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1.1 INTRODUCTION

1.2 Purpose and Scope

This Closure and Reclamation Plan for the Liard East field includes A-01, F-36, I-02, 1-46, N-01 and O-35.
A map of the Liard South field is provided in Appendix A.

1.3 Closure and Reclamation Planning Team

The current reclamation and closure team consists of the following Paramount personnel:

Table 1 Closure Planning Team

Role Name Contact
. . Telephone: 403-817-5074
Director, Asset Management John Hawkins o .
Email: john.hawkins@Paramountres.com
. . . Telephone: 403-817-5077
Environmental Coordinator lan Keir o .
Email:ian.keir@Paramountres.com
Regulatory and Community Telephone: 403-206-3859
. . Terence Hughes )
Affairs Advisor Email: terence.hughes@Paramountres.com

2.0 CLOSURE AND RECLAMATION PROGRAM SUMMARY

This Closure and Reclamation Plan intends to describe the reclamation strategy and provide updated
timelines and a description of activities for the Site. The following information provides an overview of
the closure and reclamation process and a summary of activities at the Site to date.

2.1 Phase 1 Environmental Site Assessment

The primary objective of a Phase 1 Environmental Site Assessment (P1 ESA) is to determine whether a
site is or may be contaminated and to identify areas of potential environmental concern (APECS) and
contaminants of potential concern (COPCS).

P1 ESAs have been completed for all sites and are attached in Appendix B.

2.2 Abandonment and Surface Equipment Removal

The remaining wells at F-36 and 1-02 will be abandoned accordance with the Office of the Regulator of
Oil and Gas Operations (“OROG0O”) Well Suspension and Abandonment Guidelines and Interpretation
Notes. Any remaining surface infrastructure will be removed following abandonment.
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2.1 Phase 2 Environmental Site Assessment

The purpose of a Phase 2 Environmental Site Assessment (P2 ESA) is to determine, through intrusive
sampling, the presence or absence of COPCS and determine the extent of any APECs. P2 ESAs have
been completed at all locations except I-02 which will be assessed in October 2021. A supplemental P2
ESA is planned for F-36 at the same time. Existing P2 ESAs are attached in Appendix B.

2.2 Development of Site-Specific Remediation Guidelines

Site-specific remediation guidelines (SSRGs) are concentrations of chemical parameters in water and
soil that are used as targets during remedial activities. They are developed using more detailed Site
information than generic guidelines that may have been previously applied.

SynergyAspen Environmental (SynergyAspen) has reviewed the existing assessment information for all
sites, except I-02 and has developed SSRGs for all sites. These reports are attached in Appendix C.

2.3 Remediation

Remediation can include off-site disposal, on-site treatment, as well as passive treatments including

monitoring natural attenuation.

No remediation is currently proposed and this C&R will be updated if new information from the
October 2021 site assessments indicates remediation will be required prior to reclamation earthworks.

2.6 Reclamation

While reclamation can refer to the entire process described above, in this instance it refers to
reclamation earthworks, revegetation and the evaluation of the successful re-establishment of
disturbed areas to equivalent land capability. Reclamation earthworks involves re-establishing
topography and drainage so that it is similar to off-site conditions and re-establishing soil profiles,
where necessary, to provide suitable medium for revegetation. Revegetation is considered successful
when areas disturbed by the gas field development and remediation have vegetation communities
established that are self-sustaining and on the trajectory towards equivalent land capability to the
surrounding areas. This will be determined when the vegetative cover and species assemblage is
similar to equivalent community types in the surrounding areas (i.e. percent cover of vegetation,
woody species establishment, species diversity). Prevalence of invasive species should be no greater
than the surrounding areas.



3.0 ENGAGEMENT

The level of engagement with stakeholders by Paramount, has been and will continue to be, reflective
of its activity level in the area. Prior to and during construction and development activities engagement
activities were more frequent and intense and included studies, community meetings, open houses,
meetings with community leaders and Councils, telephone calls and both written and electronically
notifications.

5.0 PERMANENT CLOSURE, MONITORING and RECLAMATION

Permanent closure is the final closure of a site with no foreseeable intent by the existing proponent to
return to either active exploration or development. Permanent closure indicates that the proponent
intends to have no activity on the site aside from post-closure monitoring and potential contingency
actions. Permanent closure does not, however, preclude the proponent or another party from
pursuing opportunities at the existing site or in the area at a time beyond the foreseeable future.

Paramount will be seeking permanent closure of the Field. Paramount does not anticipate any negative
residual effects to remain after reclamation is complete. Post reclamation activities will consist of
reconnaissance level vegetation and terrain monitoring to confirm reclamation success. Monitoring is
anticipated to occur annually, during summer months for a period of 3 to 5 five years. The first year
will also include confirmatory soil sampling to verify previous reclamation results.

Vegetation monitoring will include documentation of revegetation and checking the site for invasive
species. Terrain monitoring will include identification of erosion and settling issues. If the presence of
standing water is observed it will be monitored and sampled as necessary. If during the annual
monitoring or from sampling issues are identified that need to be addressed minor reclamation
treatments will be conducted via helicopter. These could include invasive species management,
scarification, recontouring, erosion control measure seeding and other vegetation management
techniques.

6.0 TEMPORARY CLOSURE

Paramount has no intention of resuming activities on sites slated for closure. Therefore, temporary
closure is not applicable to this Closure and Reclamation Plan.



7.0 FINANCIAL SECURITY

An updated Security Estimate will be provided under a separate cover letter based on the work

remaining at the Site prior to the end of 2020.

8.0 TIMELINE AND PRIORITY

The Closure and Reclamation program will be implemented over multiple years and will be subjectto
changes as new information becomes available. Table 2 below presents the proposed sequence of

events.

Table 2 Proposed Sequence of Events

General
Timeframe

Rationale

e Site Assessments at 1-02 and ¢ |-02 has not yet been assessed. October
F-36 2021

e Conduct Well Abandonment e Complete well abandonment and reclamation 2021-2023
and Reclamation Earthworks earthworks as required to meet end land use goals.

where required

e To ensure that revegetation is on an appropriate
trajectory and to monitor for undesirable species

e Annual Site Visits presence. 2022-2025
e Site closure e Conduct a site visit with the inspector with the 2026
intention of receiving final regulatory closure on
the site.
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Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Paramount et al Liard A-01 March 2017

INTRODUCTION

Paramount Resources Ltd. (Paramount) retained North Shore Environmental Consultants Inc. (North
Shore) to conduct a Phase 1 Environmental Site Assessment (ESA) for the Paramount et al Liard A-01
drilled and abandoned well located in the Northwest Territories (NWT) at Unit A, Section 01 Grid Area
60° 10', 123° 15' (Site).

The purpose of the Phase 1 ESA was to assess and qualify potential environmental concerns
associated with the Site through a historic records review and site visit. The Phase 1 ESA was
conducted in general accordance with the Canadian Standards Association (CSA) Standard Z678-01:
Phase | Environmental Site Assessment (CSA, 2001). The Alberta Energy Regulator (AER) Assessing
Drilling Waste Disposal Areas: Compliance Option for Reclamation Certification (AER, 2014) guidelines
were used to assess the drilling waste associated with the Site.

FINDINGS

The Paramount et al Liard A-01 well was drilled between February 9, 1999 and March 19, 1999 to a
depth of 2,046 m. The rig was released on March 25, 1999. The well was never put on production.
The site is accessible by helicopter and winter roads which enter the lease from the west.

Infrastructure identified in association with the site includes only the wellhead. According to the
Paramount June 2009 As-built sketch and survey plan, a 40 m x 60 m temporary campsite was located
west of the wellsite on the north side of the road. There were no log decks, borrow pits or remote
sumps identified in association with the wellsite.

A review of aerial photograph imagery from 2011 and 2014 did not identify any areas of potential
concern on the wellsite. The wellsite appears well vegetated in the 2014 image.

Drilling Waste Disposal

According to the September 20, 2000 Environmental Inspection Report, sumps on the wellsite had
slumped. It is assumed that the drilling waste was disposed of on site by mix-bury-cover.

The surface hole was drilled using a gel-chem drilling mud system and the main hole was drilled with
calcium chloride invert. There was no drilling waste disposal documentation available for review and
as a result North Shore completed a Compliance Option 2 checklist and associated calculations as per
the Assessing Drilling Waste Disposal Areas: Compliance Options for Reclamation Certification
document (AER, 2014). The drilling waste exceeds salt and post-disposal oil concentration calculation
criteria and an invert drilling mud was used without documentation of proper disposal. Further
assessment of the drilling waste disposal area is required.

Spills & Complaints

A review of the NWT Resource Wildlife and Economic Development’s Hazardous Material Spill
Database was conducted. There were no spills identified in association with the wellsite.

NORTH SHORE

Environmental Consultants




Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Paramount et al Liard A-01 March 2017

Previous Assessments/Reports

An Environmental Impact Assessment (EIA) was completed by Golder Associates in December 1998
prior to the construction of the wellsite. The EIA documented pre-construction site conditions
including vegetation, indication of wildlife and stream crossings on the proposed access road.

Interviews

There were no Paramount operations personnel with historic knowledge of drilling or construction
activities associated with the wellsite.

Site Visit

A site visit was conducted at the wellsite on February 10, 2017. The topography of the area including
the wellsite is gently rolling with drainage towards the north/northeast. Vegetation on and off site
consisted of mosses, alder, willow, spruce and aspen. There was reduced woody vegetation cover on
the southeast corner of the wellsite. The site was constructed using cut and fill construction methods;
soil cut from the southern portion of the wellsite was used to fill the north-northeast portions of the
lease. The wellhead was the only infrastructure identified on site at the time of the assessment. A
minor amount of staining was noted on the snow near the wellhead.

CONCLUSIONS AND RECOMMENDATIONS

Based on the information gathered for this Phase 1 ESA from the historic records review and the site
inspection, North Shore concludes that there is a potential for environmental impact in connection
with the site. A Phase 2 ESA is recommended to assess the following areas of potential concern:

On site drilling waste disposal area; and

Well centre.

NORTH SHORE

Environmental Consultants




Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Paramount et al Liard A-01 March 2017

DISCLOSURE

North Shore Environmental Consultants Inc. (North Shore) has prepared this report taking into
account government regulations available at the time of the assessment. North Shore has not made
an independent verification of historical or analytical results provided by third parties and therefore
makes no assurances regarding the accuracy of such information. It has assumed such information is
correct. Where indicated or implied the conclusions are based on visual observation and/or analytical
testing conducted at the time of the assessment. The conclusions do not apply to any areas of the site
not investigated.

This report is intended for the exclusive use of the company, organization, or individual to whom it is
addressed and may not be relied upon by any third party without the express written permission of
North Shore. The investigation and reporting has been conducted with a reasonable level of attention
and skill, in accordance with standards prevailing in the environmental consulting profession at the
time of report date in the location in which the report was prepared.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. North Shore accepts no responsibility for damages, if
any, suffered by any third party as a result of the use of this report or any decisions made or actions
based on this report.

In the preparation of this report, selected Alberta Energy Regulator (AER) reference material has been
gathered from AbaData™ (property of Abacus Datagraphics Ltd.), which is an online information
source. The information provided by AbaData is received directly from the AER, electronically
updated on a monthly basis and is assumed to be correct.

NORTH SHORE
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CLOSURE

North Shore appreciated the opportunity to work on this project. If we can provide clarification of any
part of this report, please contact the undersigned at (780) 467-3354.

This report was prepared by:

Ann Tuson, R.T.(Ag.)
Environmental Consultant

Reviewed By:

Angela Bricker, B.Sc., P.Ag.
Environmental Consultant
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Search Criteria:2000, 2017, A-0O1, NT, Page 1 of 1

No Spills Found

Your search returned zero results

http://apps.enr.gov.nt.ca/App/spills/epd spills/Asp/SpillReportlt.... 1/19/2017
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Compliance Option 2 Eneféf

Drilling Waste Disposal Assessment Checklist = Regulator

Compliance Option 2 - Drilling Waste Disposal Assessment Checklist

If any response to the checklist questions leads to a Phase 2 ESA requirement or there is insufficient
information to complete the Compliance Option Two Checklist, a Phase 2 ESA must be conducted in
accordance with Compliance Option Three.

1. General Disposal and Drilling Fluid Information:

The well licensee should be able to review various sources of information pertaining to the drilling
activities on-site. Many information sources, other than the Notification of Drilling Waste Disposal,
Drilling Waste Management Disposal Form, or Drilling Waste Pipeline Disposal Form can be reviewed
for information relating to the drilling waste disposal and drilling fluid systems. These can include Tour
Reports, daily drilling records, well files, and contractor invoices.

1.0 Well Information: Unique Identifier (Ul) Paramount et al Liard A-01

Spud Date February 9, 1999
Well Depth 2046
1.1 Disposal Method (if known)*: Assumed mix-bury-cover

* If waste was disposed at an AER or ESRD approved facility, list supporting documentation
under Reference Documents.

1.2 Disposal Location (if known)**: The sump was located on site
** |f checklist indicates that a Phase 2 ESA (Compliance Option Three) is required, it must be
undertaken at the disposal location. If the disposal location is unknown, the Phase 2 ESA
must be undertaken at the wellsite.

For the purpose of this form: if the disposal method and/or location remains unknown after
all available information sources have been checked, the drilling waste disposal location is
assumed to be on-site.

Yes No
1.3 Were there other drilling waste disposal ] X
events on the site (e.g. wellbore re-entry
or another well drilled, using fluids
containing drilling fluid additives)?
If yes, were the disposal areas separate [] Drilling waste [] Drilling waste
from one another? information must be information must be
evaluated for each evaluated by
disposal. combining the drilling
fluid additives and
well depths. If
drilling waste
information is missing
or incomplete for one
or both wells, a Phase
2 (Compliance Option
Three) is required.

RecRem-March 2014
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Yes

No

1.4 Was a remote site used?

If, Yes, is the remote site included in this
reclamation application?

If not included, is the remote site a multi-
well disposal location?

[
[

[

In Comments section,
indicate which well
the remote site will
be tied to for the
purposes of

X
[

] Single well remote
disposal site must
be included with
reclamation
certificate

reclamation application, unless
it already has
received a
Reclamation
Certificate.
1.5 Has the well licensee reviewed the Daily X [ ] Phase 2 required
Drilling Records and other available
drilling documentation?
1.6 Can it be determined from the available X [ ] Phase 2 required
records what type of drilling fluid system
was used?
1.7 Were water-based drilling fluids used for X ]
all sections (i.e., gel chemical drilling fluid
systems)?
If No, is there evidence that demonstrates | [ ] [] Phase 2 required
the non-water based wastes were disposed
of in a manner consistent with Directive 50
(1996 version for disposals before
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 (i.e., appropriately approved
waste management facility)?
1.8 Is a mud list available? X [] Phase 2 required
If Yes, can all the additives on the mud list | [X] [ ] Phase 2 required

be identified and described?

Record the additives and their description
(e.g., chrome-free lignosulfonate,
aldehyde-based bactericide, etc.) on the
attached form.

RecRem-March 2014

Compliance Option 2 — Drilling Waste Disposal Assessment Checklist
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Yes No

1.9 Do the Daily Drilling Records show ] X
evidence of a flow or kick that may have
resulted in the introduction of produced
fluids (i.e., hydrocarbons or salts) into the
drilling fluids?

If Yes, is there information/documentation | [ ] [] Phase 2 required
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 or Directive 58 (i.e.,
approved waste management facility)?

1.10 Do the Daily Drilling Records show X ]
evidence of returned drill stem test fluids?

If Yes, is there information/documentation | [] X
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?

If treatment or disposal as per Directive 50 | [X] Show calculation on [ ] Phase 2 required
(1996 version for disposals before attached form
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 cannot be confirmed, is there
sufficient information/documentation
available to complete the DST
calculations?

1.11 Were cement returns buried on-site or at ] ]
a remote site linked to the well?

2. Hydrocarbon Management

Yes No

2.1 Was hydrocarbon-based drilling fluid used? | [X] ]

If Yes, is there evidence that wastes were
disposed of in a manner consistent with ] X Phase 2 required
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?

RecRem-March 2014
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Yes

No

2.2 Was the well a horizontal oil well?

If Yes, is there evidence that wastes were
disposed of in a manner consistent with
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,
2012) or Directive 58 (i.e., approved waste
management facility)?

O

X

[] Phase 2 required

2.3 Was the well drilled using under-balanced
techniques?

If Yes, is there information/documentation
available to demonstrate that the drilling
wastes were disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

X

[] Phase 2 required

2.4 Was hydrocarbon added to the drilling
fluid?

If Yes, was the hydrocarbon contaminated
drilling waste disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

[

X Phase 2 required

3. Metals (Trace Elements) Management

Yes

No

3.1 Was the disposal completed before
November 1, 2012?

[X] Complete questions
3.2t0 3.5

[] Go to question 3.6

3.2 Was barite added to the drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

X

[X] Show calculation on
attached form

L]

[ ] Phase 2 required

RecRem-March 2014
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Yes

No

3.3 Was zinc carbonate added to the drilling
fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

[

[] Show calculation on
attached form

X

[] Phase 2 required

3.4 Were chrome-based thinners added to the
drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

X

[X] Show calculation on
attached form

[

[] Phase 2 required

3.5 Were any other additives used that would
have triggered testing for metals under
Section 3 or 5 of Directive 50 (1996
version)?

If Yes, are waste analytical data and
application rates (land treatment,
landspreading) or maximum application
(mix-bury-cover) available?

If above data are available, did the
application rate or maximum application
meet Directive 50 requirements?

[

X

[ ] Phase 2 required

[] Phase 2 required

3.6 Did metal concentrations in the waste
trigger a requirement for post-disposal
sampling?

If yes, did all post-disposal samples meet
the soil metal endpoints specified in
Section 3 of Directive 50 (2012 version)?

[

[] Phase 2 required

RecRem-March 2014
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4. Salinity Management

Yes No
4.1 Does the water based drilling waste meet [] Show calculation on X] Phase 2 required
the requirements specified in the attached attached form
Salt Calculation Table?
4.2 Was a salt zone encountered during ] X
drilling?
If Yes, is there evidence that demonstrates | [] [] Phase 2 required

the drilling wastes were disposed of in a
manner consistent with Directive 50 (1996
version for disposals before November 1,
2012 or 2012 version for disposals on or
after November 1, 2012) or Directive 58
(i.e., appropriately approved waste
management facility)?

RecRem-March 2014
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Surface Hole Drilling Mud Additive List

Product Name

Amount Used

Brief Description of Product

Soda Ash 1 sack Calcium Remover

Gel 224 sacks Viscosifier

Defoamer 2 pails Surface Active Agent

Desco 5 sacks Chrome-based Thinner/Dispersant
Sawdust 10 sacks Lost Circulation Material

Mil-clean 1 sack Surface Active Agent

Lignite 6 sacks Thinner/Dispersant

Drispac 1 sack Viscosifier

Main Hole Drilling Mud Additive List

Product Name

Amount Used

Brief Description of Product

Bicarbonate of Soda

1 sack @ 22.7 kg

Alkalinity pH Control

Defoamer 2 pails @ 20 L Surface Active Agent

Calcium Carbonate 425 kg @ 25 kg Weighting Material

Calcium Chloride 53 sacks Shale Control Inhibitor/ Weighting Material
Carbomul SEA 8 units @ 55 G Emulsifier

Carbotec 4 units @ 55 G Oil Mud Emulsifier

Carbo TEQ-E Invert 32m’ Hydrocarbon Lubricant

Caustic Soda

2 sacks @ 22.7 kg

Alkalinity pH Control

Chrome-free Desco

6 sacks @ 11.4 kg

Chrome-free Thinner/Dispersant

Diesel Fuel 37m’ Hydrocarbon Lubricant
Drispac Plus Regular | 1 sack @ 22.7 kg Viscosifier

Floor Dry 13 sacks @ 15 kg Oil Absorbent

Ligco 6 sacks @ 22.7 kg Thinner/Dispersant
Lime 68 sacks @ 22.7 kg Alkalinity pH Control
Mil-bar 46 sacks @ 40 kg Weighting Material (Barite)
Mil-clean 2 units @ 55 G Surface Active Agent
Mil-gel 196 sacks @ 40 kg Viscosifier

Milmica 2 sacks @ 25 kg Lost Circulation Material
Milplug 1 sack Lost Circulation Material
OilGel 3000 44 sacks @ 23 kg Viscosifier

Sawdust 87 sacks @ 18.1 kg Lost Circulation Material
Soda Ash 3 sacks @ 40 kg Calcium Remover

Soluflake Fine

74 sacks @ 23 kg

Lost Circulation Material

Soluflake Medium

2 sacks @ 23 kg

Lost Circulation Material

X Foam

3 pails @ 20 L

Surface Active Agent

RecRem-March 2014
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Reference Documents (List all source documents used in the completion of this checklist. Attach

additional pages if necessary. Documents must be supplied to the AER if requested.)

