005) 
Chloroform 50 ug/g dry ND (0.05) ND (0.003) 
Chloromethane 50 ug/g dry ND (0.05) ND (0.02) 
1,2-Dichlorobenzene 10 ug/g dry ND (0.05) ND (0.002)
1,3-Dichlorobenzene 10 ug/g dry ND (0.05) ND (0.002)
1,4-Dichlorobenzene 10 ug/g dry ND (0.05) ND (0.002)
1,1-Dichloroethane 50 ug/g dry ND (0.05) ND (0.002)
1,2-Dichloroethane 50 ug/g dry ND (0.05) ND (0.002)
1,1-Dichloroethylene 50 ug/g dry ND (0.05) ND (0.002)
Cis 1,2-Dichloroethylene 50 ug/g dry ND (0.05) ND (0.002)
Trans 1,2-Dichloroethylene 50 ug/g dry ND (0.05) ND (0.003) 
1,2-Dichloropropane 50 ug/g dry ND (0.05) ND (0.002)
Cis 1,3-Dichloropropylene 50 ug/g dry ND (0.05) ND (0.002)
Trans 1,3-dichloropropylene 50 ug/g dry ND (0.05) ND (0.002)
Ethylbenzene 0.082 ug/g dry 1.25 ND (0.002) 
Hexane 6.5 ug/g dry ND (0.05) N/A 
Methylene Chloride 50 ug/g dry ND (0.05) ND (0.003) 
Styrene 50 ug/g dry ND (0.05) ND (0.002) 
Tetrachloroethylene 0.6 ug/g dry ND (0.05) ND (0.002) 
Toluene 0.37 ug/g dry 0.34 ND (0.002) 
m/p-xylene 6.94 ND (0.002)
o-xylene 3.03 ND (0.002)
Xylenes, total 11 ug/g dry 9.97 ND (0.002)
Hydrocarbons 

FI PHCs (C6-10) 240 ug/g dry ND (7) ND (7) 
F2 PHCs (C10-16) 260 ug/g dry ND (4) ND (4) 
F3 PHCs (C16-34) 1700 ug/g dry 209 70 
F4 PHCs (C34-50) 3300 ug/g dry 63 22 
CCME* Soil Quality Guidelines; Commercial, coarse material 
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ND Not detectable, below detectable limit or 0. 
N/A Not Applicable 

 Exceeds applicable guidelines 

Discussion 
Based on the water samples (WS1-Valve and WS2) collected from the Site, higher levels of hydrocarbons 
from WS1-Valve suggest that this is the origin of the contamination, which travelled downslope 
(southeast) towards WS2. 

WS1-valve, the water sample collected directly downstream of the EPLS pipeline and valve, had levels of 
toluene, xylene (total), F1 and F2 PHCs that exceeded applicable guidelines. WS2, the water sample 
collected downstream of the PPD resupply pipelines, exceeded applicable guidelines for toluene. There is 
approximately 60m between the two water samples.  

Water sample WS3 is not related to the Site based on visual observations. It did not exceed guidelines for 
hydrocarbons or volatiles. It is the water discharge area confirmed by discussion with the local Co-op and 
visual interpretation; i.e. discharge hose clearly laid out from the berm to the sample area. It should be 
noted that an inspection of the water should be conducted by a representative from the Department of 
Environment before discharge. If sheen is observed in the water, a water sample should be collected to 
confirm it meets applicable guidelines before discharging.  

Soil samples SS1 and SS2 collected from the Site did not exceed applicable guidelines for hydrocarbons. 
SS1 exceeded volatile guidelines for ethylbenzene. This suggests that the Site contamination has not 
permeated the soil.  

Naturally-occurring organic compounds exist in this type of vegetation (tundra wetland), however due to 
the levels of hydrocarbons and volatiles found within the water sample WS1-valve, paired with the odour 
surrounding the area, it is highly unlikely that this is the cause of the sheen in this area. 

Historical data shows that no spills have been recorded from the PPD Tankfarm or the EPLS pipeline. No 
known spills of 10L or more have ever been noted from the local Co-op. The small spills that have been 
noted within the Tankfarm have occurred at the gas/diesel island dispenser or the gas/diesel dispenser 
building located on the opposite side of the Site location. Refer to Appendix A, Figures.  

