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A History of the site

A Summary of the work conducted up to 2019 and the 2020
work plan.
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A Summary of work conducted by Flint in 2021.
A Site outlook.
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1991 to 2017

A Starting in 1991, environmental site assessments confir®aal
Impacts to soil and groundwater.

A In 1992 and 1993, liner inspections found 86 pinholes, as well as

moderate to large holes due to gopher activities. A poorly patched
tear was also leaking.

A In 1998, the ~3§earold pond was decommissioned, and two new
ponds were constructed.

A It was reported that brine impacted soil was used to line and berm
the new ponds.

A Between 1991 and 2012, 28 groundwater monitoring wells were
Installed to depths ranging from 512.0 mbgs, and lnnual
groundwater monitoring was conducted.
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2017 (Spring) Chloride
Concentration (mg/L)
Contours of Intermediate
Monitoring Wells (34 mbgs)



20182020

A Site owner learns that previous consultant was reusing annua
monitoring data.

A New consultant takes over in 2018.
A Key actions by new consultant;

I Decommissions several of the monitoring wells due to
them being screened through a confining layer.

I Installs 5 extraction wells around the ponds.
I Delineation activities of soil and groundwater.
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A 44 monitoring wells
A 17 in overburden
A 24 in interbedded coal unit
A 3 in deeper sandstone/shale
A 5 groundwater extraction wells
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Overburden

Legend
Chloride (mg/L)
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Interbedded Coal 'l Bedrock

2018 Groundwater Delineation Conclusion€onfirmed
1,00010,000 mg/L of chlorides at offsite (eastern) and
northernmost monitoring well and up to 19,000 mg/L at
southernmost monitoring wells




Are there significant offsite impacts? The plan was to find out in 2019. In addition to

installing extraction wells at the site boundary to stop impacts from going offsite.
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The 2019 work plan
was to advance 7
BHs into bedrock
onsite and 14 BHs
into bedrock offsite.
Two extraction wells
were going to be
installed at the SE
corner of the

property.
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2019 Work Plan and Cost Estimate

A Advance 21 boreholes on and offsite to delineate chloride
Impacts in bedrock.

A Install 2 extraction wells at the eastern (south) boundary to
Inhibit chloride impacts from going offsite.

A Figure out how to fix the 2018 extraction wells as they were
not pumping well.
A Cost Estimate: $670,000
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Client Requests a Second Opinion

A After reviewing all available data a few key components were
found to be missing:

a conceptual site model
an extraction system design diagram

an advanced understanding of the site hydrogeology and contaminant fate
and transport

a risk assessment
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Proposed 2020 Plan

Update the geological and hydrogeological framework and conceptual site model.
Evaluate the historical brine source areas.

Develop 3D visualization models based on all current and historical soil and
groundwater chloride chemical results.

Review and evaluate the groundwater geochemistry, fate and transport, and chlor
plume stability.

Review and evaluate the groundwater extraction system, capture zones, and volu
recovery.

Optimize the groundwater extraction system with an updated containment strateg)

Propose new supplemental extraction well locations to optimize extraction system

Propose new delineation well locations.

Approximate cost = $100,000
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Surface Water Bodies

o — Site Boundary
Alberta Merged Wetland Inventory Class

Filled in - no
longer present
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Distance to Water Wells




New Cross Sections to Determine Geology

SITE BOUNDARY
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Site Geology
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The water table is found
primarily in Unit 1 in the
central and northern
portion of the Site. In the
south and southeast, the
water table is found within
Unit 3 (Interbedded Coal)

Unit 1 Clays Tills
have lower hydraulic
conductivity (K) and
lower Cl values.

Groundwate
flow in Unit
and Unit 3
towards the
south-sout

Conceptual Model Schematic

Brine Pond

Unit 3 Interbedded
Coal K values are
typically an order of
magnitude higher
(1x10“ m/sec)
an the Unit 2
andstones and
Unit 1 Clay Tills

ar velocity

for the Site

n the coal unit
estimated to
n the order of

L AFLINT

Environmental Services




Source Areas

-
-

Pipeline to Brine Pond

2Spills

: | . predominantly
Truck Loading Pad
[ ruckionane oo =

corner and
15

east side of

the lagoons

soil from the original
pond was used to
construct the two
ex

\

SeeRRaEEnEEE
-
-
.
"
.
-
.
e

SEEEER R R
ma
R Y R AR I

FLINT

Environmental Services




Source Area Soll Impact Evaluation

The purpose: To evaluate the soil impacts and to provide insight into the remedial target

zones, and approach.

Borehole Data Base




Soil Source Areas

Chloride Impacts
>5000 mg/kg




Soil Source Areas

Soil Chloride Impacts
>4000 mg/kg




Soil Source Areas

Soil Chloride
Impacts
>4000 mg/kg
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Soil Source Areas

Soil Chloride
Impacts

>3000 mg/kg

Source 2 Area near surface and at depth;
along eastern and southern flank




Soil Source Areas
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Source 1¢ -

Soil Chloride
Impacts

>2,500 mg/kg ) et

Source 1 is laterally limited;

Source 2 encompasses the east, south
and portions of western flank of brine
pond 2




Soil Source Areas
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Soil Chloride

>2,500 mg/kg

Source 2 along eastern flank

Impacts at near surface and at depth;
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Along southern flank impacts are more surficial



Soil Source Areas
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Soil Source Areas
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Source 2 Impacts at near surface and
at depth, extending to top of
watertable




Soil Source Areas
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