Baker Hughes Inteq Products Used List

Daily Drilling Reports

Paramount Well File Information

PSAC Historic Drilling Fluid Products

September 2000 Environmental Inspection Report

Comments (Please provide any additional comments relevant to the decision process within the

checklist. Attach additional pages if necessary.)

According to the September 20, 2000 Environmental Inspection Report, sumps on the
wellsite had slumped. It is assumed that the drilling waste was disposed of by mix-bury-
cover.

The surface hole was drilled using a gel-chem drilling mud system and the main hole was
drilled with calcium chloride invert. There was no drilling was disposal documentation
available for review and as a result a Compliance Option 2 checklist was completed.

The drilling waste exceeds salt and post-disposal oil concentration calculation criteria and a
hydrocarbon drilling mud additive was used without documentation of proper disposal.
Further assessment of the drilling waste disposal area is required.

RecRem-March 2014
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Alberta March 2014

Energy
Regulator
- 9 Metal Calculations for Compliance Options One and Two
Location: Paramount et al Liard A-01 Spud: 9-Feb-99

Metal Calculations for Compliance Options One and Two

Note: Different default mix ratios are provided depending on whether the well was drilled before
or after October 22, 1996. The 1996 version of Guide 50, Drilling Waste Management,
which was issued by the Energy Resources Conservation Board on this date, increased the
minimum mix ratio requirement from 1:1 to 3:1.

Barite:

Directions: Fill in the number of sacks and adjust for sack weight if different than 40 kg. Enter the Well Depth
in metres. The spreadsheet will calculate the number of sacks per metre. This value must be less than or equal
to 0.22 If the value exceeds the objective, a Phase 2 ESA (Compliance Option 3) must be conducted.

Total Number of Well Depth Sacks per
Sacks (40 kg/sack*) (m) Mix Ratio** Metre
46 + 2046 = 3| = [ 0.0074943 Meets

* Sack weight may be adjusted by dividing the number of sacks by 40 and multiplying by the actual sack

weight in kilograms. This value should be entered as the number of sacks
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)

enter “3". If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.



Alberta

Energy

=g Regulator

Metal Calculations for Compliance Options One and Two

Location: Paramount et al Liard A-01

Chromium-based Thinner:

Alternative 1:

Spud: 9-Feb-99

If waste chromium, mix ratio and waste bulk density data are available use the following calculator to estimate
post-disposal chromium concentration.

Directions: Enter the Total Chromium Concentration in mg/kg measured in the waste, the Waste Dry Bulk
Density in kg/m3, and Mix Ratio in the appropriate cells. The spreadsheet will calculate the Post-Disposal
Chromium Concentration. If this value is greater than 64 mg/kg, a Phase 2 ESA (Compliance Option 3) is required.

Waste Chromium Waste Dry Mix Ratio Post-Disposal Cr
Concentration (mg/kg) Bulk Density* Concentration (mg/kg)
(ka/m°)

X

1500

30 | = #DIV/0!

* Waste Dry Bulk Density = (Waste Specific Gravity — 1) x 1600
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)
enter “3". If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.

Alternative 2:

If the above data is not available use the following equation to calculate the number of sacks of chrome thinner
added per meter drilled. If the number of sacks exceeds the limits below, a Phase 2 is required.

Directions: Fill in the number of sacks and adjust for sack weight if different than 25 kg. Enter the Well Depth
in metres. The spreadsheet will calculate the number of sacks per metre. This value must be less than or
equal to 0.020. If the value exceeds the objective, a Phase 2 ESA (Compliance Option 3) must be conducted.

Total Number of Well Depth Sacks per
Sacks (25 kg/sack*) (m) Mix Ratio** Metre
5 + 2046 + 3 = | 0.000814598

Meets

* Sack weight may be adjusted by dividing the number of sacks by 25 and multiplying by the actual sack weight in kilograms. This

value should be entered as the number of sacks.

** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)

enter “3”. If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.

[ 1 =

Required Field




Alberta
Energy
=g Regulator

Salt Calculations for Option Two

20f2

Location: Paramount et al Liard A-01

Salt Calculations for Option 2:

Alternative 2

Spud: 9-Feb-99

If the volume of drilling waste is not known, use the following calculator to determine the NaOH Equivalent
Sacks per metre of well depth. This value must be less than 0.0260 for wells drilled before October 22 1996,
or 0.0350 for wells drilled on or after this date. If the value exceeds the target, a Phase 2 ESA

(Compliance Option 3) must be conducted.

Directions: Fill in the number of sacks and adjust for sack weight if different than 25 kg. Enter the
Well Depth in metres. The spreadsheet will calculate the NaOH Equivalent Sacks per Metre.

NaOH NaOH
i Number of sacks . .
Additive (25 kglsack®) Equivalency Equivalent

9 Factor Sacks
Caustic Soda 1.816 X 1.00 = 1.816
Soda Ash 5.8 X 0.75 = 4.35
Sodium Chloride X 0.68 = 0
Sodium Bicarbonate 0.908 X 0.95 = 0.8626
Sodium Silicate X 1.37 = 0
Sodium acid pyrophosphate (SAPP) X 0.22 = 0
Calcium Chloride 53 X 0.72 = 38.16
Calcium Nitrate X 0.34 = 0
Envirofloc X 0.41 = 0
Gypsum** X 0.59 = 0
Lime** 40.92 X 1.08 = 44.1936
** Max = 0.02 x well depth (m)
Potassium chloride X 0.54 = 0
Potassium sulphate X 0.46 = 0
Caustic potash X 0.71 = 0
Potassium formate X 0.47 = 0
Potassium silicate X 0.32 = 0
Potassium nitrate X 0.40 = 0
Diammonium phosphate X 0.63 = 0
Ammonium nitrate X 0.57 = 0
Ammonium sulphate X 0.61 = 0
Drill Stem Test Returns | 71.81371557| X |  0.68 = | 48.83332658

Total NaOH Equivalent Sacks| = | 138.2155266
Well Depth (m)| + 2046 Result
NaOH Equivalent Sacks per Metre| = 0.0676 Exceeds

* Sack weight may be adjusted by dividing the number of sacks by 25 and multiplying by the actual sack weight in
kilograms. This value should be entered as the number of sacks.
** Note: Up to 0.02 sacks of gypsum and lime per metre of well depth should be counted with other salt additives.
Because of the limited solubility of gypsum and lime, sacks in excess of this value need not be counted.
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Drill Stem Test Returns for Option 2

Location:

Hydrocarbons

Paramount et al Liard A-01

Spud: 9-Feb-99

Directions: Enter the drill stem diameter for the drill stem test (DST) section in millimeters, the
length of the DST return in metres, the percent oil content of the DST fluid, the well depth in

metres and the mix ratio. The spreadsheet will calculate the post disposal oil concentration
If this value is greater than 0.10% (dry weight) in subsoil or 0.50% (dry weight) in topsoil,

a Phase 2 ESA (Compliance Option 3) is required.

Inner Length of Drill | Volume of Oil Content (%)* Vol. of Qil

Diameter of | Stem Test | patyrns (m®) (m* x 100)
Pipe (mm) Return (m)

97.2 15 0.111248316 | x 100.00% 11.1248316

97.2 200 1.48331088 | x 100.00% 148.331088

97.2 10 0.074165544 | x 100.00% 7.4165544

97.2 45 0.333744948 | x 100.00% 33.3744948

97.2 290 2.150800776 | x 100.00% 215.080078

97.2 62 0.459826373 | x 100.00% 45.9826373

97.2 100 0.74165544 | x 100.00% 74.165544

97.2 50 0.37082772 | x 100.00% 37.082772

Total Volume of Oil 572.558
0.6
Well Depth (m) 2046
Mix Ratio** 3
| Post-Disposal Oil Concentration (%) 0.1554681

Result
Exceeds

* Actual measured oil concentration must be used if available. If only visual descriptions are
available then use the following to estimate oil concentration:

Flecked = 5%
Emulsion = 25%
Oil or oil-cut mud= 100%

Do not include gas-cut mud or mud with no indication of oil.
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio

(3 parts soil to 1 part waste) enter “3”. If this value is not known, enter 1 for wells drilled before
October 22 1996, or 3 for wells drilled on or after this date.
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Drill Stem Test Returns for Option 2 20f 2

Drill Stem Test Return Calculations for Compliance Option Two

Location: Paramount et al Liard A-01 Spud: 9-Feb-99

Alternative 2: Chloride

Directions: Enter the drill stem diameter for the drill stem test (DST) section in millimeters, the length of
the DST return (including mud returns) in metres and the chloride concentration of the DST fluid in mg/L.
The spreadsheet will calculate the equivalent number of sacks. This value must be entered in the salt
calculation in the cell labelled "Drill Stem Test Returns".

Inner Length of Dirill Volume of Chloride Number of
Diameter of | Stem Test | petyrns (m)* Concentration* Sacks
Pipe (mm) Return (m) (mg/L)
97.2 660 4.894925904 | x 22000 + 7600 = |14.1695224
97.2 15 0.111248316 | X 250000 + 7600 = |3.65948408
97.2 200 1.48331088 | X 34000 + 7600 = | 6.63586446
97.2 10 0.074165544 | x 250000 + 7600 = |2.43965605
97.2 45 0.333744948 | X 250000 + 7600 = |10.9784522
97.2 290 2.150800776 | X 50000 + 7600 = |14.1500051
97.2 62 0.459826373 | X 250000 + 7600 = |15.1258675
97.2 265 1.965386916 | x 18000 + 7600 = |4.65486375
Total number of sacks| = |71.8137156

*|f chloride concentration is not specified, use 215,000 mg/L. Chloride concentrations from
formation water databases or adjacent wells are currently not acceptable.

|:| = Required Field
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Photograph 1: View of wellhead.

Photograph 2: Looking north from well centre.
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Photograph 3: Looking east from well centre.

Photograph 4: Looking south from well centre.
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Photograph 5: Looking west from well centre.

Photograph 6: Minor staining at well centre.
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May 16, 2017

Paramount Resources Ltd.
4700 Bankers Hall West
888 3" Street SW

Calgary, Alberta T2P 5C5

Attention: Larry Yoon, B.Sc., BIT
Environmental Specialist

Reference: Paramount Resources Ltd.
Para et al Fort Liard A-01 60°10' 123°15'
Phase 2 Environmental Site Assessment

North Shore Environmental Consultants Inc. is pleased to submit our Phase 2 Environmental Site
Assessment for the A-01 wellsite to Paramount Resources Ltd.

North Shore appreciated the opportunity to work on this project and if we can provide clarification of
any part of this report, please call the undersigned at (780) 467-3354.

Yours truly,

North Shore Environmental Consultants Inc.

Brent Walchuk, B.Sc., P.Ag.
Remediation/Reclamation Supervisor

#143, 201 Kaska Road Sherwood Park, AB T8A 2J6 | Phone 780-464-3354 | Fax 780-464-9622 -
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EXECUTIVE SUMMARY

North Shore Environmental Consultants Inc. (North Shore) was retained by Paramount Resources Ltd.
(Paramount) to conduct a Phase 2 Environmental Site Assessment (ESA) for the Para et al Fort Liard
A-01 wellsite located in the Northwest Territories (NWT) at Unit A, Section 01 Grid Area 60°10',
123°15' (Site). The site is located near Fort Liard, Northwest Territories. The objective of the Phase 2
ESA was to assess areas of potential environmental concern identified during the Phase 1 ESA
conducted by North Shore in March 2017. Assessment activities included collecting soil samples to
determine if select compounds used or produced on the Site exceed the applicable remediation
guidelines. The areas of potential environmental concern included the following:

Well centre
Drilling waste disposal area

On February 10, 2017, 26 boreholes were advanced at the Site. Based on a review of the analytical
data, field observations, and field screening information from the Phase 2 ESA, several analyzed soil
parameters did not meet the applicable remediation guidelines. Additionally, soil impacts that were
identified during the Phase 2 ESA were not fully delineated.

NORTH SHORE

Environmental Consultants




TABLE OF CONTENTS

1  INTRODUCTION ....ccitiiiiiiiiiiiiiiiiiiiiniissisississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 1
00 R @ ] o] [T 4 VPRSPPI 1

1.2 SCOPE OF WOTK.eeiiiii ettt e e ee et e e e e e s e bbb e e e e e e eeesasabbbeeeeeeessesastbeseeeeessannes 1

2 BACKGROUND......ccueennnnnnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsnnnes 1
2.1 Site DESCIIPLION cuutvitiiiiiiiiiiiiitietrtrrrrrrerrrrrr e e e e e e e ee et e e eeeeeaaaaaataeaaaaaateeeeeeeseeeeeeeeeesesesesesnnnnns 1

D A -1 o Vo M UL I Yo Vo [ YYo= o o U 2

2.3 Site History and INfrastruCture ........oeveie i e errree e e 2

2.4 Previous ENVironmMental WOrK ........oouuiiiiiiiiiieieece ettt s 2

3 METHODOLOGY ....ccuuuueunnnnnnnnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 2
3.1 Safe WOIK PrOCEAUIES ...co.ueiiiiiieeieeeite ettt sttt sttt sb e e st esbee e sabeessaneeens 2

0 N b T a1 11T o T oY= - [ s o U 3

e T o Y| IY=Y o] o111 =PTSRS 3

3.4 Quality Assurance and QUality CONTrOL.......cuiiiiiiiiiiiiiiee e s saae e 4
3.4.1  Laboratory QA/QC.......cooueieeeiieee ettt eette e e ettt e e et e e e et e e e eeba e e e e e taaeeeeareeeeanes 4

4  COMPARISON GUIDELINES.....cccitiiiiiiiiiiiiiiiiiiiisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 4
4.1 CoOmMPAriSON GUIRIINES ....cooeiurieeieiee ettt eee st e e e e e e ssbbbaeeeeeesesnassbaereeesessennssrens 4

4.2 Background Control Characterization and Salinity Guidelines........cccccevviiieeiriiieiiniiiee e, 5

5  RESULTS OF FIELD INVESTIGATION .......ccceiriissrsssrssnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 5
TN Y (- | 1= =] o] o 12U 5

5.2 SOI RESUILS ettt et st e e s sttt e e e s bt e e e seab b e e e s nabaaeeennree s 5
5.2.1 W CONEIE.niieeteeeee ettt st st s e st esbe e e sbeeesaneessnneenas 5

5.2.2  EXPloratory BoOr€holEs........uuiiieiii ittt e et e e e e e e e e 6

5.3 Quality Assurance/QUality CONTIOl.........oovuiiiiiiiiiiiecrie ettt et earee s 6
5.3.1 North Shore Environmental’s QA/QC Program ..........cccceeeeeeeeieeeeireeesreeecreeeeeveeeeveens 6

6 SUMMARY AND CONCLUSIONS.......cieiiiiiiiiiiiieiieeiieniiesiiesisssesssersssrsssrssssssssssssessssssssssssssssnsssnnens 7
7 DISCLOSURE ......cuuuuuuunnennnnnnsnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnnes 8
2 S 110 1 U 2 N 9
9 REFERENCES. .......ouiiiciiccrcssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnne 10

NORTH SHORE

Environmental Consultants




TABLE OF CONTENTS

List of Tables

Table 1. Soil — BTEX, Petroleum Hydrocarbons (F1-F4) and Grain Size

Table 2. Soil — Regulated Metals

Table 3. Soil — Detailed Salinity

Table 4. Soil — Quality Control — BTEX and Petroleum Hydrocarbons (F1-F4)
Table 5. Soil — Quality Control — Regulated Metals

Table 6. Soil — Quality Control — Detailed Salinity

List of Figures

Figure 1. Site Location Map
Figure 2. Aerial Overview
Figure 3. Site Diagram Showing Sampling Locations

List of Appendices

Appendix A Survey Plan

Appendix B Site Photographs
Appendix C Borehole Logs
Appendix D Laboratory Certificates of Analyses

NORTH SHORE

Environmental Consultants




Paramount Resources Ltd Phase 2 Environmental Site Assessment
Para et al Fort Liard A-01 Wellsite May 2017

1 INTRODUCTION

North Shore Environmental Consultants Inc. (North Shore) was retained by Paramount Resources Ltd.
(Paramount) to conduct a Phase 2 Environmental Site Assessment (ESA) at the Para et al Fort Liard A-
01 wellsite (Site) located near Fort Liard, Northwest Territories.

1.1 Objective

The objective of the Phase 2 ESA was to assess areas of potential environmental concern identified
during the Phase 1 ESA conducted by North Shore in March 2017.

1.2 Scope of Work

The scope of work for the Phase 2 ESA included the following:

Review background information to assist with establishing site specific protocols.

Prepare for ground disturbance activities. The defined work area included the lease and a 30
meter (m) buffer zone around the lease boundary.

Supervise two sets of private utility locating surrounding the proposed ground disturbance
locations.

Conduct a tailgate safety meeting prior to initiating work each day at the Site. This includes
North Shore personnel and contractors.

Characterize and delineate any suspected impacted areas and advance two control boreholes
near the site boundary location in a landscape representative of onsite topography.

Log soil stratigraphy according to the Canadian System of Soil Classification (CSSC) (Soil
Classification Working Group, 1998) with additional comments on potential impacts. Collect
samples from each borehole and record organic vapor readings.

Collect borehole soil samples as required based on field screening results.
Collect field duplicates for every ten samples submitted for analysis.

Submit selected soil samples for laboratory analysis to determine concentrations of suspected
contaminants and background concentrations for control soil.

Prepare a Phase 2 ESA report to document the results of the laboratory analysis.
2 BACKGROUND

2.1 Site Description

The Site is located at surface location Unit A, Section 01 Grid Area 60° 10', 123° 15', approximately 27
kilometers (km) southeast of Fort Liard, Northwest Territories. Access to the Site is from the west. A
location map of the Site is included as Figure 1 and a survey plan is included in Appendix A.
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2.2 Land Use and Receptors

The lease is situated on Crown land in a mixed-wood forested area. The Site has not been reclaimed,
but natural encroachment from the surrounding forest is evident throughout the lease. An aerial
photograph or satellite image of the quarter section is included as Figure 2. Site photographs are
included as Appendix B.

2.3 Site History and Infrastructure

The Paramount et al Liard A-01 well was drilled between February 9, 1999 and March 19, 1999 to a
depth of 2,046 m. The rig was released on March 25, 1999. The well was never put on production.

Infrastructure identified in association with the site includes only the wellhead. According to the
Paramount June 2009 As-built sketch and survey plan, a 40 m x 60 m temporary campsite was located
west of the wellsite on the north side of the road. There were no log decks, borrow pits or remote
sumps identified in association with the wellsite.

2.4 Previous Environmental Work

A Phase 1 ESA was completed by North Shore in March 2017 (North Shore, 2017). There was a
wellhead surrounded by a conductor barrel with grate paneling present on the site at the time of the
February 2017 site visit conducted by North Shore. Based on the information gathered from the
Phase 1 ESA records, and the February 2017 site visit, North Shore concluded that there was a
potential for environmental impact associated with the Site. North Shore recommended intrusive
sampling on the Site to assess the well centre and the on site drilling waste disposal area.

3 METHODOLOGY

3.1 Safe Work Procedures

North Shore personnel adhered to Paramount’s policies and procedures to complete the assessment
and investigation program. Standard oilfield personal-protective equipment (hard hat, steel-toed
boots, safety glasses, and fire retardant coveralls) were worn by all personnel on-site. A calibrated
four way gas monitor for H,S, O,, CO, and organic vapors was also carried by each person
participating in the field work. Nitrile gloves were worn when handling soil samples. All personnel
onsite were required to possess copies of the applicable safety certification (Paramount Orientation,
Ground Disturbance Level 2, H,S Alive, Transportation of Dangerous Goods, Workplace Hazardous
Material Information System, and Standard Level First Aid). North Shore personnel acquired a
Paramount Safe Work Permit prior to commencing fieldwork and a tailgate safety meeting was
conducted at the beginning of each work day.

Prior to initiating any ground disturbance the proposed assessment area was swept twice by a third
party company for the presence of buried facilities. The wellhead surrounded by a conductor barrel
with grate paneling was the only facilities present at the time of assessment. All ground disturbance
documentation was peer reviewed prior to commencing the fieldwork.
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3.2 Drilling Program

On February 10, 2017 26 boreholes (17C01 through 17C02 and 17BHO01 through 17BH24) were
advanced as part of the drilling program (Figure 3). Boreholes were completed using a tracked B-57
drill rig equipped with 15 cm solid-stem augers. Boreholes were completed to a maximum depth of
6.0 mbgl (meters below ground level), depending on the assessment location and subsurface
conditions.

