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Before | get started, Core6 was retained to close this property and obtain a CoC and
I’'m going to walk you through what we did for closure and the key observation we
saw as we closed the sit. E

Working for UCANCO who did a liability transfer from a petroleum company
(presentation yesterday) and are looking to sell the site for development
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Site Setting

We had no idea this was a terraced site or a steep slope???
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There is a 15 metre elevation change. Retaining walls limiting contaminant migration,
and specifically aided in preventing contamination reaching the Ocean



Site History
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1936 Service station opened

1946 AST farm developed

1964 Distribution warehouse and truck fill stands developed
1994 UST removal

1997 Site infrastructure decommissioned
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Site History
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Mention off site impacted properties, multiple stakeholders
Fuel pumped from the wharf to AST farm for distribution throughout Sunshine Coast
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Investigation/Remediation History

* 1988 - 1990 Cut-off recovery trenchinstalled
* 1990 Site Investigations commenced
* 1998 Remedial excavations

* 1998 - 2000 Biocell on Site

* 1998 - 2002 Dual Phase Extraction System

* 2003 — present Ongoing Monitoring

* 2002 Foreshore investigation

* 2008 HHRA completed for adjacent properties

* 2014 UCANCO General Partners Inc. purchase property
* Sep 2014 Coreb Environmental engaged

* Sep 2014 - May 2015  Closure Data Gap Investigation
* Mar 2015 - Jul 2015 Risk Assessment & Closure Reporting
* 2015 Remedial system decommissioned

Remediation System was shut down in 2002 as the previous consultant determined
that the system had done it’s job, however, concentrations were still above generic
standards, but it was left in place as a contingency if rebound was significant.

Key points noted investigation occurred frequently in the early years.

Look at the timeline and think about the project as whole, it took thirty plus years to
complete the investigation and get to closure. Data was collected throughout this
work and was needed to assess adequacy of closure.

Up to 2008 key investigation comparison standards were protection of AW for GW,
soil standards that would be protective of groundwater flowing to AW

In 2010 as you will see in next slide BC
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Regulatory History

* 1977 -87 Spillages reported
* Early 1990s BCMOE involved with the site

* 1997 BCMOE request further information

* 1997 Permits obtained for remedial system

* 2005—-08 AIP applications prepared/submitted

* 2008 AlIP granted

* 2010 BCMOE indicate monitoring can be discontinued
¢ 2010 Soil vapour investigation & standards

* 2011 Drinking water standards apply

* June 2015  Submittal for 6 CoCs
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Soil & GW Impacts Pre Remediation
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Excavation
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Remedial Excavationscirca 1998 within AST and Service Station Areas - 625 m? of
soil placed in onsite biocell 1998-2000

Look at the confimratory soil samples 50 plus — these were used in site closure even
though collected almost 20 years ago! Re compared to applicable standards.
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Dual Phase Extraction System comprised >50 wells & recovered 5,080 kg of hydrocarbons
and 5,890 m? of groundwater

While operational, the average water table
decreased by approximately 0.5 m. The
remedial system was noted to have
removed LNAPL indicator concentrations
and stabilized down gradient dissolved
phase hydrocarbons.

The remedial system directly recovered
5,080 kg of hydrocarbons, and 5,890 m3 of
groundwater. It was estimated that 6,500
kg of hydrocarbons degraded in-situ as
result of remedial system operation.
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Remedial S
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Angled wells drilled through retaining walls
to target contamination at depth that
could not be excavated
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Natural Attenuation

Natural physical, biological and chemical processes in the environment
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Large part of this project was going through the large amount of data and
demonstrating the the plume (DW) was attenuating.
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Groundwater

Concentrations Declining
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Closure Investigation

* Assessmentof DW Standards

* Did not assess soil quality in all areas post remediation

* Soil vapour conceptual model developed

* Investigated risk areas for soil vapour (current and future)

* Elevated soil vapour concentrations for future scenario

* Resulted in raising site elevation in one area

* Groundwater investigated using previous wells, no new wells
needed to support MNA.

TDS, Slug Testts, and remarkably DW
applied —boo hoo

Strategic All exposure pathways for
ecological receptors were determined to
be incomplete under current use, with the
exception of direct soil contact and
groundwater uptake in a walnut tree
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Groundwater

Impacts at Closure
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Gibsons DW Aquifer is much deeper than contamination shown and it is artesian.
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Risk Assessment

* Exposure pathways incomplete
for human health and ecological
* Except for one tree

* Non-native tree of heritage
value - planted by George
Gibsons Jr.

* Early settlers used seed husks
to stain their gun stocks

All exposure pathways for ecological
receptors were determined to be
incomplete under current use, with the
exception of direct soil contact and
groundwater uptake in a walnut tree, a
deep rooting tree on the Site with
historical significance.

The risk was determined using spatially
applicable data was compared to literature

derived toxicity values to estimate risk
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The Tree

Tree Planted
By George Gibsons Ir.
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Challenges

Data Management & Evaluation

* Over 200 previous reports
* Qver 1500 samples to be digitized and evaluated
* Re-interpretation and evaluation to current standards
* Determination of data validity
* Did the dataindicate a stable or reducing plume?
* Select re-sampling to support risk assessment
- 1999 soil sample at service station reported as 883,000 ug/g total BTEX

- Same location < 0.29 ug/g during the 2015 investigation

Data Management — As a result of the changes in applicable standards all previously
collected data had to be compared to the new standards and not all data was
available electronically. This was overcome by having overseas data entry companies
enter the data electronically at a significant cost savings to the client.

Data Evaluation - Confirming lateral and vertical soil/gw delineation on a site that had
complex geology, hydrogeology and multiple depth zones of contamination. The
inconsistent perched aquifer and figuring out the extents of the aquifer and the
depths below ground surface, which was difficult because of the steep terrain/slope
side. And figuring out the connection between the perched aquifer and the deep
water table and what role the geology and fill units played in the two water tables.
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Challenges

Site Setting

* Vegetation clearing

* Terraced infrastructure

* Potential preferential pathways
* Regional aquifer

* Accessto investigation locations
* Tourist season

* Multiple stakeholders

Access and tourists: being in a busy and confined public place and the challenges of
limited access and space while keeping business owners happy and not affecting their
business, limited access meant drilling with the ponjar and hitting refusal.

Because of all the retaining walls we couldn’t figure out if there was a direct pathway
to the aquatic environment - so performing a detailed site visit and historical records
review is pretty important.

Stakeholder communication — The site also had off site impacts to the lands owned
by Town of Gibsons and a private landowner. Following BC Administrative Guidance
11, stakeholder communication was conducted via meetings, written (email and
letters) and records of telephone communication. The draft Certificate of Compliance
and Performance Verification Plan was provided to all stakeholders as part of the
communication process.
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Challenges
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Shrine to Beachcombers on the Site and featured heavily in TV series
On TOG Website
Picturesque waterfront
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* In Situ Systems can be successful
* Setting, Time, Risk Assessment & Owner
* Remember Data and Importance in closure
* Data Evaluation is Key
* Be Strategic in Closure Investigation
* Clearly document your communication with Stakeholders

Don’t be discouraged!!

Data collect now may be used 20 to thirty years from now....store it elctronically, data
tags

Stakeholders
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THANK YOU!

Vancouver | Comox Valley | Victoria
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