Based on volume reconciliation within PPD Headquarters (refer to Appendix E), there is no product 
unaccounted for. The line test completed by Absolute on October 7, 2016 indicates that the lines are in 
working order and are not leaking. Therefore there is no cause to believe that the contamination is due to 
PPD product.  

Unfortunately, the cause of the contamination is still unknown. There are multiple probable causes, 
however without all the evidence, it is unknown if the source originates from the EPLS line, potential 
contaminated snow moved into the area from the Hamlet, the old pipe equipment in the EPLS yard, 
scattered drums in the EPLS yard, etc.  
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It is strongly advised that additional inspections are completed by unbiased parties. It is also 
recommended that EPLS conduct their own investigation into the small tankfarm to ensure that their 
product is not the cause of the contamination.  

Conclusion 
Activities at the Site conducted by PPD focused on determined whether or not free hydrocarbons were 
present, the origin of the contamination and whether PPD would be liable for any remediation that could 
occur at the Site.  

Field observations indicate that free hydrocarbons exist at Site. Laboratory analysis indicates that free 
hydrocarbons exist in the water around the sample area.   

Based on volume reconciliation, lines tests, and known historical spills within the community, PPD is not 
liable for the contamination of this area.  

However, PPD concludes that an additional Site inspection be completed by the Department of 
Environment to ensure the removal of all free hydrocarbons by the responsible party. 

Closure 
This report documents work that was performed in accordance with generally accepted professional 
standards at the time and location in which the work was completed. The evaluation of selected 
environmental conditions associated with the identified portion of the property that was assessed at the 
time the work was conducted and is based on information obtained by and/or provided to PPD at the time. 
All information provided by Padlei Co-op in the preparation of this report has been assumed by PPD to be 
correct.  
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Appendix A: Figures 

Figure 1.0 Aerial overview of the Arviat Aboveground Storage Tank Facility Site 
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Figure 2.0 Aerial overview of the contaminated site around the Arviat Aboveground Storage Tank 
Facility Site 

*Please note this figure is not to scale.
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Figure 3.0 Aerial overview of water sample locations around the Arviat Aboveground Storage Tank 
Facility  
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Figure 4.0 Aerial overview of soil sample locations around the Arviat Aboveground Storage Tank Facility 
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Figure 5.0 Overview of Arviat Site Plan 
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Appendix B: Photographs 

Photo 1 – Overview of EPLS tankfarm and line next to PPD Tankfarm, October 5 2016. 

Photo 2 – View of EPLS line from PPD Tankfarm to EPLS Tankfarm, October 5 2016. 



Environmental Assessment, Arviat Aboveground Storage Facility 
October 5, 2016 

Summary Report 

GN CGS PPD_Arviat_October 5, 2016 18

Photo 3 – View of EPLS flex connection, October 5 2016. 

Photo 4 – View of partly unearthed EPLS support stand, October 5 2016. 
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Photo 5 – View of contaminated area next to EPLS line looking Northwest, October 5 2016. 

Photo 6 – View of contaminated water at the north end of the Site, October 5 2016. 
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Photo 7 – View of PPD resupply pipeline next to newly developed ELPS building, October 5 2016. 
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Photo 9 – View of contaminated area and naturally-occurring organics, October 5 2016. 

Photo 8 – View of contaminated area next to PPD resupply pipeline, October 5 2016. 
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Photo 10 – View of EPLS yard and part of contaminated area, October 5 2016. 
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Appendix C: Historical Spill Database Report
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Appendix D: Tank and Line Test 
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Appendix E: Volume Reconciliation 
Tank Gauge Report 1 – March 26, 2016 
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Tank Gauge Report 2 – April 30, 2016
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Tank Gauge Report 3 – May 28, 2016 
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Tank Gauge Report 4 – July 2, 2016
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Tank Gauge Report 5 – July 31, 2016
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Tank Gauge Report 6 – October 1, 2016 (please note the August Report was never sent in from the 
contractor)
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Tank Gauge Report 7 – October 30, 2016
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Appendix F: Certificate of Analysis
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