Delineation of potentially impacted areas was based on field screening, visual cues, and professional
judgment. Vertical and horizontal delineations were completed to determine the spatial extent of the
potentially impacted material. If potentially impacted material was identified during borehole
logging, vertical delineation was completed by sampling parameters above the suspected impact
zone and to a depth of 1.0 m below the suspected lowest point of contamination. Horizontal
delineation was completed by advancing boreholes in 5.0 m horizontal increments in each direction
(north, south, east, and west) until clean material, as determined by field screening and professional
judgment, was identified. Select delineation samples were collected for laboratory analyses. The GPS
location, reference from a fixed point, and rationale of each borehole is included in the borehole logs
in Appendix C.

3.3 Soil Sampling

Throughout the sample collection process, North Shore adhered to sampling procedures described in
the Canadian Council of Ministers of Environment (CCME) Guidance Manual on Sampling, Analysis,
and Data Management for Contaminated Sites (CCME, 1993). Samples of the recovered soil were
visually inspected for evidence of impacts such as free product, staining, or discoloration. The
outermost layer of the samples was trimmed using a soil tool to avoid cross-contamination. North
Shore personnel wore a pair of clean, chemical resistant nitrile gloves for each soil sample collected
as an added preventative cross-contamination measure.

Soil vapor concentrations were field screened for volatile hydrocarbon constituents using an RKI Eagle
gas detector (RKI Eagle), calibrated with a 400 parts per million (ppm) concentration of hexane gas
with the methane elimination switch turned on. Samples selected for vapor screening were placed
into plastic bags, sealed, agitated, and allowed to volatilize. Volatile organic compounds (VOCs) that
accumulated within the headspace were then measured in ppm and recorded on the borehole logs.

Soil samples were also field screened for salinity related parameters by measuring electrical
conductivity (EC) using a Spectrum Technologies Inc. Field Scout Soil and Water EC Meter (EC Probe).
Prior to sampling, the EC probe was calibrated with a 2.76 dS/m calibration solution. Once the soil on
the auger had been trimmed, the EC probe was inserted directly into the soil media in order to obtain
an in-situ EC reading. The EC reading was allowed to stabilize for three seconds before being recorded
in the field documents.

All soil samples were placed in sealable plastic bags for field screening organic vapors while 40 mL
vials with methanol and 125 mL glass jars with Teflon-lined lids were used for organic analyses. Jarred
samples were packed tightly to minimize headspace, help prevent the loss of VOCs, and minimize
biodegradation. All samples collected were labeled and placed in a cooler with ice or ice packs to
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maintain a temperature as close to 4°C as possible. Soil samples were transported to an accredited
laboratory for analysis. Standard chain of custody protocols were followed during the transport of the
samples.

Soil characteristics at each borehole location were described using classification procedures and
terminology from The Canadian System of Soil Classification (Soil Classification Working Group, 1998).

3.4 Quality Assurance and Quality Control
3.4.1 Laboratory QA/QC

Soil samples collected during the February 10, 2017 sampling event were submitted to AGAT
Laboratory (AGAT) in Calgary, Alberta for analysis. The analytical suite was selected based on
regulated compounds that are typically found on oil and gas sites.

AGAT is a Standards Council of Canada (SCC), ISO 9000 Series and ISO/IEC 17025 accredited
laboratory and Canadian Association of Environmental Analytical Laboratories (CAEAL) accredited
laboratory that uses ESRD recognized methods to conduct laboratory analyses. Method blanks,
control standards samples, Certified Reference Material (CRM) standards, method spikes, replicates,
duplicates, and instrument blanks are routinely analyzed as part of the QA/QC program at the
laboratory. AGAT has indicated that analytical data is only released if it passes the laboratory QA/QC
procedures. A summary of the QA/QC procedures adopted by AGAT during the analyses of samples
for petroleum hydrocarbon concentrations, salinity parameters, and metals concentrations is
included in Appendix D.

4 COMPARISON GUIDELINES

4.1 Comparison Guidelines

Selection of the appropriate set of guidelines is based on the texture of the dominant soil type along
with current and potential future land use as determined in the assessment. Where both fine and
coarse grain strata are present, grain size is determined by the stratum governing horizontal and
vertical migration to a receptor. Seven soil samples collected from depths ranging from 0.0 to 6.0
mbgl were analyzed for particle size (75 micron sieve). All seven samples were reported to be fine-
grained. As a result, the guidelines for fine-grained soils were applied.

As per the direction of Paramount, the guidelines for residential/parkland land use were applied to
the Site and laboratory values were compared to the following:

Soil regulated metals, benzene, toluene, ethylbenzene, and xylenes (BTEX), and PHC fractions
F1-F4 results were compared to the Canadian Council of Ministers of the Environment (CCME)
- Tier 1 Soil Remediation Guidelines (CCME, 2017).

Saturated paste boron and methanol results were compared to the AEP Alberta Tier 1 Soil and
Groundwater Remediation Guidelines (Tier 1 Guidelines; AEP, 2016a).
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Soil EC, Sodium Adsorption Ration (SAR) and pH values were compared to Environmental
Guidelines for Contaminated Site Remediation (EGCSR, 2003) Environment Division.
Government of the Northwest Territories (EGCSR, 2003).

4.2 Background Control Characterization and Salinity Guidelines

All control pH and EC results complied with the CCME and EGCSR Guidelines. Two of the seven
control samples reported SAR values ranging from 6.70 to 7.70 that did not meet the EGCSR
Guidelines. This is an indication that the soils in the area may have naturally elevated SAR values. All

of the other control samples met the applicable remediation guidelines for
SAR.

All seven of the control samples reported arsenic values ranging from 12.3 mg/kg to 16.1 mg/kg,
which exceed the applicable remediation guidelines indicating the soils in the area have naturally
elevated arsenic values. Three samples were analysed for zinc, and all met applicable guidelines.
(Tables 2 and 3).

5 RESULTS OF FIELD INVESTIGATION

5.1 Stratigraphy

Based on the boreholes advanced during the drilling program, soil conditions generally consisted of
clay over silty clay loam or hard clay to 6.0 mbgl.

5.2 Soil Results

Soil results for areas of concern are summarized in Sections 5.2.1 through 5.2.2. The laboratory
analyses for soil samples are presented in Tables 1 through 3 along with the applicable comparison
guidelines.

5.2.1 Well Centre

One borehole (17BH01) was advanced to assess the well centre area. Four soil samples (17BH01 0.8 —
1.0 mbgl, 17BHO01 2.2 — 2.5 mbgl, 17BHO5 2.2 — 2.5 mbgl, Dup B 0.8 — 1.0 mbgl) were analyzed for
petroleum hydrocarbon, metal, and/or detailed salinity parameters. Sample 17BH01 2.2 — 2.5 mbgl
exceeded applicable guidelines for zinc concentration with values of 475 mg/kg, and sample Dup B
0.8 — 1.0 mbgl reported a PHC F2 value of 321 mg/kg, which exceed applicable guidelines. Three soil
samples (17BHO1 0.8 — 1.0 mbgl, 17BH01 2.2 — 2.5 mbgl, Dup B 0.8 — 1.0 mbgl) exceeded the
applicable guidelines for arsenic concentrations but were comparable to background concentrations.
All of other samples met the applicable guidelines for hydrocarbon concentrations, metals, and
detailed salinity parameters.

Five boreholes (17BH02 through 17BH06) were advanced to delineate impacts at the former well
centre area. Four soil samples (17BH02 2.2 — 2.5 mbgl, 177BH03 2.2 — 2.5 mbgl, 17BH04 2.2 — 2.5 mbgl|,
17BHO5 2.2 — 2.5 mbgl) were analyzed for zinc, and one sample (17BH05 2.2-2.5 mbgl) for
hydrocarbon analysis. All of the samples met the CSR Standards for hydrocarbon concentrations and
metals parameters; the zinc exceedance was delineated both horizontally and vertically. At the time
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of the assessment, visual observations and field screening did not indicate the potential for
hydrocarbon impacts so delineation samples were not collected for PHC analysis. As such, the PHC F2
exceedance was not delineated.

5.2.2 Exploratory Boreholes

No visual indicators (i.e., subsided areas or atypical vegetation) were present during the Phase 2 ESA
to suggest the possible location of the DWDA. Therefore, 12 exploratory boreholes (17BHO7 through
17BH18) were advanced within a 30 m radius of the wellbore and six exploratory boreholes (17BH19
through 17BH24) were advanced in the corners of the lease in an effort to locate the potential
DWDA. Field observations did not identify any suspect material which would indicate a DWDA was
located on the lease.

Two soil samples (17BH09 1.7 — 1.9 mbgl and 17BH19 1.7 — 1.9 mbgl), which reported the highest
field screening values for EC and VOCs, were analyzed for hydrocarbon and detailed salinity
parameters. Sample 17BH19 (1.7-1.9) reported a SAR value of 5.39, which is comparable to control
SAR values. All other samples reported values that met applicable guidelines.

5.3 Quality Assurance/Quality Control

Quality assurance and quality control for analytical data was also assessed by comparing analytical
results from select samples to duplicate samples obtained from the same sample location. Primary
and duplicate samples were compared and the relative percent differences (RPD) were calculated.

RPD criteria has been applied to field duplicates in order to evaluate the precision of the results. If
both the original and duplicate sample concentrations are greater than or equal to five times the
laboratory detection limit for a given parameter, the RPD must be less than or equal to 40% (water)
and 60% (soils) (CCME, 2016). If the results lie outside of the range, they should be considered
estimates only. The results of North Shore’s QA/QC program are discussed in Section 5.3.1.

5.3.1 North Shore Environmental’s QA/QC Program

Two soil sampling QA/QC measurements were conducted by duplicating soil samples 17C01 2.8 — 3.0
mbgl and 17BHO01 0.8 — 1.0 mbgl. Laboratory comparisons reported good reproducibility for all
benzene, toluene, ethylbenzene and total xylene (BTEX), petroleum hydrocarbon (PHC) (F1 — F4),
particle size, metals, soluble ions, pH, EC and/or SAR values. The calculated RPD value for the fraction
2 hydrocarbons suggests that the sample shows poor reproducibility for the purposes of this
project. It should be noted that all other parameters with criteria (BTEX, PHC (F1 — F4), metals, pH, EC
and SAR) met the applicable criteria or were similar to natural background soil values. RPD value
calculations and results for the QA/QC measurements are included in Tables 4 through 6.
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6 SUMMARY AND CONCLUSIONS

North Shore completed a Phase 2 ESA on the Site on February 10, 2017. The assessment consisted of
an investigation of the well centre, and the potential on site drilling waste disposal area. A total of 26
boreholes were advanced, including two control locations.

Two soil samples within the well centre area did not meet the applicable remediation guidelines for
PHC F2 and zinc. The zinc exceedance was vertically and laterally delineated, however the PHC F2
exceedence was not delineated.

All of the remaining analyzed samples met the applicable remediation guidelines. Based on field
observations and laboratory analysis, further work is required in order for the wellsite to meet the
applicable remediation guidelines.
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7 DISCLOSURE

North Shore Environmental Consultants Inc. (North Shore) has prepared this report taking into
account government regulations available at the time of the assessment. North Shore has not made
an independent verification of historical or analytical results provided by third parties and therefore
makes no assurances regarding the accuracy of such information. It has assumed such information is
correct. Where indicated or implied the conclusions are based on visual observation and/or analytical
testing conducted at the time of the assessment. The conclusions do not apply to any areas of the site
not investigated.

This report is intended for the exclusive use of the company, organization, or individual to whom it is
addressed and may not be relied upon by any third party without the express written permission of
North Shore. The investigation and reporting has been conducted with a reasonable level of attention
and skill, in accordance with standards prevailing in the environmental consulting profession at the
time of report date in the location in which the report was prepared.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. North Shore accepts no responsibility for damages, if
any, suffered by any third party as a result of the use of this report or any decisions made or actions
based on this report.
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8 CLOSURE
North Shore appreciated the opportunity to work on this project. If we can provide clarification of any

part of this report, please contact the undersigned at (780) 467-3354.

This report was prepared by:

Derek Moore, B.Sc., P.Ag.
Environmental Consultant

Reviewed By:

Angela Bricker, B.Sc., P.Ag.
Environmental Consultant
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Table 1. Soil - BTEX, Petroleum Hydrocarbons (F1-F4) and Grain Size

Paramount Resources Ltd.

Phase 2 Environmental Site Assessment Report A-01

May 2017
BTEX and PHC (F1-F4)
Sample Depth Sample Date Chrom. . e
Sample ID (mbgl) (dd-mm-yy) Benzene | Toluene | Ethylbenzene | Total Xylenes | Fraction 1*| Fraction 2 | Fraction 3 | Fraction 4° returned to % Grain Size
baseline Moisture | 75 pum Sieve
CCME Surface Soil Guidelines® (mg/kg) 0.0068 0.08 0.018 24 170 150 1300 5600 NC NC NC
CCME Subsurface Soils Guidelines® (mg/kg) 0.0068 0.08 0.018 2.4 170 230 3500 10000 NC NC NC
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 Fine (21)
17C01 2.8-3.0 10-Feb-17 Fine (32)
Dup A 2.8-3.0 10-Feb-17 Fine (33)
17C01 4.7-4.9 10-Feb-17 Fine (2)
17C02 0.3-0.5 10-Feb-17 Fine (20)
17C02 1.7-1.9 10-Feb-17 Fine (19)
17C02 3.2-3.4 10-Feb-17 Fine (7)
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10 Yes 15
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24 Yes 19
17BHO1 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 93 278 <10 Yes 15
17BHO5 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 32 <10 Yes 16
EXPLORATORY BOREHOLES
17BH09 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 15
17BH19 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 14
Rev: 17.01.25
Notes:

Land Use: Residential/Parkland Grain Size: Fine

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines

2 _ Fraction 1 petroleum hydrocarbons (C6-C10) minus benzene, toluene, ethylbenzene and xylene concentrations

3 - Fraction 4 petroleum hydrocarbons (C34-C50 or >C34) as determined by high temperature gas chromatography

Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed

NC - No criteria established
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Depth (mbgl) vy) £ g |8 5|ed S+ = 5@ £ g sof 8 2 © o 2 X c g = £ < b £
E | £ 2|87 | s | 5 |2S| R |E|s |S|S||eg|s|z|2|F|&|"|5|5]|F
< = z 3 @ 5| & S |3 2 3 a = =] S
> ~— (%] - x E
w = [
o T
CCME Guidelines® (mg/kg) 20 12 500 0 0 4 nc 10 64 0.4 50 63 140 | 6.6 10 45 1 20 1 50 23 130 | 200
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 14.6 98
17C01 1.7-1.9 10-Feb-17 16.1 97
17C01 2.2-2.5 10-Feb-17 14.1 94
17C02 0.8-1.0 10-Feb-17 134
17C02 1.3-1.5 10-Feb-17 13.7
17C02 1.7-1.9 10-Feb-17 12.3
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.5 | 14.0 | 273 0.7 <0.5 <0.5 1193 | <03 ] 106 | 19.3 [ 11.9| <0.5 1.6 26.5| 0.6 | <0.5( <0.5] 0.6 1.0 | 34.2 96
Dup B 0.8-1.0 10-Feb-17 0.5 | 14.2 | 297 0.7 <0.5 <0.5]19.1 | <03 ] 10.2 | 18.7 | 12.4| <0.5 1.6 26.2 | 06 | <05 <0.5]<0.5| 1.0 |341 93
17BHO1 2.2-2.5 10-Feb-17 <0.5 | 13.7 | 439 0.7 <0.5 1.1 199 | <03 | 9.4 18.4 | 11.7 | <0.5 1.5 242 | 06 | <05 <05 <05 1.1 |33.2| 475
17BHO1 4.3-4.5 10-Feb-17 101
17BH02 2.2-2.5 10-Feb-17 87
17BHO3 2.2-2.5 10-Feb-17 87
17BHO04 2.2-2.5 10-Feb-17 90
17BHO5 2.2-2.5 10-Feb-17 98
Rev: 17.01.25
Notes:
Land Use: Residential/Parkland Grain Size: Fine

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed
NC - No criteria established
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Soluble lons
Sample Date | Lab pH Lab EC Saturation| Sodium | Calcium | Magnesium | Potassium | Chloride Sulphate L
samplelD | sample Depth MBEY | (ga.mm-yy) | (60850 [(asrm) | 5% | % | ) | (ca) | (me) (0 | (@ | (soa) |Cuideline
mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg
CCME Guidelines® <5 1
EGCSR Guidelines’ 6-8 <2 <5 2
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 7.04 0.28 0.40 45 5 17 3 <2 <2 19 1,2
17€01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 34 9 15 2 3 2 19 1,2
Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 40 8 16 2 3 20 1,2
17€01 4.7-4.9 10-Feb-17 7.79 0.76 7.70 62 79 9 2 9 12 148 1,2
17C02 0.3-0.5 10-Feb-17 7.35 0.42 1.47 42 16 14 4 <2 5 47 1,2
17C02 1.7-1.9 10-Feb-17 7.26 0.43 2.97 38 22 8 2 <2 3 40 1,2
17C€02 3.2-3.4 10-Feb-17 7.74 0.97 6.70 47 72 13 3 10 9 185 1,2
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 7.28 0.33 0.81 54 11 19 4 <2 4 42 1,2
Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 54 9 21 4 <2 8 38 1,2
17BHO1 2.2-2.5 10-Feb-17 7.31 0.57 2.12 46 26 17 4 2 42 41 1,2
EXPLORATORY BOREHOLES
17BH09 1.7-1.9 10-Feb-17 7.17 0.41 1.81 56 24 17 4 3 <2 67 1,2
17BH19 1.7-1.9 10-Feb-17 7.38 0.75 5.39 52 62 14 3 3 <2 150 1,2
Rev: 17.01.25

Notes:
Land Use: Residential/Parkland  Grain Size: Fine
1 - Canadian Council of Ministers of the Environment (CCME). 2017.
Tier 1 Soil Remediation Guidelines
2 - Environmental Guidelines for Contaminated Site Remediation (EGCSR). 2003
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed
NA - Not Applicable
NS - Not Specified
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Grain Size
Sample Date
Sample ID Benzene Toluene Ethylbenzene Xylenes Fraction 1 Fraction 2 Fraction 3 Fraction 4 75 pm
(dd-mm-yy) mg/ kg mg/kg mg/kg m§/kg mg/kg m§/kg mg/kg mg/kg Sieve
17C01 2.8-3.0 10-Feb-17 32
Dup A 2.8-3.0 10-Feb-17 33
Detection Limit - - - 1
Difference - --- --- --- - --- - - -1
Relative Percent Difference --- --- --- -3.08
Duplicate Sample Results - - - - - - - - Good |
Grain Size
Sample Date
Sample ID Benzene Toluene Ethylbenzene Xylenes F1 (C6-C10) F2 (C10-C16) Fraction 3 Fraction 4 75 pm
(dd-mm-yy) mg/kg m§/kg m§/kg m§/kg mg/kg m§/kg mg/kg mg/kg Sieve
17BH01 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24
Detection Limit 0.005 0.05 0.01 0.05 10 10 10 10 -
Difference #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! -272 -689 #VALUE! -
Relative Percent Difference #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! -147.03 -139.90 #VALUE! -
Duplicate Sample Results - - NA Poor - -—-
Rev: 17.01.25

Notes:

Good - Evaluation indicates acceptable reproducibility
Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
-- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply
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(dd-mm-yy) | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
17BH01 0.8-1.0 10-Feb-17 <0.5 14.0 273 0.7 <0.5 <0.5 19.3 <0.3 10.6 19.3 11.9 <0.5 1.6 26.5 0.6 <0.5 <0.5 0.6 1.0 34.2 96
Dup B 0.8-1.0 10-Feb-17 0.5 14.2 297 0.7 <0.5 <0.5 19.1 <0.3 10.2 18.7 12.4 <0.5 1.6 26.2 0.6 <0.5 <0.5 <0.5 1.0 34.1 93
Detection Limit| 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1
Difference| #VALUE!| 0.2 24 0 |#VALUE!|#VALUE!| -0.2 [#VALUE!| -0.4 0.6 0.5 |#VALUE! 0 0.3 0 | #VALUE!| #VALUE!| #VALUE! 0 0.1 3
Relative Percent Difference| #VALUE![  1.42 8.42 0.00 [#VALUE![#VALUE!] -1.04 [#vALUE!] -3.85 | -3.16 412 [#vALUE!] 0.00 -1.14 0.00 |#VALUE!| #VALUE!] #VALUE!| 0.00 -0.29 3.17
Duplicate Sample Results Good Good --- Good Good Good Good Good Good Good Good Good Good
Rev: 17.01.25

Notes:
Good - Evaluation indicates acceptable reproducibility

Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
--- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply
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Sample Date Lab EC Soluble lons
Sample ID Lab pH (dS/m) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) | Potassium (K) Chloride (CI) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
17C01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 9 15 2 3 2 19
Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 8 16 2 3 2 20
Detection Limit --- 0.05 --- 2 1 1 2 2 2
Difference -0.03 0.06 0.13 1 -1 0 0 0 -1
Relative Percent Difference -0.42 17.14 14.36 11.76 -6.45 0.00 0.00 0.00 -5.13
Duplicate Sample Results Good Good Good Good Good Good Good Good Good
Sample Date Lab EC Soluble lons - -
Sample ID Lab pH (dS/m) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) [ Potassium (K) Chloride (Cl) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
17BH01 0.8-1.0 10-Feb-17 7.28 0.33 0.81 11 19 4 <2 4 42
Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 9 21 4 <2 8 38
Detection Limit -—- 0.01 - 2 1 1 2 2 2
Difference 0 0 0.2 2 2 0 HVALUE! ) 2
Relative Percent Difference 0.27 2.99 28.17 20.00 10.00 0.00 #VALUE! -66.67 10.00
Duplicate Sample Results Good Good Good Good Good Good -—- NA Good
Rev: 17.01.25

Notes:
Good
Poor
Blank

NA

- Evaluation indicates acceptable reproducibility

- Evaluation indicates poor reproducibility

- Not analyzed
- Not applicable

- Concentration is <5x detection limit therefore RPD does not apply
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Paramount Resources Ltd. Phase 2 Environmental Site Assessment
Para et al Fort Liard A-01 Date of Photographs: February 10, 2017
@

10.02.2017

Photograph 1: View of wellhead.

Photograph 2: Looking north from well centre.
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Paramount Resources Ltd. Phase 2 Environmental Site Assessment
Para et al Fort Liard A-01 Date of Photographs: February 10, 2017

Photograph 3: Looking east from well centre.

Photograph 4: Looking south from well centre.

NORTH SHORE

Environmental Consultants




Paramount Resources Ltd. Phase 2 Environmental Site Assessment
Para et al Fort Liard A-01 Date of Photographs: February 10, 2017

Photograph 5: Looking west from well centre.

Photograph 6: Minor staining at well centre.
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Para et al Fort Liard A-01 Wellsite May 2017
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NORTH SHORE

Environmental Consultants

Borehole Log: 17C01

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Symbol

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 99

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o

KK
KK
KK

Organic, black (10YR 2/1),

LSS S S S ST s

undisturbed

Hard clay, dark brown (10YR
3/3), massive, 2-5% fine gravel
<8mm, undisturbed, mottling and
gleying

Ik /1 Sandy clay loam, dark gray

(10YR 4/1), single-grained, 2-5%
fine gravel <8mm, saturated soil
from 2.5-4.2m

U/ DupA@ 2.8-3.0m

Y/ s

Hard clay, gray (10YR 6/1),
massive, 2-5% fine gravel
<8mm, iron and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

4.70-4.90

5.80 - 6.00

-
@

78 B

10 B

1 B

12 B

M, PS, SAL

PS, SAL

PS, SAL

T Drill
Cuttings

End of Borehole at 6.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651622 E: 485856

From Benchmark: 68m North, 2m East

Benchmark: Well Centre

Sheet: 1 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17C02

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #

Sample Type

Lab analysis

VOC Concentration (ppm) -

" 50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Silty clay loam, light brown
(10YR 6/3), massive, moist,
friable, 2-5% fine gravel <8mm

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm,
undisturbed, iron and sand
inclusions

S

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm, undisturbed,
iron and sand inclusions

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% fine gravel <8mm

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

-
w

15

16

17

18

19

20

21

@

PS, SAL

M, PS, SAL

PS, SAL

3o Drill
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651513 E; 485874

From Benchmark: 50m South, 69m West

Benchmark: Well Centre

Sheet: 2 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH01

Client: Paramount Resources Ltd.
Project: Phase 2 Environmental Site Assessment
Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

LEL (%
®10 20 30 40 50( 0)60 70 80 90° Borehole
—_— Completion
A EC Value (dS/m) a Details
1.2 3 4 5 6 7 8 9

Lab analysis

o

Clay, light brown (10YR 6/3),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, iron and sand
inclusions

Dup B @ 0.8-1.0m

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, undisturbed,
sand inclusions

777 \\\\\\\\JET

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% coarse gravel 8-64mm,
undisturbed, sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

N
N
@

2425 B+J

26 B

27 B

28 B+J

29 B

30 B

31 B

HC, M, SAL |ma i3S

HC, M, SAL & a : § 05
: : ™ il
©©d  Cuttings

End of Borehole at 4.50 m.

Legend
B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651571 E; 485882

From Benchmark: 3m North

Benchmark: Well Centre Sheet: 3 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH02

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -

" 50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

w
N
@

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50 33 B
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00| 34 B+J

1.30-1.50[ 35 B

1.70-1.90| 36 B

220-250| 37 B+J

2.80-3.00] 38 B

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651575 E: 485879

From Benchmark: 7m North

Benchmark: Well Centre

Sheet: 4 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH03

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

w
©
@

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50( 40 B
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00[ 41 B+J

1.30-1.50| 42 B

1.70-1.90| 43 B

220-250| 44 B+J

2.80-3.00] 45 B

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651571 E; 485889

From Benchmark: 5m East

Benchmark: Well Centre

Sheet: 5 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH04

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00 46 B+J

1.30-1.50

1.70-1.90

220-250| 47 B+J

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651562 E: 485885

From Benchmark: 5m South

Benchmark: Well Centre

Sheet: 6 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH05

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Description

Depth (mbgl)

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

LEL (%)

®10 20 30 40 50 60 70 80 90° Borehole

Completion
A EC Value (dS/m) a Details
1.2 3 45 6 7 8 9

o

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

Sandy clay loam, greenish gray
(10G 5/1), massive, wet, slightly
sticky, 1-2% fine gravel <8mm,
saturated soil

Silty clay loam, gray (10YR 6/1),
massive, moist, friable, 2-5%
fine gravel <8mm

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

3.80-4.00

4.30 - 4.50

48

49

50

B+J

B+J

B+J

HC,M

3o Drill
©©d  Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar Drilling Contractor: Diverse Drilling

HC - Hydrocarbons
SAL - Salts
PS - Particle Size

M - Metals Drill Date: 2/10/2017 (mm/dd/yy)

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen
MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651571 E; 485874

From Benchmark: 5m West

Benchmark: Well Centre Sheet: 7 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH06

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -

" 50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00

1.30-1.50

1.70-1.90

220-2.50( 51 B+J

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651562 E: 485870

From Benchmark: 10m West

Benchmark: Well Centre

Sheet: 8 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH07

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

VOC Concentration (ppm) -

" 50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

NAANNNNNNNNNEE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

Sandy clay loam, light brown
(10YR 6/3), single-grained, wet,
non-sticky, saturated soil from
1.6-2.4m

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.5

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651571 E; 485867

From Benchmark: 10m Northwest

Benchmark: Well Centre

Sheet: 9 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH08

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
1.2 3 4 56 7 8 9

Borehole
Completion
Details

o
=}

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

/S SSSSSSSS/ANNNNNNNNNY, o

2.5

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm, undisturbed,
iron and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651553 E; 485876

From Benchmark: 10m Southwest

Benchmark: Well Centre

Sheet: 10 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH09

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE SAMPLE

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -

" 50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00

1.30-1.50

1.70-1.90| 52 B+J

2.0

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% fine gravel <8mm,
undisturbed, iron inclusions

2.20-2.50

2.80-3.00

HC, SAL

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651563 E: 485897

From Benchmark: 10m Southeast

Benchmark: Well Centre

Sheet: 11 of 26




Borehole Log: 17BH10

Environmental Consultants

Client: Paramount Resources Ltd.
NORTH SHO RE Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE SAMPLE =

Depth (mbgl)

50

VOC Concentration (ppm) -
100 150 200 250 300 350

10

LEL (%) R
20 QO {0 50 QO ZO QO QO

Description

A

!

Depth (m)
Sample #
Sample Type
Lab analysis

EC Value (dS/m) a
2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

ANNN\EE

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

0.30-0.50 A

KKKK]
kKKK
KK KKK

0.80-1.00
Organic, black (10YR 2/1) :

2.5

LSS LSS LSS LSS ST S

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

1.30-1.50 A

*VOC field screening values not
obtained at all sampling depths 1.70-1.90 A
due to delineation sampling

*Exploratory borehole; no
samples obtained

2.20-2.50 &

2.80-3.00 A

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651582 E: 485889

From Benchmark: 10m Northeast

Benchmark: Well Centre

Sheet: 12 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH11

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

AAMIIIIIIIIIIIITIITIITIIIaDNy e

2.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

/ Silty clay loam, light gray (10YR
b 7/1), massive, moist, friable,
2-5% fine gravel <8mm,
undisturbed, silt inclusions

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651561 E: 485905

From Benchmark: 15m Southeast

Benchmark: Well Centre

Sheet: 13 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH12

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

AN NN

3.0

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651578 E: 485904

From Benchmark: 15m East

Benchmark: Well Centre

Sheet: 14 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH13

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

I5‘0

VOC Concentration (ppm) -
100 150 200 250 300 350

10

LEL (%) R
29 39 49 59 QO ZO 8p QO

A

!

EC Value (dS/m) a
2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

ANNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

KKKK]
kKKK
KK KKK

Organic, black (10YR 2/1)

I,

2.5

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651588 E: 485891

From Benchmark: 15m Northeast

Benchmark: Well Centre

Sheet: 15 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH14

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

ANNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

KKKK]
kKKK
KK KKK

Organic, black (10YR 2/1)

2.5

LSS LSS LSS LSS ST S

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651585 E; 485876

From Benchmark: 15m North

Benchmark: Well Centre

Sheet: 16 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH15

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand and silt
inclusions

0.30-0.50

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained 0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651572 E; 485861

From Benchmark: 15m Northwest

Benchmark: Well Centre

Sheet: 17 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH16

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

AARRRRRARR R RN

2.0

2.5

A A V. A U V. V. . V. . . V. . N

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651559 E; 485865

From Benchmark: 15m West

Benchmark: Well Centre

Sheet: 18 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH17

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

AARRRRRARR R RN

2.0

2.5

A A V. A U V. V. . V. . . V. . N

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen
MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651546 E: 485876

From Benchmark: 15m Southwest

Benchmark: Well Centre

Sheet: 19 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH18

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

AARRRRRARR R RN

2.0

2.5

A A V. A U V. V. . V. . . V. . N

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651552 E; 485892

From Benchmark: 15m South

Benchmark: Well Centre

Sheet: 20 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 177BH19

Client: Paramount Resources Ltd.
Project: Phase 2 Environmental Site Assessment
Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)
Sample #

Sample Type

50 100 150 200 250 300 350

LEL (%
10 20 30 40 5 o 70 s %0° Borehole
— Completion

A EC Value (dS/m) a Details
1 2 3 4 5 6 7 8 9

Lab analysis

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, dark brown (10YR 3/3), 0.00-0.20
massive, moist, very firm,

*VOC field screening values not  (0.30 - 0.50
obtained at all sampling depths
due to delineation sampling

0.80-1.00

1.30-1.50

1.70-1.90| 53

2.20-2.50

2.80-3.00

B+J

e~ Drill
o©d  Cuttings

HC,SAL |m : : s

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651518 E: 485932
From Benchmark: 57m East, 56m South

Benchmark: Well Centre Sheet: 21 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH20

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, dark brown (10YR 3/3), 0.00-0.20
massive, moist, very firm,

*VOC field screening values not  (0.30 - 0.50
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Soreen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651530 E; 485921

From Benchmark: 50m East, 45m South

Benchmark: Well Centre

Sheet: 22 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH21

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)
Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p 9@

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

2.5

\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Clay, dark brown (10YR 3/3),
massive, moist, very firm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651548 E: 485920

From Benchmark: 50m East, 30m South

Benchmark: Well Centre

Sheet: 23 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH22

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

ANNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

KKKK]
kKKK
KK KKK

Organic, black (10YR 2/1)

I,

2.5

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651617 E; 485901

From Benchmark: 60m North, 55m East

Benchmark: Well Centre

Sheet: 24 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH23

Client: Paramount Resources Ltd.
Project: Phase 2 Environmental Site Assessment
Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

LEL (%
®10 20 30 40 50( 0)60 70 80 90° Borehole
—_— Completion
A EC Value (dS/m) a Details
1.2 3 4 5 6 7 8 9

Lab analysis

o
=}

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

15

2.0

2.5

AN

Clay, light gray (10YR 7/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, iron
and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
o©d  Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651610 E; 485841

From Benchmark: 60m North, 55m West

Benchmark: Well Centre Sheet: 25 of 26




NORTH SHORE

Environmental Consultants

Borehole Log: 17BH24

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO ZO 8p QO

a EC Value (dS/m) a
t.2 3 4 5 6 7 8 9

Borehole
Completion
Details

o
=}

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

15

2.0

2.5

AN

Clay, light gray (10YR 7/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, iron
and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50

2.80-3.00

e~ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

=N

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651592 E: 485841

From Benchmark: 50m North, 55m West

Benchmark: Well Centre

Sheet: 26 of 26




Paramount Resources Ltd Phase 2 Environmental Site Assessment
Para et al Fort Liard A-01 Wellsite May 2017

APPENDIX D

Laboratory Certificates of Analyses

NORTH SHORE

Environmental Consultants




6310 ROPER ROAD

EDMONTON, ALBERTA

@ @ @ﬁ L b . CANADA T6B 3P9
TEL (780)395-2525

aboratories FAX (780)462-2490

http://www.agatlabs.com

CLIENT NAME: PARAMOUNT RESOURCES LTD
4700, 888 3rd ST SW
CALGARY, AB T2P5C5
(403) 290-3600

ATTENTION TO: Larry Yoon
PROJECT: A-01
AGAT WORK ORDER: 17F187370
SOIL ANALYSIS REVIEWED BY: Melinda Guay, Technical Reviewer
TRACE ORGANICS REVIEWED BY: Ngoc (Ruby) Vu, Lab Technician
DATE REPORTED: Mar 02, 2017
PAGES (INCLUDING COVER): 19
VERSION*: 3

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

*NOTES

VERSION 3:Added total arsenic to samples: 366, 367, 368, 355, 357, 358 and total zinc to samples: 355, 357 and 358. Samples: 375, 378 and 396 were
re-prepped and re-ran for arsenic and confirmed original values reported no data has been changed. Sample: 378 was re-prepped and re-ran for zinc
and confirmed original value reported no data has been changed. Sample: 396 was re-prepped and re-ran for F2-F4 paramaters and confirmed original
values reported. No data has been changed - March 2nd 2017 CS.

Version 2 supersedes version 1 issued on March 2nd 2017. Added total zinc to samples: 381, 383, 385, 387 and 390 - March 31st 2017 CS.

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

A GAT Laboratories (V3) Page 1 of 19
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



6310 ROPER ROAD

Certificate of Analysis EDMONTON, ALBERTA
ﬁ |: CANADA T6B 3P9
@ @ @ L.aboratories AGAT WORK ORDER: 17F187370 TEL (780)395-2525

PROJECT: A-01 FAX (780)462-2490

http://www.agatlabs.com

CLIENT NAME: PARAMOUNT RESOURCES LTD ATTENTION TO: Larry Yoon
SAMPLING SITE: SAMPLED BY:
CCME / Tier 1 Metals + Hg + Boron (Sat Paste) + Cr6 (soil)
DATE RECEIVED: 2017-02-15 DATE REPORTED: 2017-03-02
SAMPLE DESCRIPTION: 17BHO01 0.8-1.0 17BH012.2-2.5 Dup B 0.8-1.0
SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED: 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S RDL 8191375 8191378 8191396

Antimony mag/kg 20 0.5 <0.5 <0.5 0.5
Arsenic mg/kg 17 0.5 14.0 13.7 14.2
Barium mag/kg 750 0.5 273 439 297
Beryllium mg/kg 5 0.5 0.7 0.7 0.7
Boron (Saturated Paste) mg/L 3.3 0.5 <0.5 <0.5 <0.5
Cadmium mg/kg 1.4 0.5 <0.5 1.1 <0.5
Chromium mag/kg 64 0.5 19.3 19.9 19.1
Chromium, Hexavalent mg/kg 0.4 0.3 <0.3 <0.3 <0.3
Cobalt mg/kg 20 0.5 10.6 9.4 10.2
Copper mg/kg 63 0.5 19.3 18.4 18.7
Lead mg/kg 70 0.5 11.9 11.7 12.4
Mercury mg/kg 6.6 0.5 <0.5 <0.5 <0.5
Molybdenum mg/kg 4 0.5 1.6 15 1.6
Nickel mg/kg 45 0.5 26.5 24.2 26.2
Selenium mg/kg 1 0.5 0.6 0.6 0.6
Silver mg/kg 20 0.5 <0.5 <0.5 <0.5
Thallium mg/kg 1 0.5 <0.5 <0.5 <0.5
Tin mg/kg 5 0.5 0.6 <0.5 <0.5
Uranium mg/kg 23 0.5 1.0 11 1.0
Vanadium mg/kg 130 0.5 34.2 33.2 34.1
zZinc mg/kg 200 1 96 475 93
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Alberta Tier 1 - Soil - Agricultural - Fine

8191375-8191396 Results are based on the dry weight of the sample.

/‘/’OL;_A%\
Certified By:

E'GE T CERTIFICATE OF ANALYSIS (V3) Page 2 of 19
Results relate only to the items tested and to all the items tested




Certificate of Analysis
@ @ @ i | [.aboratories AGAT WORK ORDER: 17F187370
PROJECT: A-01
CLIENT NAME: PARAMOUNT RESOURCES LTD ATTENTION TO: Larry

SAMPLING SITE: SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

Yoon

CCME/ Tier 1 Metals

DATE RECEIVED: 2017-02-15

DATE REPORTED: 2017-03-02

SAMPLE DESCRIPTION: 17BHO01 4.3-4.5 17BH02 2.2-2.5 17BHO032.2-25 17BH042.2-25 17BH052.2-2.5

SAMPLE TYPE: Soil Soil Soil Soil Soil
DATE SAMPLED:  2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S RDL 8191381 8191383 8191385 8191387 8191390
Zinc mg/kg 200 1 101 87 87 90 98
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to Alberta Tier 1 - Soil - Agricultural - Fine

8191381-8191390 Results are based on the dry weight of the sample.

Certified By:

/V’(/L;_ W

E'GE T CERTIFICATE OF ANALYSIS (V3)
Results relate only to the items tested and to all the items tested

Page 3 of 19



e : 6310 ROPER ROAD
Certificate of Analysis EDMONTON, ALBERTA

ﬁ |: CANADA T6B 3P9

@ @ @ L.aboratories AGAT WORK ORDER: 17F187370 TEL (780)395-2525

. FAX (780)462-2490
PROJECT: A-01 http://www.agatlabs.com
CLIENT NAME: PARAMOUNT RESOURCES LTD ATTENTION TO: Larry Yoon
SAMPLING SITE: SAMPLED BY:
CCME/ Tier 1 Metals - Arsenic
DATE RECEIVED: 2017-02-15 DATE REPORTED: 2017-03-02
SAMPLE DESCRIPTION: 17C020.8-1.0 17C02 1.3-1.5 17C02 1.7-1.9
SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED: 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S RDL 8191366 8191367 8191368
Arsenic mag/kg 0.5 13.4 13.7 12.3
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8191366-8191368 Results are based on the dry weight of the sample.

/‘/’OL;_A%\
Certified By:

E'GE T CERTIFICATE OF ANALYSIS (V3) Page 4 of 19
Results relate only to the items tested and to all the items tested




@ @ @ 'F Laboratories

Certificate of Analysis

AGAT WORK ORDER: 17F187370
PROJECT: A-01

CLIENT NAME: PARAMOUNT RESOURCES LTD
SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA

CANADA T6B 3P9
TEL (780)395-2525
FAX (780)462-2490

http://www.agatlabs.com

ATTENTION TO: Larry Yoon
SAMPLED BY:

CCME/ Tier 1 Metals - Arsenic and Zinc

DATE RECEIVED: 2017-02-15

DATE REPORTED: 2017-03-02

SAMPLE DESCRIPTION:

17C010.8-1.0 17C011.7-1.9 17C012.2-2.5

SAMPLE TYPE: Soil Soil Soil
DATE SAMPLED:  2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S 8191355 8191357 8191358
Arsenic mg/kg 14.6 16.1 141
zZinc mag/kg 98 97 94
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8191355-8191358 Results are based on the dry weight of the sample.

/V’(/L;_ W

Certified By:

E'GE T CERTIFICATE OF ANALYSIS (V3)

Results relate only to the items tested and to all the items tested

Page 5 of 19



@ @ @ ﬁ Laboratories

Certificate of Analysis
AGAT WORK ORDER: 17F187370

CLIENT NAME: PARAMOUNT RESOURCES LTD
SAMPLING SITE:

PROJECT: A-01

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

ATTENTION TO: Larry Yoon

SAMPLED BY:

Particle Size by Sieve

DATE RECEIVED: 2017-02-15

DATE REPORTED: 2017-03-02

SAMPLE DESCRIPTION:

17C010.8-1.0 17C012.8-3.0 17C014.7-49 17C020.3-0.5 17C021.7-1.9

17C02 3.2-3.4 Dup A 2.8-3.0

SAMPLE TYPE: Soil Soil Soil Soil Soil Soil Soil
DATE SAMPLED:  2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S 8191355 8191359 8191362 8191365 8191368 8191371 8191395
Sieve Analysis - 75 microns % 21 32 2 20 19 7 33
Sieve Texture Fine Fine Fine Fine Fine Fine Fine

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8191355-8191395 Value reported is amount of sample retained on a 75 micron sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.

Certified By:

/V’(/L;_ W

E'GE T CERTIFICATE OF ANALYSIS (V3)

Results relate only to the items tested and to all the items tested

Page 6 of 19




@ @ @ ﬁ Laboratories

CLIENT NAME: PARAMOUNT RESOURCES LTD

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 17F187370
PROJECT: A-01

ATTENTION TO: Larry Yoon
SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

DATE RECEIVED: 2017-02-15

DATE REPORTED: 2017-03-02

SAMPLE DESCRIPTION: 17C010.8-1.0 17C01 2.8-3.0 17C01 4.7-4.9 17C02 0.3-0.5 17C021.7-1.9 17C02 3.2-3.4 17BH010.8-1.0 17BHO01 2.2-2.5
SAMPLE TYPE: Soil Soil Soil Soil Soil Soil Soil Soil
DATE SAMPLED: 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S RDL 8191355 8191359 8191362 8191365 8191368 8191371 8191375 8191378
pH (CaCl2 Extraction) pH Units N/A 7.04 7.07 7.79 7.35 7.26 7.74 7.28 7.31
Electrical Conductivity (Sat. Paste) dS/m 0.05 0.28 0.38 0.76 0.42 0.43 0.97 0.33 0.57
Sodium Adsorption Ratio N/A 0.40 0.97 7.70 1.47 2.97 6.70 0.81 2.12
Saturation Percentage % 1 45 34 62 42 38 47 54 46
Chloride, Soluble mg/L 5 <5 7 19 13 9 20 8 91
Calcium, Soluble mg/L 1 38 44 14 34 20 28 35 38
Potassium, Soluble mg/L 2 3 10 15 <2 4 22 2 5
Magnesium, Soluble mg/L 1 6 6 4 10 6 7 7 9
Sodium, Soluble mg/L 2 10 26 127 38 59 153 20 56
Sulfate, Soluble mg/L 2 43 56 238 113 106 394 77 89
Theoretical Gypsum Requirement tonnes/ha N/A 0 0 0.0225 0 0 0 0 0
Calcium, Soluble (meg/L) meq/L 0.05 1.90 2.20 0.70 1.70 1.00 1.40 1.75 1.90
Calcium, Soluble (mg/kg) mg/kg 1 17 15 9 14 8 13 19 17
Chloride, Soluble (meg/L) meq/L 0.06 <0.06 0.20 0.54 0.37 0.25 0.56 0.23 2.57
Chloride, Soluble (mg/kg) mg/kg 2 <2 2 12 5) 3 9 4 42
Magnesium, Soluble (meg/L) meq/L 0.08 0.49 0.49 0.33 0.82 0.49 0.58 0.58 0.74
Magnesium, Soluble (mg/kg) mg/kg 1 3 2 2 4 2 3 4 4
Potassium, Soluble (meg/L) meq/L 0.05 0.08 0.26 0.38 <0.05 0.10 0.56 0.05 0.13
Potassium, Soluble (mg/kg) mg/kg 2 <2 3 9 <2 <2 10 <2 2
Sodium, Soluble (meg/L) meq/L 0.09 0.43 1.13 5.52 1.65 2.57 6.66 0.87 2.44
Sodium, Soluble (mg/kg) mg/kg 2 5 9 79 16 22 72 11 26
Sulfur (as Sulfate), Soluble (meq/L) meq/L 0.04 0.90 1.17 4.96 2.35 2.21 8.20 1.60 1.85
Sulfur (as Sulfate), Soluble (mg/kg) mg/kg 2 19 19 148 47 40 185 42 41
/\/’(/ [_\;_, :-)L_Dérf\
Certified By:
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CLIENT NAME: PARAMOUNT RESOURCES LTD

SAMPLING SITE:

Certificate of Analysis
AGAT WORK ORDER: 17F187370

PROJECT: A-01

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

ATTENTION TO: Larry Yoon
SAMPLED BY:

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

DATE RECEIVED: 2017-02-15

DATE REPORTED: 2017-03-02

SAMPLE DESCRIPTION: 17BH09 1.7-1.9 17BH191.7-1.9 Dup A 2.8-3.0 Dup B 0.8-1.0
SAMPLE TYPE: Soil Soil Soil Soil
DATE SAMPLED: 2017-02-10 2017-02-10 2017-02-10 2017-02-10
Parameter Unit RDL 8191393 8191394 8191395 8191396

pH (CaCl2 Extraction) pH Units N/A 7.17 7.38 7.10 7.30
Electrical Conductivity (Sat. Paste) dS/m 0.05 0.41 0.75 0.32 0.34
Sodium Adsorption Ratio N/A 1.81 5.39 0.84 0.61
Saturation Percentage % 1 56 52 40 54
Chloride, Soluble mg/L 5 <5 <5 5 15
Calcium, Soluble mg/L 1 31 27 39 39
Potassium, Soluble mg/L 2 5 5 8 <2
Magnesium, Soluble mg/L 1 7 6 5) 8
Sodium, Soluble mg/L 2 43 119 21 16
Sulfate, Soluble mg/L 2 119 289 50 70
Theoretical Gypsum Requirement tonnes/ha N/A 0 0 0 0
Calcium, Soluble (meg/L) meq/L 0.05 1.55 1.35 1.95 1.95
Calcium, Soluble (mg/kg) mg/kg 1 17 14 16 21
Chloride, Soluble (meg/L) meq/L 0.06 <0.06 <0.06 0.14 0.42
Chloride, Soluble (mg/kg) mg/kg 2 <2 <2 2 8
Magnesium, Soluble (meq/L) meq/L 0.08 0.58 0.49 0.41 0.66
Magnesium, Soluble (mg/kg) mg/kg 1 4 3 2 4
Potassium, Soluble (meg/L) meq/L 0.05 0.13 0.13 0.20 <0.05
Potassium, Soluble (mg/kg) mg/kg 2 3 3 3 <2
Sodium, Soluble (meg/L) meq/L 0.09 1.87 5.18 0.91 0.70
Sodium, Soluble (mg/kg) mg/kg 2 24 62 8 9
Sulfur (as Sulfate), Soluble (meq/L) meq/L 0.04 2.48 6.02 1.04 1.46
Sulfur (as Sulfate), Soluble (mg/kg) mg/kg 2 67 150 20 38

Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8191355-8191396 If sodium results in mg/L are less than detection, SAR is non-calculable and is reported as 0.

Sodium Adsorption Ratio is a calculated parameter. The calculated value is the ratio of the sodium concentration in mmol/L over the square rooted sum of the calcium and magnesium concentrations in
mmol/L.

Theoretical Gypsum Requirement is a calculated parameter. The calculation is from “A Comparison of Methods for Gypsum Requirement of Brine-Contaminated Soils”, Canadian Journal of Soil Science,

1998.
/‘/’OL;_ e Dér/\
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Certificate of Analysis
@ @ @ i | [.aboratories AGAT WORK ORDER: 17F187370
PROJECT: A-01
CLIENT NAME: PARAMOUNT RESOURCES LTD ATTENTION TO: Larry Yoon

SAMPLING SITE: SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)

DATE RECEIVED: 2017-02-15 DATE REPORTED: 2017-03-02
SAMPLE DESCRIPTION: 17BHO01 0.8-1.0 17BH012.2-2.5 17BH052.2-25 17BH091.7-1.9 17BH191.7-1.9 Dup B 0.8-1.0
SAMPLE TYPE: Soil Soil Soil Soil Soil Soil
DATE SAMPLED: 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10 2017-02-10
Parameter Unit G/S RDL 8191375 8191378 8191390 8191393 8191394 8191396
Benzene mg/kg 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Toluene mag/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ethylbenzene mg/kg 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Xylenes mag/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
C6 - C10 (F1) mg/kg 10 <10 <10 <10 <10 <10 <10
C6 - C10 (F1 minus BTEX) mag/kg 10 <10 <10 <10 <10 <10 <10
C10 - C16 (F2) mg/kg 10 49 93 <10 <10 <10 321
C16 - C34 (F3) mg/kg 10 148 278 32 <10 <10 837
C34 - C50 (F4) mg/kg 10 <10 <10 <10 <10 <10 24
Gravimetric Heavy Hydrocarbons mg/kg 1000 NA NA NA NA NA NA
Moisture Content % 1 15 15 16 15 14 19
Surrogate Unit Acceptable Limits
Toluene-d8 (BTEX) % 50-150 101 83 100 102 7 102
Ethylbenzene-d10 (BTEX) % 50-150 64 69 74 78 78 84
o-Terphenyl (F2-F4) % 50-150 95 98 97 98 98 103
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard

8191375-8191396 Results are based on the dry weight of the sample.
The C6-C10 (F1) fraction is calculated using toluene response factor.
The C10 - C16 (F2), C16 - C34 (F3), and C34 - C50 (F4) fractions are calculated using the average response factor for n-C10, n-C16, and n-C34.

Gravimetric Heavy Hydrocarbons (F4g) are not included in and cannot be added to the Total C6-C50 and are only determined if the chromatogram of the C34 - C50 hydrocarbons indicates that

hydrocarbons >C50 are present.

Total C6 - C50 results are corrected for BTEX and PAH contributions (if requested).

Quality control data is available upon request.

Assistance in the interpretation of data is available upon request.

This method complies with the Reference Method for the CWS PHC and is validated for use in the laboratory.
nC6 and nC10 response factors are within 30% of Toluene response factor.

nC10, nC16 and nC34 response factors are within 10% of their average.

C50 response factor is within 70% of nC10 + nC16 + nC34 average.

Linearity is within 15%.

The chromatogram returned to baseline by the retention time of nC50.

Extraction and holding times were met for this sample.

C6 —C10 (F1 minus BTEX) is a calculated parameter. The calculated value is F1 minus BTEX.
Xylenes is a calculated parameter. The calculated value is the sum of m&p-Xylenes + o-Xylene.

Certified By:
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6310 ROPER ROAD

EDMONTON, ALBERTA
@ @ @ ﬁ b CANADA T6B 3P9
. TEL (780)395-2525

La oratories FAX (780)462-2490

http://www.agatlabs.com

Quality Assurance

CLIENT NAME: PARAMOUNT RESOURCES LTD AGAT WORK ORDER: 17F187370
PROJECT: A-01 ATTENTION TO: Larry Yoon
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: Mar 02, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits

Lower [ Upper Lower [ Upper Lower [ Upper
Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)
pH (CaCl2 Extraction) 47 8191359  7.07 7.07 0.0% N/A 99% 90% 110%
Electrical Conductivity (Sat. Paste) 47 8191359  0.38 0.36 5.4% <0.05 90% 90% 110%
Saturation Percentage 47 8191359 34 38 11.1% <1 88% 80% 120%
Chloride, Soluble 1806 8191359 7 6 NA <5 106% 80% 120% 101% 80% 120%
Calcium, Soluble 47 8191359 44 42 4.7% <1 88% 80% 120% 100% 80% 120%
Potassium, Soluble 47 8191359 10 9 NA <2 90% 80% 120% 95%  80% 120%
Magnesium, Soluble 47 8191359 6 5 18.2% <1 80% 80% 120% 89%  80% 120%
Sodium, Soluble 47 8191359 26 25 3.9% <2 88% 80% 120% 90%  80% 120%
Sulfate, Soluble 47 8191359 56 51 9.3% <2 101% 80% 120% 105% 80% 120%
Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
Particle Size by Sieve
Sieve Analysis - 75 microns 47 8193744 37 35 3.2% <1l 111% 80% 120%
CCME / Tier 1 Metals + Hg + Boron (Sat Paste) + Cr6 (soil)
Antimony 47 8191375 <05 <0.5 NA <05 96% 80% 120% 96%  80% 120%
Arsenic 47 8191375 14.0 14.2 1.4% <05 93% 80% 120% 109% 80% 120%
Barium 47 8191375 273 284 3.9% <05 95% 80% 120% 102% 80% 120%
Beryllium 47 8191375 0.7 0.8 NA <05 118% 80% 120% 120% 80% 120%
Boron (Saturated Paste) 47 8191359 <0.5 <0.5 NA <05 115% 80% 120% 100% 80% 120%
Cadmium 47 8191375 <05 <0.5 NA <05 100% 80% 120% 99%  80% 120%
Chromium 47 8191375 19.3 19.6 1.5% <05 99% 80% 120% 113% 80% 120%
Chromium, Hexavalent 47 8191375 <0.3 <0.3 NA <03 89% 80% 120% 81% 80% 120%
Cobalt 47 8191375 10.6 10.6 0.0% <05 99% 80% 120% 102% 80% 120%
Copper 47 8191375 193 18.7 3.2% <05 97% 80% 120% 103% 80% 120%
Lead 47 8191375 11.9 12.2 2.5% <0.5 100% 80% 120% 105% 80% 120%
Mercury 47 8191375 <05 <0.5 NA <0.5 104% 80% 120% 102% 80% 120%
Molybdenum 47 8191375 1.6 1.6 NA <0.5 102% 80% 120% 107% 80% 120%
Nickel 47 8191375 26.5 26.3 0.8% <0.5 97% 80% 120% 101% 80% 120%
Selenium 47 8191375 0.6 0.6 NA <05 104% 80% 120% 102% 80% 120%
Silver 47 8191375 <05 <0.5 NA <0.5 100% 80% 120% 98%  80% 120%
Thallium 47 8191375 <05 <0.5 NA <0.5 97% 80% 120% 96%  80% 120%
Tin 47 8191375 0.6 <0.5 NA <0.5 101% 80% 120% 100% 80% 120%
Uranium 47 8191375 1.0 1.0 NA <0.5 105% 80% 120% 110% 80% 120%
Vanadium 47 8191375  34.2 35.6 4.0% <0.5 100% 80% 120% 110% 80% 120%
Zinc 47 8191375 96 90 6.5% <1 97% 80% 120% 101% 80% 120%
E'GE T QUALITY ASSURANCE REPORT (V3) Page 10 of 19

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
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Quality Assurance

CLIENT NAME: PARAMOUNT RESOURCES LTD

PROJECT: A-01 ATTENTION TO: Larry Yoon
SAMPLING SITE: SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

AGAT WORK ORDER: 17F187370

Soil Analysis (Continued)

RPT Date: Mar 02, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits

Lower| Upper

Lower [ Upper

Lower [ Upper

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

CCME/ Tier 1 Metals - Arsenic
Arsenic 61 8191355 14.6 16.4 11.6% <05 88% 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

CCME/ Tier 1 Metals - Arsenic and Zinc
Arsenic 61 8191355 14.6 16.4 11.7% <05 88% 80% 120%
Zinc 61 8191355 98 98 0.0% <1 102% 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

CCME/ Tier 1 Metals
Zinc 87 8271937 31 28 10.2% <1l 99% 80% 120%

Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

92%

92%
98%

109%

/‘/’(/L,u I

Certified By:

80% 120%

80% 120%
80% 120%

80% 120%
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CLIENT NAME: PARAMOUNT RESOURCES LTD

PROJECT: A-01
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6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
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AGAT WORK ORDER: 17F187370
ATTENTION TO: Larry Yoon
SAMPLED BY:

Trace Organics Analysis

RPT Date: Mar 02, 2017 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank Ms/e;slﬂéed Limits Recovery| Limits Recovery Limits
Lower| Upper Lower [ Upper Lower [ Upper
Petroleum Hydrocarbons (BTEX/F1-F4) in Soil (CWS)
Benzene 1176 8191147 <0.005 <0.005 NA <0.005 114% 80% 120% 93% 80% 120% 114% 60% 140%
Toluene 1176 8191147 <0.05 <0.05 NA <0.05 90% 80% 120% 89% 80% 120% 109% 60% 140%
Ethylbenzene 1176 8191147 <0.01 <0.01 NA <0.01 94% 80% 120% 100% 80% 120% 120% 60% 140%
Xylenes 1176 8191147 <0.05 <0.05 NA <0.05 93% 80% 120% 81% 80% 120% 91% 60% 140%
C6 - C10 (F1) 1176 8191147 <10 <10 NA <10 88% 80% 120% 89% 80% 120% 91% 60% 140%
C10- C16 (F2) 1030 8191147 <10 <10 NA <10 96% 80% 120% 102% 80% 120% 103% 60% 140%
C16 - C34 (F3) 1030 8191147 11 <10 NA <10 100% 80% 120% 98% 80% 120% 98% 60% 140%
C34 - C50 (F4) 1030 8191147 <10 <10 NA <10 100% 80% 120% 80% 80% 120% 76% 60% 140%
Moisture Content 1030 8191147 12 13 8.0% <1l

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated.

Certified By:
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CLIENT NAME: PARAMOUNT RESOURCES LTD

PROJECT: A-01
SAMPLING SITE:

Summary

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

AGAT WORK ORDER: 17F187370
ATTENTION TO: Larry Yoon

SAMPLED BY:

PARAMETER

AGAT S.O.P

LITERATURE REFERENCE

ANALYTICAL TECHNIQUE

Soil Analysis

Antimony
Arsenic
Barium

Beryllium
Boron (Saturated Paste)

Cadmium

Chromium
Chromium, Hexavalent

Cobalt
Copper

Lead
Mercury

Molybdenum
Nickel
Selenium
Silver
Thallium

Tin

Uranium
Vanadium

Zinc

Sieve Analysis - 75 microns

pH (CaCl2 Extraction)

Electrical Conductivity (Sat. Paste)

Sodium Adsorption Ratio

Saturation Percentage
Chloride, Soluble

Calcium, Soluble
Potassium, Soluble

Magnesium, Soluble

INOR-171-6006,
INOR-171-6202
INOR-171-6006,
INOR-171-6202
INOR-171-6006,
INOR-171-6202
INOR-171-6006,
INOR-171-6202

INOR-171-6002, 171-6201

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6215
INOR-171-6006,
INOR-171-6202
INOR-171-6006,
INOR-171-6202
INOR-171-6006,
INOR-171-6202

INOR-171-6006, -6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INORG-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6006,
INOR-171-6202

INOR-171-6009
INOR-171-6207

INO-171-6206

INOR-171-6201 &
INOR-171-6002

SOIL 0140; SOIL 0110; SOIL

0120

INOR-171-6201

INOR-171-6201

INOR-171-6201

EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B
CARTER & GREGORICH 2007
EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B
ASA 20-4.3; REISENAUER 1982
EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B
EPA SW 846-3050; SM 3125 B

EPA SW 846-3050; SM 3125 B

KROETSCH 2007; SHEPPARD 2007

SHEPPARD 2007; HENDERSHOT
2008

SHEPPARD 2007; MILLER 2007
McKeague 3.26

MILLER 2007; SHEPPARD 2007

CARTER & GREGORICH 2007, SM
3120B
CARTER & GREGORICH 2007, SM
3120B
CARTER & GREGORICH 2007, SM
3120B

ICP-MS

ICP-MS

ICP-MS

ICP-MS
ICP/OES
ICP-MS

ICP/MS
SPECTROPHOTOMETER
ICP-MS

ICP-MS

ICP-MS
ICP-MS
ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

ICP-MS

SIEVE

PH METER
CONDUCTIVITY METER
CALCULATION

GRAVIMETRIC
COLORIMETER
ICP/OES

ICP/OES

ICP/OES

@ G@ET METHOD SUMMARY (V3)

Results relate only to the items tested and to all the items tested
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Method Summary

CLIENT NAME: PARAMOUNT RESOURCES LTD

PROJECT: A-01
SAMPLING SITE:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

AGAT WORK ORDER: 17F187370
ATTENTION TO: Larry Yoon

SAMPLED BY:

PARAMETER

AGAT S.O.P

LITERATURE REFERENCE

ANALYTICAL TECHNIQUE

Sodium, Soluble

Sulfate, Soluble

Theoretical Gypsum Requirement
Trace Organics Analysis

Benzene
Toluene
Ethylbenzene
Xylenes
C6 - C10 (F1)

C6 - C10 (F1 minus BTEX)

C10- C16 (F2)

C16 - C34 (F3)

C34 - C50 (F4)

Gravimetric Heavy Hydrocarbons
Moisture Content

Toluene-d8 (BTEX)

Ethylbenzene-d10 (BTEX)
o-Terphenyl (F2-F4)

INOR-171-6201

INOR-171-6201 &
INOR-171-6002

SOIL 0260

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-5120/5300
ORG-170-5120/5300
ORG-170-5120/5300
ORG-170-5120/5300
LAB-175-4002

ORG-170-
5110/5140/5430/5440

ORG-170-
5110/5140/5430/5440

ORG-170-5120/5300

CARTER & GREGORICH 2007, SM

3120B

SHEPPARD 2007; EATON 2005;
MILLER 2007, SM 3120B

USDA HDBK 60, 22D

EPA SW-846 8260-S
EPA SW-846 8260-S
EPA SW-846 8260-S
EPA SW-846 8260-S
CCME Tier 1 Method-S L

CCME Tier 1 Method-S L

CCME Tier 1 Method-S H
CCME Tier 1 Method-S H
CCME Tier 1 Method-S H
CCME Tier 1 Method-S H
CCME Tier 1 Method-S %

EPA SW-846 8260-S

EPA SW-846 8260-S
CCME Tier 1 Method-S H

ICP/OES

ICP/OES
N/A

GC/MS

GC/MS

GC/MS

GC/MS

GC/FID

GC/FID

GCI/FID
GCI/FID
GCI/FID
GCI/FID
GRAVIMETRIC

GC/MS

GC/MS
GCI/FID

@ G@ET METHOD SUMMARY (V3)

Results relate only to the items tested and to all the items tested
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1. INTRODUCTION

At the request of Paramount Resources Limited (Paramount), SynergyAspen completed a Desktop
Remediation™ (DTR) review of historical environmental site assessment information and data for the
Paramount former wellsite PARA ET AL A-01-60-10-123-15 (the Site). The Site is in the South Liard field

in the Northwest Territories.

The scope of work for the DTR involved reviewing and assessing available analytical data for the Site in
order to determine the applicability of the receptor pathways at the Site. The only area of environmental
concern (AEC) identified in the 2017 Phase 2 ESA for the Site was the wellbore area. The AEC information
is presented in Section 5 of this report, along with the associated contaminants of concern (COCs) and

relevant regulatory guideline information.
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2. CURRENT SITE DESCRIPTION

The Site is a drilled and abandoned well, it was drilled to a depth of 2,046 meters between February 9

and March 19, 1999, in the South Liard field, approximately 60 kilometres (km) southwest of Fort Liard,

Northwest Territories (NT). The Site location is presented on Drawing PAR6208-001.

The Site is approximately 150m x 150m, with a 40m x 60m campsite west along the access road. Site

details and surrounding land uses are shown on Drawing PAR6208-002, and PAR6208-003. Table A,

below, summarizes general information regarding the Site’s location, topography, hydrogeology, and

surrounding land uses.

TABLE A: Summary of General Information

Item

Description

Site Latitude & Longitude

60° 00’ 04.30” N, 123° 15’ 11.00” W

NTS Map A-01 - 60°-00’-123°-15’
Well ID # 1858
Land Owner(s) Crown

Drilling Dates

February 9 to March 19, 1999

Total Depth

2046 m

Site Description & Size

Site dimensions are approximately 150 m x 150 m, square aligned to the north, with
access from the southwest.

Site Facilities

Wellhead was located at the centre of the Site;

Topography:

Regional Surface Grade

The regional grade is gently sloping north (0-1%) towards the Liard River

On Site Drainage

The lease slopes northeast (0-1%) towards a low area northeast

Surface Cover

The Site is covered in grass vegetation. The forest is encroaching at the margins of the
lease.

Geology

Bedrock geology consists of Wapiti Formation which is comprised fine clastic
sedimentary rocks, Conglomerate, fine to coarse grained sandstone; carbonaceous shale
and coal from cretaceous geological period [BCGS online map resource].

Hydrology & Hydrogeology:

Nearest Surface Water

Government of NWT ATLAS website shows no water bodies within 500 m of the Site.

Water Wells

Government of NWT ATLAS website shows no water wells within 500 m of the Site
(Appendix III).

Depth to Groundwater

Unknown

Groundwater Flow

Unknown but likely to the north towards the unnamed tributary of the Liard River

Surrounding Land Use (Site)

North

Mixed wood forest to the northwest, and low muskeg area to the northeast

) Fregyiseen :
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East Mixed wood Boreal Forest
South Mixed wood Boreal Forest
West Access seismic line and mixed wood Boreal Forest
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3. HISTORICAL REVIEW

The scope of this report included a review of available historical environmental site assessment (ESA)

information for the Site. Findings from the review of the available reports are summarized below.

3.1 Phase 1 ESA - 2017

North Shore Environmental Consultants Inc. (North Shore) completed a Phase 1 ESA on the Site, published
in March of 2017. The Phase 1 ESA indicated the well was a drilled and abandoned well from 1999, with a
wellhead, conductor barrel and grate panel as the only structures present at the time of assessment. Based
on Compliance Option #2 checklist, the drilling waste disposal area required assessment for exceeding the
salt-loading and post-disposal oil concentration, and lack of documentation for the disposal of invert drilling

fluid used in the well (North Shore, 2017a).

3.2 Phase 2 ESA - 2017

North Shore completed a Phase 2 ESA on the Site, published in May of 2017. The Phase 2 ESA investigated
the wellbore and the drilling waste disposal area (DWDA) at the Site, and consisted of advancing 26
boreholes at the Site to a maximum depth of 6.0 meters below ground (mbg). Analytical results of soil
samples collected during the Phase 2 ESA were compared to the following guidelines for the respective
parameters: Canadian Council of Ministers of the Environment (CCME) 2017 Tier 1 Soil Remediation
Guidelines for hydrocarbons; the 2016 Alberta Tier 1 Soil and Groundwater Remediation Guidelines for
boron and methanol; and the 2003 Northwest Territories Environmental Guidelines for Contaminated Site
Remediation for pH and salinity parameters (North Shore, 2017b). Results from the Phase 2 ESA showed
elevated salinity and arsenic across the Site, comparable to background levels. Results from one duplicate
soil sample collected from the wellbore area at a depth of 0.8-1.0 mbg, had a Fraction 2 petroleum
hydrocarbon (F2 PHC) concentration above the applicable CCME guideline for the Site; as well, one soil
sample collected from a depth of 2.2-2.5mbg from the same borehole advanced at the wellbore had a zinc
concentration above the CCME guideline (North Shore, 2017b). The conclusion from the Phase 2 ESA was
two soil samples collected from near the wellbore at the Site did not meet the applicable guidelines for F2
PHC and zinc, with the zinc exceedance delineated (North Shore, 2017b). Soil samples collected from the

DWDA had concentrations of all parameters of concern below the applicable guidelines.
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4. SUMMARY OF SITE SOIL CONDITIONS

Based on a review of historical reports, SynergyAspen developed a list of AECs for the Site. The AECs,
along with contaminants of concern (COCs) and associated regulated parameters, are shown on Table B

below. The AECs and their locations are shown in Drawing PAR6208-003, in the Drawings Appendix.

TABLE B: AECs and associated COCs in Soil

AEC

Label AECs Impacted Borehole(s) COCs (depth)

Fraction 2 petroleum hydrocarbons (0.8-
A Wellbore 17BHO1 1.0mbg);
Zinc (2.2-2.5mbg)

Soil Stratigraphy

There were two background boreholes advanced at the Site in the North Shore 2017 Phase 2 ESA. Soil
stratigraphy at background borehole 17C01 was topsoil and hard clay to 2.5mbg, overlying sandy clay-
loam to 4.2mbg, and hard clay to 6.0mbg, the total depth of assessment. In background borehole 17C02,
the stratigraphy was described as silty-clay loam to 2.6mbg, overlying had clay to 4.0mbg, overlying sily-
clay loam, to 4.5mbg, the total depth of assessment. The stratigraphy at the wellbore APEC was
determined in 3 boreholes 17BH02, 17BH03, and 17BHO04, and was described as clay to 3.0 mbg, the
maximum depth of assessment. In 17BHO01, the soil profile was described as clay to 2.2mbg, overlying
hard clay to 3.0mbg, and silty-clay loam to 4.5mbg; in 17BH05, the soil profile is shown as clay to 1.4mbg,

overlying sandy-clay loam to 2.6mbg, and silty-clay loam to 4.5mbg, the maximum depth of assessment.

Hydrogeology

Seven soil samples collected at varying depths from the background boreholes were analyzed for grain
size analysis, by sieve. The sieve method provides the percentage split between coarse and fine-grained
material based on retention on a 75um mesh screen sieve. The grain size analysis results ranged from
2% to 33% retention on the sieve, indicating that fine-grained material was dominant at the Site (North

Shore, 2017b).

The shallow subsurface regional geology of the area north of Maxhamish Lake was reviewed through
borehole logs from Phase 2 ESAs completed at four sites in the region. The borehole logs were from sites
located respectively approximately 7200m south, 6000m south-southwest, 2600m southwest, and

3400m east-southeast of the A-01 Site. The borehole logs from the following sites were reviewed:
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PARA ET AL MAXHAMISH B- 21-K/094-0-14 (WA#03717) (North Shore, 2017c)

PARA ET AL MAXHAMISH B- 043-K/094-0-14 (WA#12563) (North Shore, 2017d)

PARA ET AL MAXHAMISH B- 083-K/094-0-14 (WA#13773) (North Shore, 2017e)

PARA ET AL MAXHAMISH A-96-)/094-0-14 (WA#13772) (North Shore, 2017f)

Soil stratigraphy at the b-21-K/94-0-14 site was topsoil and silty-clay overlying clay subsurface.
Delineation boreholes around the site showed clay overlying hard clay, with minor occurrences of sandy
loam. Hydraulic conductivity testing was completed at the site from 3 groundwater monitoring wells
installed during the Phase 2 ESA: hydraulic conductivity values ranged from 1.0x10° meters per

second (m/s) to 2.0x10° m/s, as expected from the soil type at the site (2017c).

The soil profile at background locations at the b-043-K site showed loam surface soil to 0.2m, overlying
clay-loam soil to approximately 3.0mbg, followed by silty-clay-loam to 4.5mbg, and silty-loam to 6.0mbg.
All samples from various depths submitted for grain-size analysis through sieve analysis showed fine-

grained soils dominant in the soil profile at the site (North Shore, 2017d).

The borehole logs from background locations at the b-083-K and A-96-J sites showed consistent profiles
with loam surface soil to 0.2mbg, followed by clay to approximately 3.0 mbg, overlying “hard clay” to
6.0mbg, the maximum depth of investigation; a layer of silty-clay was noted in one borehole from the
a-069-J site. A sand layer was noted in one borehole from 2.4-2.8 mbg at the b-083-K site. All samples
submitted for grain-size analysis through sieve analysis from both sites showed fine-grained soils
dominant in the soil profile at the sites (North Shore, 2017¢,f). Copies of the reviewed borehole logs and

figures are provided in Appendix | and Il.

From the Phase 2 ESA for the Site and hydraulic conductivity information the region, there was a
sufficient minimum confining layer present between the Site and a deeper regional aquifer. Hydraulic
conductivity values of the deeper soils at the Site would be expected to be low due to the hard clay soil
at the Site. Therefore, drinking water (DW) standards would not apply at the Site within the shallow soils,
but would apply in the deeper aquifer unit, if present. At the time of the assessments there were no

water wells or residences within 500m of the Site.
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5. ENVIRONMENTAL REGULATORY FRAMEWORK

Numerical soil standards for evaluating the results of the Phase 2 ESA were based on the CCME 2018

Canadian Environmental Soil Quality Guidelines (the CESQ), and the Northwest Territories Environmental

Guidelines for Contaminated Site Remediation (the Environmental Guidelines) (Minister of the

Environment and Natural Resources [ENR], 2003). The selection of applicable guideline limits in both
documents are dependent upon site conditions, applicable receptors at a site, and relevant exposure
pathways. From the land use definitions and soil depth considerations in the guideline documents, the

following criteria were used to evaluate the 2017 Phase 2 ESA results for the Site:

e Residential / Parkland land use (RES) for surface soil, samples from 0.0 to 1.5 mbg;

e Residential / Parkland land use (RES) for sub-surface soil, samples from >1.5 mbg.

For assessment of the available data for the A-01 Site, the Tier 1 — Criteria-Based Approach described in
the Environmental Guidelines was used to determine the applicable guidelines for PHC concentration
limits, and the CESQ guidelines were used to determine the applicable zinc concentration limits for the

Site.

For the evaluation of receptors and pathways related to groundwater protection, water use
determination considered proximity to potable water and aquatic receptors, current and potential future
use of groundwater aquifers as water sources, and the potential for groundwater extraction based on
the low hydraulic conductivity of the shallow soils. From the Site information in Section 2, there were
no groundwater wells, water bodies, or residences within 500m of the Site. Based on the rationale in
Section 4 regarding low hydraulic conductivity due to fine-grained soil at the Site, and the lack of water
bodies, water wells, or residences in the vicinity, the Protection of Potable Groundwater, Protection of
Freshwater Aquatic Life, and Protection of Livestock Watering pathways would not be operative at the

Site.

The following receptor pathways were determined to be applicable at the Site:

For Analytical Results from Soil Samples <1.5mbg:

e Direct Contact; and,

e Ecological Soil Contact.
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For Analytical Results from Soil Samples >1.5mbg:

e Ecological Soil Contact; and,

e Nutrient and Energy Cycling check.

5.1 Guideline Derivation

From the evaluation of receptor pathways at the Site, the Protection of Potable Groundwater pathway
was not applicable at the Site. Therefore, the guideline limit for F2 PHC in fine-grained surface soil was

determined to be 900 milligrams per kilogram (mg/kg), based on the ENR Tier 1 Criteria-Based Approach.

The applicable guideline limit for zinc in fine-grained sub-surface soil in residential land use was
determined to be the 2018 CCME Human Direct Contact limit of 10,000 mg/kg. The limit is based on the

depth of the zinc exceedance at 2.2-2.5mbg, which is:

e Below the usual root zone of rooting plants, therefore outside the Nutrient Cycling pathway

(350 mg/kg);

e Below the depth at which Soil Contact (200 mg/kg) would reasonably be considered to occur

without mechanical excavation.
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6. COMPARISON OF DATA

Based on the 2017 Phase 2 ESA, soil analytical results were compared to the applicable guideline limits with
respect to the operative receptor pathways at the Site. The ENR Tier 1 Criteria-Based Approach was
considered for the Site by excluding Protection of Potable Water, Protection of Aquatic Life, and Livestock
Watering pathways. Table C shows the current applicable soil guideline for surface soil, and the change in

the guideline limit based on the operative receptor pathways at the Site:

TABLE C: Surface Soil Quality Guidelines applicable at the Site (mg/kg)

Parameter ENR Analytical Results Tier 1 Level Pass / Fail
(<1.5m) (mg/kg) (mg/kg)*
F2 PHC 150 321 900 Pass

*Tier 1 Criteria- Based Approach

Table D below shows the current applicable soil guideline for surface soil, and the change in the guideline

limit based on the operative receptor pathways at the Site:

TABLE D: Subsurface Soil Quality Guidelines applicable at the Site (mg/kg)

Beter ENR Analytical Results CCME Pass / Fail
(> 1.5mbg) (mg/kg) Removed
Pathways**
Zinc 200 475 10,000 Pass

**excluding Environmental Soil Contact and Nutrient Cycling.

Based on the above results comparing historic soil data to site-specific standards, the impacts as noted in
2017 were below the guideline limits applicable at the Site. Further discussion is included in the next

section.
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7. RESULTS AND CONCLUSIONS

Single exceedances for F2 PHC and Zinc were noted in 2 samples from 17BH01, at the Wellbore at the
Site. Analytical soil data from the 2017 North Shore Phase 2 ESA were compared to the current ENR and

CCME guidelines applicable to the Site. A discussion of the results is presented below.
7.1 Soil Results

7.1.1 Fraction 2 PHC

There was a single F2 PHC exceedance in a duplicate sample from 17BHO1, with a concentration of
321mg/kg, from 0.8-1.0mbg at the Well Center. The original sample from 17BHO1 was identified with a
F2 PHC concentration below the standard, contrasted to the duplicate sample with an F2 PHC

exceedance. The difference in results is likely due to sample heterogeneity.

Comparing the results to the ENR guideline for PHC in surface soils, with the Protection of Groundwater
pathway removed, the sample result was below the surface soil guideline of 900mg/kg. Therefore, the

result did not present a risk to groundwater receptors at the Site.

Additionally, If there was a spill or release leading to the single exceedance for F2 PHC, contamination
from other chemicals would be expected, including other hydrocarbon constituents, sodium and/or
chloride. As no other contaminants of concern were encountered in the sample, it was unlikely that the

elevated F2 concentration at the Well Center was the result of a spill or release.

Based on the above rationale, the minimal F2 impact at Well Center did not pose a risk to receptors at

the Site.

7.1.2 Zinc

There was a single soil sample that had an exceedance for Zinc, with a concentration of 475mg/kg, from
2.2-2.5mbg at the Well Center. Comparing the results to the CCME guideline for Zinc in subsurface soils,
with the Soil Contact and Nutrient Cycling pathways for Environmental Health removed due to the depth
of the sample, the result was below the Human Health Direct Contact guideline of 10,000mg/kg,

applicable at the Site.
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Referring to fact sheets and guidance from the CCME and ENR, a discussion regarding application of

guidelines for Zinc with respect to the site-specific conditions follows:

The Site is not currently occupied by humans and the Site is unlikely to be occupied by humans
in the future. While the zinc concentration in one soil sample at the Well Center was above the
guideline limit for Environmental Soil Contact and Nutrient Cycling, the depth of the impact at
2.2-2.5mbg was below the rooting depth for plants, and at a depth that would require

mechanical excavation to expose the impacted soil.

The mobility of zinc is dependent mainly on the pH of the soil at the Site. For all samples, the
pH at the Site was above 7.0, under which conditions Zinc will tend to stay adsorbed to soil
colloids, and leaching of Zinc from soil is prevented. Therefore, the zinc in soil at the Site would
be unable to migrate a significant distance from the Site. In order to pose a potential risk to
freshwater aquatic life, zinc at the Site would have to migrate to the nearest surface water body:
a potential stream, located > 500 m of the Site. Considering the low-permeability silts and clays
in the area, and the associated low hydraulic conductivity values ranging from 1.0x10-9 meters
per second (m/s) to 2.0x10-10 m/s, the migration of adsorbed zinc would not reasonably be

expected to pose a risk to the aquatic receptor.

The Site is in a remote setting where access is limited to helicopter transport or winter roads,
and identifies with Industrial land uses, over Residential/Parkland. Toddlers or the public are
not expected on a regular basis at the Site, in contrast to the models for guideline development

for residential/parkland areas.

If removal of the single elevated Zinc exceedance was undertaken, the heavy equipment used
to excavate the soil would likely cause significant impacts to the conditions at the Site compared

to the low risk to the environment that may be imposed by the metals remaining in-situ.

Elevated zinc concentration were not identified in other samples across the Site. Besides, Zinc

mud additives were not noted in the mud list.

No other elevated concentrations of metals, hydrocarbons or salinity parameters were

encountered in this sample.
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e Further rationale includes that if there was a spill or release leading to the single exceedance for
Zinc, contamination in soil from other chemicals, including other hydrocarbon constituents,
sodium or chloride, would be expected. Therefore it was unlikely that the elevated Zinc

concentration at the Well Center was the result of a spill or release.

Further rationale includes that if there was a spill or release leading to the single exceedance for Zinc,
contamination in soil from other chemicals, including other hydrocarbon constituents, sodium or
chloride, would be expected. Therefore, it was unlikely that the elevated Zinc concentration at the

Wellbore was the result of a spill or release.
Based on the above rationale, the single Zinc exceedance detected in one subsurface soil sample from
the Well Center at the Site does not pose a risk to human and ecological receptors at the Site.
7.2 Conclusions
Based on a comparison of results from the 2017 Stage 2 PSl and 2019 Groundwater Monitoring by North

Shore, the historic data showed results were below the ENR and CCME guidelines applicable at the Site.

As a result of the evaluation of the historic data, all sample results met the guidelines applicable to the
Site. Therefore, no further environmental work is required at the Site prior to submission of the report

to the ENR.
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8. CLOSURE

Thank you for the opportunity to conduct the work presented herein. If you have any questions or

comments, please do not hesitate to contact the undersigned at 250-785-1030.

Respectfully Submitted,

SYNERGYASPEN ENVIRONMENTAL INC.

Written By:

Jason Richl, B.Sc.
Environmental Client Manager

Reviewed by:

A

Azadeh Khojasteh, M.Sc. M.Eng.
Environmental Project Manager

lr. ™

Adrian Renneberg, M.Sc.
Environmental Client Manager
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10. USER RELIANCE AND GENERAL LIMITATIONS

10.1 User Reliance

SynergyAspen Environmental Inc. (SynergyAspen) prepared this report for the sole use of Paramount
Resources Limited (the Client). The Client was privy to the establishment of this project’s scope and is

aware of its terms and conditions.

Should the Client submit this report to a regulatory authority, the regulatory authority may rely on the
results within the context of the document’s General Limitations for the purpose of determining whether

the Client is meeting (has met) its requirements concerning applicable environmental regulations.

Third party reliance is subject to the scope of work agreed upon by SynergyAspen and the Client and is
only suitable within the limitations of the project/document. The activities detailed herein were
performed for the Client and this document may not be appropriate for the purposes of a relying party.
Application of this document for aims beyond those practically intended by the Client and SynergyAspen
is at the exclusive risk of the user. SynergyAspen does not accept legal responsibility for any damages

toward any third party as a result of the application, use of, or any conclusion drawn based on this report.

As far as the nature of these investigative activities involves professional opinion, SynergyAspen offers
no assurance that the results contained herein support a particular course of action. The investigative
activities may have included the application of judgment to scientific principles; hence certain results of
this work may be based on subjective interpretation. Professional opinions expressed herein are derived
from the specifics currently available within the confines of the existing information, scope of work,

budget, and schedule.
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10.2 General Limitations

The results and conclusions herein were developed according to the degree of care and skill generally
exercised by contemporary environmental professionals within similar conditions and localities. The
findings herein are somewhat reliant upon information provided by others. If any of the information is

erroneous, amendments to the results, conclusions, and recommendations may be required.

The results, conclusions and recommendations SynergyAspen presents herein represent SynergyAspen’s
best professional judgement according to the site conditions and on available information during
preparation of this report. They were determined explicitly for this site and are somewhat reliant upon
visual observation of the site, subsurface investigation at specific locations and depths, and select

analysis of specific materials (as detailed herein).

While this assessment has attempted to identify all areas of potential environmental concern at the Site,
it is possible that other areas of potential environmental concern may have escaped detection due to
imprecise government records, undocumented historical environmental accidents, or other

undocumented activities that resulted in contamination.
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TABLES

e 2017 Stage 2 PSI Analytical Results Summary (North Shore, 2017a)




Paramount Resources Ltd.
Table 1. Soil - BTEX, Petroleum Hydrocarbons (F1-F4) and Grain Size
Phase 2 Environmental Site Assessment Report A-01

May 2017
BTEX and PHC (F1-F4)
Sample Depth Sample Date Chrom. . e
Sample ID (mbgl) (dd-mm-yy) Benzene | Toluene | Ethylbenzene | Total Xylenes | Fraction 1*| Fraction 2 | Fraction 3 | Fraction 4° returned to % Grain Size
baseline Moisture | 75 pum Sieve
CCME Surface Soil Guidelines® (mg/kg) 0.0068 0.08 0.018 24 170 150 1300 5600 NC NC NC
CCME Subsurface Soils Guidelines® (mg/kg) 0.0068 0.08 0.018 2.4 170 230 3500 10000 NC NC NC
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 Fine (21)
17C01 2.8-3.0 10-Feb-17 Fine (32)
Dup A 2.8-3.0 10-Feb-17 Fine (33)
17C01 4.7-4.9 10-Feb-17 Fine (2)
17C02 0.3-0.5 10-Feb-17 Fine (20)
17C02 1.7-1.9 10-Feb-17 Fine (19)
17C02 3.2-3.4 10-Feb-17 Fine (7)
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10 Yes 15
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24 Yes 19
17BHO1 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 93 278 <10 Yes 15
17BHO5 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 32 <10 Yes 16
EXPLORATORY BOREHOLES
17BH09 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 15
17BH19 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 14
Rev: 17.01.25
Notes:

Land Use: Residential/Parkland Grain Size: Fine
! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines

2 _ Fraction 1 petroleum hydrocarbons (C6-C10) minus benzene, toluene, ethylbenzene and xylene concentrations

3 - Fraction 4 petroleum hydrocarbons (C34-C50 or >C34) as determined by high temperature gas chromatography

Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed

NC - No criteria established




Paramount Resources Ltd.
Table 2. Soil - Regulated Metals
Phase 2 Environmental Site Assessment Report A-01

May 2017
£ _ — T |5 3
= 3 S| 5 2|l 5| F = T = = | s
a | = 5|5 Es | 3 |-%| 3 . | § 5| 3| 2| ¥ N N o = S| 2| 2
| 2 |gg|la=s| EF - |=2E| T T || © () 2 = £ 2 | &| - || T € c
Sample [Sample Date (dd-mm{ Z Y S2|lo 8 8¢9 € c = € O |low| T ey [ > S = £ - £ 4 € 5 N
Sample ID S € [€ |5 x 2 S |sg| 5 2k = @ o 5 S 2] 3 5 s | T 3 5 o
Depth (mbgl) yy) £ g |8 5|ed S+ = 5@ £ g sof 8 2 © o 3 X c g = £ < 2 £
el 2|88 | gz | 5|23 |E|s |S8|8|~|&|s|=|3|a|&|"|5|&5]|N
< 5 z a 0 T [3] s | & 2 S »n = 2 >
< - [ = x s
w - [
o T
CCME Guidelines® (mg/kg) 20 12 500 0 0 4 nc 10 64 0.4 50 63 140 | 6.6 10 45 1 20 1 50 23 130 | 200
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 14.6 98
17C01 1.7-1.9 10-Feb-17 16.1 97
17C01 2.2-2.5 10-Feb-17 14.1 94
17C02 0.8-1.0 10-Feb-17 134
17C02 1.3-1.5 10-Feb-17 13.7
17C02 1.7-1.9 10-Feb-17 12.3
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.5 | 14.0 | 273 0.7 <0.5 <0.5 1193 | <03 ] 106 | 193 [ 11.9| <0.5 1.6 26.5| 0.6 | <0.5( <0.5] 0.6 1.0 | 34.2 96
Dup B 0.8-1.0 10-Feb-17 0.5 | 14.2 | 297 0.7 <0.5 <0.5]19.1 | <03 ] 10.2 | 18.7 | 12.4| <0.5 1.6 26.2 | 06 | <05 <0.5]<0.5| 1.0 |34.1 93
17BHO1 2.2-2.5 10-Feb-17 <0.5 | 13.7 | 439 0.7 <0.5 1.1 199 | <03 | 9.4 18.4 | 11.7 | <0.5 1.5 242 | 06 | <05 <05 <05 1.1 |33.2| 475
17BHO1 4.3-4.5 10-Feb-17 101
17BH02 2.2-2.5 10-Feb-17 87
17BHO3 2.2-2.5 10-Feb-17 87
17BH04 2.2-2.5 10-Feb-17 90
17BHO5 2.2-2.5 10-Feb-17 98
Rev: 17.01.25
Notes:
Land Use: Residential/Parkland Grain Size: Fine

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed
NC - No criteria established




Paramount Resources Ltd.
Table 3. Soil - Detailed Salinity
Phase 2 Environmental Site Assessment Report A-01

May 2017
Soluble lons
Sample Date | Lab pH Lab EC Saturation| Sodium | Calcium | Magnesium | Potassium | Chloride Sulphate L
samplelD | sample Depth (MBEY | (ga.mm-yy) | (60850 [(as/m) | 5% | % | Na) | (ca) | (me) (0 | (@ | (soa) |Cuideline
mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg
CCME Guidelines® <5 1
EGCSR Guidelines’ 6-8 <2 <5 2
BACKGROUND CONTROLS
17€01 0.8-1.0 10-Feb-17 7.04 0.28 0.40 45 5 17 3 <2 <2 19 1,2
17€01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 34 9 15 2 3 2 19 1,2
Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 40 [ 16 2 3 20 1,2
17C€01 4.7-4.9 10-Feb-17 7.79 0.76 7.70 62 79 9 2 9 12 148 1,2
17C€02 0.3-0.5 10-Feb-17 7.35 0.42 1.47 42 16 14 4 <2 5 47 1,2
17C02 1.7-1.9 10-Feb-17 7.26 0.43 2.97 38 22 8 2 <2 3 40 1,2
17C€02 3.2-3.4 10-Feb-17 7.74 0.97 6.70 47 72 13 3 10 9 185 1,2
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 7.28 0.33 0.81 54 11 19 4 <2 4 42 1,2
Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 54 9 21 4 <2 8 38 1,2
17BHO1 2.2-2.5 10-Feb-17 7.31 0.57 2.12 46 26 17 4 2 42 41 1,2
EXPLORATORY BOREHOLES
17BH09 1.7-1.9 10-Feb-17 7.17 0.41 1.81 56 24 17 4 3 <2 67 1,2
17BH19 1.7-1.9 10-Feb-17 7.38 0.75 5.39 52 62 14 3 3 <2 150 1,2
Rev: 17.01.25

Notes:
Land Use: Residential/Parkland  Grain Size: Fine
1 - Canadian Council of Ministers of the Environment (CCME). 2017.
Tier 1 Soil Remediation Guidelines
2 - Environmental Guidelines for Contaminated Site Remediation (EGCSR). 2003
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed
NA - Not Applicable
NS - Not Specified



Paramount Resources Ltd.
Table 4. Soil - Quality Control - BTEX and Petroleum Hydrocarbons (F1-F4)

Phase 2 Environmental Site Assessment Report A-01

May 2017
Grain Size
Sample Date )
Sample ID Benzene Toluene Ethylbenzene Xylenes Fraction 1 Fraction 2 Fraction 3 Fraction 4 75 pm
(dd-mm-yy) mg/ kg mg/kg m§/kg m§/kg mg/kg m§/kg mg/kg mg/kg Sieve
17C01 2.8-3.0 10-Feb-17 32
Dup A 2.8-3.0 10-Feb-17 33
Detection Limit - - - 1
Difference - - --- --- - --- - - -1
Relative Percent Difference --- --- --- --- -3.08
Duplicate Sample Results - - - - - - - - Good |
Grain Size
Sample Date
Sample ID Benzene Toluene Ethylbenzene Xylenes F1 (C6-C10) F2 (C10-C16) Fraction 3 Fraction 4 75 pm
(dd-mm-yy) mg/ kg mE/kg mE/kg mE/kg mg/ kg mg/kg mg/ kg mg/ kg Sieve
17BHO01 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24
Detection Limit 0.005 0.05 0.01 0.05 10 10 10 10 -
Difference #VALUE #VALUE #VALUE #VALUE #VALUE -272 -689 #VALUE -
Relative Percent Difference #VALUE #VALUE #VALUE #VALUE #VALUE -147.03 -139.90 #VALUE -
Duplicate Sample Results - - NA Poor - -
Rev: 17.01.25

Notes:

Good - Evaluation indicates acceptable reproducibility

Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
-- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply



Phase 2 Environmental Site Assessment Report A-01

Paramount Resources Ltd.
Table 5. Soil - Quality Control - Regulated Metals

May 2017
£ ES 3 5
— H —_ = ° T —_ _
c —_ —_ _ = M T L . —_ = = = © = 5 S
< 2 g | i s s S - = S 3 5 z T z & B E - 2 = =
z 3 < E8| SF| & < £ 5 S < g g > £ = £ £ t s £ £ S
Sample Date H 2 E £ s 2 5 5 E =g E = 3 > g H 3 E o 5 = 3 2 >
Sample ID £ o 2 © —~ T o = = € £ 8 -3 © 1 3 = ‘s g = £ c 2 c
£ 1] = o © 8 = > 5} 5 3 3 ° 3 9 H 3 2 [} = © =] © 2 IS
€ < a a o o @ 11 € £ o o s > z w « S S 8
< =1 @ o o o ] © >
& £ £ s
o o
(dd-mm-yy) | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
17BH01 0.8-1.0 10-Feb-17 <0.5 14.0 273 0.7 <0.5 <0.5 19.3 <0.3 10.6 19.3 11.9 <0.5 1.6 26.5 0.6 <0.5 <0.5 0.6 1.0 34.2 96
Dup B 0.8-1.0 10-Feb-17 0.5 14.2 297 0.7 <0.5 <0.5 19.1 <0.3 10.2 18.7 12.4 <0.5 1.6 26.2 0.6 <0.5 <0.5 <0.5 1.0 34.1 93
Detection Limit| 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1
Difference| #VALUE | 0.2 24 0 |#VALUE [#VALUE | -0.2 [#VALUE| -0.4 0.6 0.5 |#VALUE 0 0.3 0  |#VALUE |#VALUE |#VALUE 0 0.1 3
Relative Percent Difference| #VALUE | 1.42 8.42 0.00 [#VALUE [#VALUE | -1.04 [#VvALUE | -3.85 | -3.16 412 [#vALUE | 0.00 -1.14 0.00 |#VALUE [#VALUE [#VALUE | 0.00 -0.29 3.17
Duplicate Sample Results - Good Good - -- -- -- Good - Good Good Good -- Good Good Good -- - - Good Good Good
Rev: 17.01.25

Notes:
Good - Evaluation indicates acceptable reproducibility

Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
--- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply




Paramount Resources Ltd.
Table 6. Soil - Quality Control - Detailed Salinity
Phase 2 Environmental Site Assessment Report A-01

May 2017
Sample Date Lab EC Soluble lons
Sample ID Lab pH (dS/m) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) | Potassium (K) Chloride (Cl) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
17C01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 9 15 2 3 2 19
Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 8 16 2 3 2 20
Detection Limit --- 0.05 --- 2 1 1 2 2 2
Difference -0.03 0.06 0.13 1 -1 0 0 0 -1
Relative Percent Difference -0.42 17.14 14.36 11.76 -6.45 0.00 0.00 0.00 -5.13
Duplicate Sample Results Good Good Good Good Good Good Good Good Good
Soluble lons
Sample ID Sample Date Lab pH (L::/:::) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) | Potassium (K) Chloride (CI) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
17BH01 0.8-1.0 10-Feb-17 7.28 0.33 0.81 11 19 4 <2 4 42
Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 9 21 4 <2 8 38
Detection Limit - 0.01 - 2 1 1 2 2 2
Difference 0 0 0.2 2 2 0 HVALUE 2 2
Relative Percent Difference 0.27 2.99 28.17 20.00 10.00 0.00 #VALUE -66.67 10.00
Duplicate Sample Results Good Good Good Good Good Good -—- NA Good
Rev: 17.01.25

Notes:
Good
Poor
Blank

NA

- Evaluation indicates acceptable reproducibility

- Evaluation indicates poor reproducibility

- Not analyzed
- Not applicable

- Concentration is <5x detection limit therefore RPD does not apply




SYNERGYASPEN ENVIRONMENTAL

DRAWINGS

e PAR6208-001 — Site Location Plan

e PAR6208-002 - Site Plan

e PAR6208-003 —Areas of Potential Environmental Concern
e  Wellsite Survey
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Borehole Log: 17C01

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-021-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #

Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

Lab analysis

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Sandy clay loam, reddish brown
(2.5YR 5/3), weak, fine,
single-grained, moist, friable,
2-5% fine gravel <8mm,
disturbed

Clay, brown (10YR 5/3),
massive, moist, firm, 2-5% fine
gravel <8mm, 5-10% coarse
gravel 8-64mm, undisturbed

Dup A @ 0.8-1.0m

/AN

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

3.20-3.40

4.30 - 4.50

4.70 - 4.90

5.80 - 6.00

-

3.4

10

1

12

@

PS, SAL A ]

PS, SAL u-a

PS, SAL A

5™ Drill
cod Cuttings
& g

End of Borehole at 6.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen
MTH - Methanol

Drill Date: 2/15/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6643957 E: 485277

From Benchmark: N/A

Benchmark: N/A

Sheet: 1 of 57




Borehole Log: 17C02

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-021-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Symbol

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

Lab analysis

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Topsoil, Silty loam, black (10YR
2/1), weak, fine, granular, moist,

friable, undisturbed, roots, silt
inclusions

Sandy clay, brown (10YR 4/3),
massive, moist, firm, 5-10% fine
gravel <8mm, 5-10% coarse
gravel 8-64mm, undisturbed,
sand inclusions

S S S S S SSSSS s

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 5-10% coarse
gravel 8-64mm, 5-10% cobbles
64-256mm, undisturbed, sand
inclusions

Large rock at 4.0m

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

-
w
@

15 B

16 B

17 B

18 B

19 B

20 B

21 B

PS, SAL A

PS, SAL A

PS, SAL A

S Drill
cod Cuttings
& g

End of Borehole at 4.50 m.

Legen
B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Q.

Drilling Contractor: Diverse Drilling
Drill Date: 2/15/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 66441

From Benchmark: N/A

Benchmark: N/A

00 E: 485324

Sheet: 2 of 57




Borehole Log: 17C03

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-021-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #

Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Lab analysis

Borehole
Completion
Details

o
o

Subsoil, Silty loam, light brown
(10YR 6/3), weak, fine,
single-grained, dry, 2% fine
gravel <8mm, silt inclusions

Subsail, Silty clay loam, brown
(10YR 4/3), moderate, fine,
massive, moist, friable, 2% fine
gravel <8mm, iron and silt
inclusions

0.00-0.10

0.50 - 0.60

0.90-1.00

1.50-2.00

23

24

25

@
i
o

B+J

B+J

B+J

<
[
\
\
\
7
\
\
\
\
\
\
\
\
\
\
\
|

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: TCL Drilling
Drill Date: 2/17/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6643964 E: 485244

From Benchmark: N/A

Benchmark: N/A

Sheet: 3 of 57




Borehole Log: 17C04

Client: Paramount Resources Ltd.

Project: Stage 2 Preliminary Site Investigation

Legal Location: B-021-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

Organics, dark brown (10YR
3/3), topsoil

KEEFRR
CEREE
SRRRER

Subsoil, Silty loam, light brown
(10YR 6/3), moderate, fine,
single-grained, moist, very
friable

Subsoil, Silty loam, brown (10YR
4/3), moderate, fine, massive,
wet, slightly sticky

Groundwater table at 1.5m

0.00-0.10

0.50 - 0.60

0.90-1.00

1.50-2.00

27

28

29

@
i
o

B+J

B+J

B+J

<

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: TCL Drilling
Drill Date: 2/17/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6644113 E: 485254

From Benchmark: N/A

Benchmark: N/A

Sheet: 4 of 57




Borehole Log: 17C05

Client: Paramount Resources Ltd.

Project: Stage 2 Preliminary Site Investigation
Legal Location: B-021-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #

Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

Subsoil, Silty loam, brown (10YR
4/3), moderate, fine, massive,
moist, friable, 2% fine gravel
<8mm

0.00-0.10

0.50 - 0.60

1.0

I

Subsail, Silty clay, brown (10YR
4/3), weak, fine, single-grained,
moist, friable, 5% fine gravel

<8mm, iron and sand inclusions

1.5

AN

2.0

2.5

Subsoil, Clay, brown (10YR 4/3),
moderate, fine, massive, moist,
very friable, 5% fine gravel
<8mm, iron and silt inclusions

0.90-1.00

1.50-2.00

31

32

33

@
i
o

B+J

B+J

B+J

<

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: TCL Drilling
Drill Date: 2/17/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6644017 E: 485368

From Benchmark: N/A

Benchmark: N/A

Sheet: 5 of 57
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Borehole Log: 17C01

Client: Paramount Resources Ltd.

Project: Stage Il Preliminary Site Investigation

Legal Location: A-096-J/094-0-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Clay loam, dark brown (10YR
3/3), moderate, fine, granular,
moist, friable, 2-5% fine gravel
<8mm, undisturbed, sand
inclusions

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

Hard clay, gray (10YR 5/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed,
iron and sand inclusions

Dup A @ 2.8-3.0m

S\

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
undisturbed, silt inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

3.20-3.40

4.30 - 4.50

4.70 - 4.90

5.80 - 6.00

-
@

78 B

10 B

1 B

12 B

PS, SAL

SAL

M, PS, SAL

M, SAL

SAL

=~ Drill
Cuttings

End of Borehole at 6.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/11/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6650652 E: 489155

From Benchmark: N/A

Benchmark: N/A

Sheet: 1 of 23




Borehole Log: 17C02

Client: Paramount Resources Ltd.

Project: Stage Il Preliminary Site Investigation
Legal Location: A-096-J/094-0-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

LEL (%)

®10 20 30 40 50 60 70 80 90° Borehole

Completion

N EC Value (dS/m) a Details
2 3 4 5 6 7 8 9

o

f\f :

Clay loam, reddish brown (2.5YR
4/3), moderate, fine, granular,
moist, friable, 2-5% fine gravel
<8mm, disturbed, sand
inclusions

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, iron and sand
inclusions

L2777\

Hard clay, gray (10YR 5/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed,
iron and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

-
w
@

15 B

16 B

17 B

18 B

19 B

20 B

21 B

PS, SAL

PS, SAL

SAL

SAL

PS, SAL

|
>
o

acol™ Drill
= Cuttings

End of Borehole at 4.50 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/11/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6650550 E: 489104

From Benchmark: N/A

Benchmark: N/A Sheet: 2 of 23
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Borehole Log: 17C01

Client: Paramount Resources Ltd.

Project: Stage 2 Preliminary Site Investigation

Legal Location: B-043-K/094-0O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Loam, yellowish brown (10YR
5/6), weak, fine, granular, moist,
friable, 2-5% fine gravel <8mm,
2-5% coarse gravel 8-64mm,
undisturbed

Clay loam, brown (10YR 4/3),
massive, moist, firm,
undisturbed, sand inclusions

Clay loam, grayish brown (10YR
5/2), massive, moist, firm,
undisturbed, sand inclusions

Dup A @ 2.2-2.5m

Silty clay loam, gray (10YR 5/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm, undisturbed,
iron and sand inclusions

Silty loam, light gray (10YR 7/1),
massive, dry, hard, undisturbed,
silt inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

3.20-3.40

4.30 - 4.50

4.70 - 4.90

5.80 - 6.00

-
@

6,7 B

10 B

1 B

12 B

M, PS, SAL

PS, SAL

PS, SAL

=~ Drill
Cuttings

End of Borehole at 6.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/13/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6645903 E: 483912

From Benchmark: N/A

Benchmark: N/A

Sheet: 1 of 30




Borehole Log: 17C02

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-043-K/094-0O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Lab analysis

Borehole
Completion
Details

o

N
|

N
|

N N N N N

Clay loam, yellowish brown
(10YR 5/6), weak, fine, granular,
moist, friable, undisturbed

*1.5-0 horizon: clay loam, brown
(10YR 5/3), disturbed, mounded
topsoil, no samples obtained, EC
0.47 dS/m

Clay loam, grayish brown (10YR
5/2), massive, moist, friable,
2-5% fine gravel <8mm, 2-5%
coarse gravel 8-64mm,
undisturbed, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

w

Silty clay loam, gray (10YR 5/1),
massive, moist, very friable,
2-5% fine gravel <8mm,
undisturbed, silt inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

-
w
@

15 B

16 B

17 B

19 B

20 B

21 B

M, PS, SAL |a

PS, SAL A

PS, SAL A

= Drill
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

GPS Coordinates: UTM: 10 N: 6645829 E: 483833

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/13/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

From Benchmark: N/A

Benchmark: N/A

Sheet: 2 of 30
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Borehole Log: 17C01

Client: Paramount Resources Ltd.

Project: Stage 2 Preliminary Site Investigation

Legal Location: B-083-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm)

Description

Depth (mbgl)
Symbol
Depth (m)
Sample #
Sample Type
Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

0.00-0.20

-
@

Sandy clay loam, reddish brown
(2.5YR 5/3), weak, fine,
single-grained, moist, friable,
5-10% fine gravel <8mm, 2-5%
coarse gravel 8-64mm,
undisturbed, roots, sand
inclusions

Clay, gray (10YR 6/1), massive,
moist, firm, 2-5% fine gravel
<8mm, undisturbed 130-150| 5 B

0.30-0.50| 2 B

0.80-1.00] 3.4 B M, PS, SAL

Dup A @ 0.8-1.0m
1.70-1.90| 6 B M

2.20-250| 7 B

2.80-3.00( 8 B M, PS, SAL

3.20-340[ 9 B
Hard clay, dark gray (10YR 4/1),

massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed,
silt inclusions

S S SN

4.30 -4.50[ 10 B

4.70-4.90| 11 B PS, SAL

5.80-6.00] 12 B

5™ Drill
cod Cuttings
& g

End of Borehole at 6.00 m.

Q.

Legen

B-Bag; J - Jar illi - Di illi
R ydrocarhons Drilling Contractor: Diverse Drilling

SAL - Salts

PS - Particle Size .
M - Metals Drill Date: 2/12/2017 (mm/dd/yy)
PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen | . ;

GLY - Glycol Sereen Drill Method: 15¢m Solid Stem
MTH - Methanol

GPS Coordinates: UTM: 10 N: 6649705 E: 483910

From Benchmark: N/A

Benchmark: N/A

Sheet: 1 of 32




Borehole Log: 17C02

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-083-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Symbol

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

Lab analysis

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Organics, black (10YR 2/1),
undisturbed

FRERR
kkRkR
KKRER

0.00-0.20

Clay, brown (10YR 5/3),
massive, moist, firm, 2-5% fine
gravel <8mm, 1-2% coarse
gravel 8-64mm, undisturbed, silt
inclusions

AN

Sand (medium), reddish brown
(2.5YR 5/3), single-grained, wet,
non-sticky, 15-20% fine gravel
<8mm, 5-10% coarse gravel
8-64mm, undisturbed, saturated
soils

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 5-10% coarse
gravel 8-64mm, undisturbed, silt
inclusions

S ST s

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

-
w
@

15 B

16 B

17 B

18 B

19 B

20 B

21 B

PS, SAL A

M, PS, SAL A

PS,SAL |m-a

S Drill
cod Cuttings
& g

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/12/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6649698 E: 483828

From Benchmark: N/A

Benchmark: N/A

Sheet: 2 of 32




Borehole Log: 17C03

Client: Paramount Resources Ltd.
Project: Stage 2 Preliminary Site Investigation
Legal Location: B-083-K/094-O-14

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

Lab analysis

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Sandy clay loam, reddish brown
(2.5YR 5/3), weak, fine,

single-grained, moist, friable,
5-10% fine gravel <8mm, 5-10%
coarse gravel 8-64mm,
undisturbed, sand inclusions

Clay, gray (10YR 6/1), massive,
moist, firm, 2-5% fine gravel
<8mm, 2-5% coarse gravel
8-64mm, undisturbed, sand
inclusions

/LSS /AN

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%

fine gravel <8mm, undisturbed,

sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

N
N
@

24 B

25 B

26 B

27 B

28 B

29 B

30 B

PS, SAL A

PS, SAL A

PS, SAL A

S Drill
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

Drilling Contractor: Diverse Drilling

Drill Date: 2/13/2017 (mm/dd/yy)

GPS Coordinates: UTM: 10 N: 6649665 E: 484163

From Benchmark: N/A

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drill Method: 15¢cm Solid Stem

Benchmark: N/A

Sheet: 3 of 32




SYNERGYASPEN ENVIRONMENTAL

APPENDIX I

Historical Borehole Logs and Drawings

e 200/B-43-K/94-0-14 Stage Il Preliminary Site Investigation (North Shore. 2017b)

e 200/B-83-K/94-0-14 Stage Il Preliminary Site Investigation (North Shore. 2017c)

e 200/A-69-1/94-0-14 Stage Il Preliminary Site Investigation (North Shore. 2017d)




Borehole Log: 17C01

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Symbol

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

kK
kK
Kk

undisturbed

Organic, black (10YR 2/1),

0.00-0.20

-
@

gleying

SIS S S S ST

Hard clay, dark brown (10YR
3/3), massive, 2-5% fine gravel
<8mm, undisturbed, mottling and

0.30-0.50| 2 B

0.80-1.00[ 3 B

1.30-1.50| 4 B

1.70-1.90| 5 B

2.20-250| 6 B

s W/ from25-4.2m

Mk /1 Sandy clay loam, dark gray
445 (10YR 4/1), single-grained, 2-5%
fine gravel <8mm, saturated soil

W puwA@2830m

2.80-3.00( 7,8 B

3.20-340| 9 B

Y/ s

Hard clay, gray (10YR 6/1),
massive, 2-5% fine gravel
<8mm, iron and sand inclusions

4.30 -4.50[ 10 B

4.70-4.90| 11 B

5.80-6.00] 12 B

M, PS, SAL

PS, SAL

PS, SAL

5™ Drill
Cuttings

End of Borehole at 6.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen
MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651622 E: 485856

From Benchmark: 68m North, 2m East

Benchmark: Well Centre

Sheet: 1 of 26




Borehole Log: 17C02

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Background Control

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Symbol

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Silty clay loam, light brown
(10YR 6/3), massive, moist,
friable, 2-5% fine gravel <8mm

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm,
undisturbed, iron and sand
inclusions

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm, undisturbed,
iron and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% fine gravel <8mm

4.30 - 4.50

-
w
@

15 B

16 B

17 B

18 B

19 B

20 B

21 B

PS, SAL

M, PS, SAL

PS, SAL

S Dril
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar
HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651513 E: 485874

From Benchmark: 50m South, 69m West

Benchmark: Well Centre

Sheet: 2 of 26




Borehole Log: 17BH01

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm)

50 100 150 200 250 300 350 "

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Clay, light brown (10YR 6/3),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, iron and sand
inclusions

Dup B @ 0.8-1.0m

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, undisturbed,
sand inclusions

A //7\\\\\NN\\IEE

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% coarse gravel 8-64mm,
undisturbed, sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

N
N
@

24,25 | B+

26 B

27 B

28 B+J

29 B

30 B

31 B

HC, M, SAL

HC, M, SAL

S Dril
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651571 E: 485882

From Benchmark: 3m North

Benchmark: Well Centre

Sheet: 3 of 26




Borehole Log: 17BH02

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

LAIIIIIITIIIIIIITIITITIIIII s

2.5

N
@

Clay, brown (10YR 4/3), 0.00-0.20f 3
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50( 33 B
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00| 34 B+J

1.30-1.50[ 35 B

1.70-1.90[ 36 B

2.20-2.50[ 37 B+J

2.80-3.00( 38 B

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651575 E: 485879

From Benchmark: 7m North

Benchmark: Well Centre

Sheet: 4 of 26




Borehole Log: 17BH03

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

LAIIIIIITIIIIIIITIITITIIIII s

2.0

2.5

©
@

Clay, brown (10YR 4/3), 0.00-0.20f 3
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50( 40 B
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00] 41 B+J

1.30-1.50| 42 B

1.70-1.90[ 43 B

2.20-2.50( 44 B+J

2.80-3.00( 45 B

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651571 E: 485889

From Benchmark: 5m East

Benchmark: Well Centre

Sheet: 5 of 26




Borehole Log: 17BH04

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

LAIIIIIITIIIIIIITIITITIIIII s

2.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

46

47

B+J

B+J

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

Drilling Contractor: Diverse Drilling

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651562 E: 485885

From Benchmark: 5m South

Benchmark: Well Centre

Sheet: 6 of 26




Borehole Log: 17BH05

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Description

Depth (mbgl)

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

LEL (%)

®10 20 30 40 50 60 70 80 90° Borehole

Completion
N EC Value (dS/m) a Details
1.2 3 4 8 6 7 8 9

o

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

Sandy clay loam, greenish gray
(10G 5/1), massive, wet, slightly
sticky, 1-2% fine gravel <8mm,
saturated soll

Silty clay loam, gray (10YR 6/1),
massive, moist, friable, 2-5%
fine gravel <8mm

0.00-0.20

0.30-0.50

0.80-1.00

1.30 - 1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.80-4.00

4.30 - 4.50

48

49

50

B+J

B+J

B+J

HC, M

S Drill
cod Cuttings
& g

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar Drilling Contractor: Diverse Drilling

HC - Hydrocarbons
SAL - Salts
PS - Particle Size

M - Metals Drill Date: 2/10/2017 (mm/dd/yy)

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen
MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651571 E: 485874

From Benchmark: 5m West

Benchmark: Well Centre Sheet: 7 of 26




Borehole Log: 17BH06

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE SAMPLE

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

LAIIIIIITIIIIIIITIITITIIIII s

1.5

2.0

2.5

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50
*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.80-1.00

1.30-1.50

1.70-1.90

2.20-2.50| 51 B+J

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

Drilling Contractor: Diverse Drilling

Drill Date: 2/10/2017 (mm/dd/yy)

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen

MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651562 E: 485870

From Benchmark: 10m West

Benchmark: Well Centre
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Borehole Log: 17BH07

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm)

50 100 150 200 250 300 350 "

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

AN\

1.0

1.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

20—

Sandy clay loam, light brown
(10YR 6/3), single-grained, wet,
non-sticky, saturated soil from
1.6-2.4m

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.5

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651571 E: 485867

From Benchmark: 10m Northwest

Benchmark: Well Centre

Sheet: 9 of 26




Borehole Log: 17BH08

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

/S S LSS SSANNNNNNNNNNY,

2.0

2.5

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 2-5% coarse
gravel 8-64mm, undisturbed,
iron and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651553 E: 485876

From Benchmark: 10m Southwest

Benchmark: Well Centre

Sheet: 10 of 26




Borehole Log: 17BH09

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

2.0

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% fine gravel <8mm,
undisturbed, iron inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

52

B+J

HC, SAL

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651563 E: 485897

From Benchmark: 10m Southeast

Benchmark: Well Centre

Sheet: 11 of 26




Borehole Log: 17BH10

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

MANNNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

0.00-0.20

0.30-0.50

s
KERE
KEREE

Organic, black (10YR 2/1)

1.0

1.5

2.0

2.5

LSS SSSSSSSSSS ST

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651582 E: 485889

From Benchmark: 10m Northeast

Benchmark: Well Centre

Sheet: 12 of 26




Borehole Log: 17BH11

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)
Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

ATy e

1.5

2.0

2.5

Clay, brown (10YR 4/3), 0.00-0.20
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

0.30-0.50
*VOC field screening values not

obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no

samples obtained
0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,

2-5% fine gravel <8mm, 2.80-3.00
undisturbed, silt inclusions

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar Drilling Contractor: Diverse Drilling

HC - Hydrocarbons
SAL - Salts
PS - Particle Size

M - Metals Drill Date: 2/10/2017 (mm/dd/yy)

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen Drill Method: 15¢m Solid Stem

GLY - Glycol Screen
MTH - Methanol

GPS Coordinates: UTM: 10 N: 6651561 E: 485905

From Benchmark: 15m Southeast

Benchmark: Well Centre

Sheet: 13 of 26




Borehole Log: 17BH12

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

2.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

ZZ\\\\\\\\\\\\\IEE

3.0

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, undisturbed

2.80 - 3.00

o™ Drill
Cuttings

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651578 E: 485904

From Benchmark: 15m East

Benchmark: Well Centre

Sheet: 14 of 26




Borehole Log: 17BH13

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

MANNNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

0.00-0.20

0.30-0.50

kKKK
Kk kK|
kk kKK

Organic, black (10YR 2/1)

1.0

1.5

2.0

2.5

LSS SSSSSSSSSS ST

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651588 E: 485891

From Benchmark: 15m Northeast

Benchmark: Well Centre

Sheet: 15 of 26




Borehole Log: 17BH14

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #

Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

MANNNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

0.00-0.20

0.30-0.50

kKKK
Kk kK|
kk kKK

Organic, black (10YR 2/1)

1.0

1.5

2.0

2.5

LSS SSSSSSSSSS ST

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

Drilling Contractor: Diverse Drilling

GPS Coordinates: UTM: 10 N: 6651585 E: 485876

From Benchmark: 15m North

Benchmark: Well Centre

Sheet: 16 of 26




Borehole Log: 17BH15

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

LAIIIIIITIIIIIIITIITITIIIII s

1.5

2.0

2.5

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand and silt
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651572 E: 485861

From Benchmark: 15m Northwest

Benchmark: Well Centre

Sheet: 17 of 26




Borehole Log: 17BH16

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

2.5

3.0

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

A VD . A R, . A VL. U\ WA V. . . W

A b U U U U . . . . . . . R

AAANNNNANNNNNNNN\NE

AR RRARRRNRRN

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651559 E: 485865

From Benchmark: 15m West

Benchmark: Well Centre

Sheet: 18 of 26




Borehole Log: 17BH17

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

2.5

3.0

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

A VD . A R, . A VL. U\ WA V. . . W

A b U U U U . . . . . . . R

AAANNNNANNNNNNNN\NE

AR RRARRRNRRN

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651546 E: 485876

From Benchmark: 15m Southwest

Benchmark: Well Centre

Sheet: 19 of 26




Borehole Log: 17BH18

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

2.5

3.0

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, sand inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

A VD . A R, . A VL. U\ WA V. . . W

A b U U U U . . . . . . . R

AAANNNNANNNNNNNN\NE

AR RRARRRNRRN

Silty clay, light gray (10YR 7/1),
massive, moist, friable, 2-5%
fine gravel <8mm, sand
inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

End of Borehole at 3.00 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651552 E: 485892

From Benchmark: 15m South

Benchmark: Well Centre

Sheet: 20 of 26




Borehole Log: 17BH19

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

LAIIIIIITIIIIIIITIITITIIIII s

1.5

2.0

2.5

Clay, dark brown (10YR 3/3),
massive, moist, very firm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

53 B+J

HC, SAL

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651518 E: 485932

From Benchmark: 57m East, 56m South

Benchmark: Well Centre

Sheet: 21 of 26




Borehole Log: 17BH20

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

LAIIIIIITIIIIIIITIITITIIIII s

2.5

Clay, dark brown (10YR 3/3),
massive, moist, very firm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651530 E: 485921

From Benchmark: 50m East, 45m South

Benchmark: Well Centre

Sheet: 22 of 26




Borehole Log: 17BH21

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm) -

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) a
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

1.0

1.5

2.0

LAIIIIIITIIIIIIITIITITIIIII s

2.5

Clay, dark brown (10YR 3/3),
massive, moist, very firm,

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651548 E: 485920

From Benchmark: 50m East, 30m South

Benchmark: Well Centre

Sheet: 23 of 26




Borehole Log: 17BH22

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

0.5

MANNNN\EE

Clay, brown (10YR 4/3),
massive, moist, firm, 2-5% fine
gravel <8mm, disturbed, pad
material

0.00-0.20

0.30-0.50

kKKK
Kk kK|
kk kKK

Organic, black (10YR 2/1)

1.0

1.5

2.0

2.5

LSS SSSSSSSSSS ST

Silty clay loam, yellow (2.5Y 8/6),
massive, moist, friable, 2-5%
fine gravel <8mm, undisturbed

Hard clay, dark gray (10YR 4/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
c©d Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen
B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size
M - Metals

PAH - Polycyclic Aromatic Hydrocarbons

ST - Sterilants

ALC - Alcohol Screen
GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651617 E: 485901

From Benchmark: 60m North, 55m East

Benchmark: Well Centre

Sheet: 24 of 26




Borehole Log: 17BH23

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Symbol

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

1.5

2.0

2.5

AN

Clay, light gray (10YR 7/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, iron
and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651610 E: 485841

From Benchmark: 60m North, 55m West

Benchmark: Well Centre

Sheet: 25 of 26




Borehole Log: 17BH24

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Exploratory Boreholes

SUBSURFACE PROFILE

SAMPLE

VOC Concentration (ppm)

Depth (mbgl)

Description

Symbol

Depth (m)

Sample #
Sample Type

Lab analysis

50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o
o

Silty clay loam, brown (10YR
4/3), massive, moist, friable,
2-5% fine gravel <8mm, sand
inclusions

*VOC field screening values not
obtained at all sampling depths
due to delineation sampling

*Exploratory borehole; no
samples obtained

1.5

2.0

2.5

AN

Clay, light gray (10YR 7/1),
massive, moist, firm, 2-5% fine
gravel <8mm, undisturbed, iron
and sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80 - 3.00

o™ Drill
Cuttings

3.0

End of Borehole at 3.00 m.

Q.

Legen

B-Bag; J - Jar

HC - Hydrocarbons
SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651592 E: 485841

From Benchmark: 50m North, 55m West

Benchmark: Well Centre

Sheet: 26 of 26




Borehole Log: 17BH01

Client: Paramount Resources Ltd.

Project: Phase 2 Environmental Site Assessment

Legal Location: A-01

Area of Concern: Well Centre Area

SUBSURFACE PROFILE

SAMPLE

Depth (mbgl)

Description

Depth (m)

Sample #
Sample Type

Lab analysis

VOC Concentration (ppm) -
50 100 150 200 250 300 350

. LEL (%) .
1‘0 29 39 49 59 QO 79 89 QO

N EC Value (dS/m) N
12 3 4 5 6 7 8 9

Borehole
Completion
Details

o

Clay, light brown (10YR 6/3),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, iron and sand
inclusions

Dup B @ 0.8-1.0m

Hard clay, dark gray (10YR 4/1),
massive, moist, very firm, 2-5%
fine gravel <8mm, 1-2% coarse
gravel 8-64mm, undisturbed,
sand inclusions

A/ /7\\\\N\\IEE

Silty clay loam, light gray (10YR
7/1), massive, moist, friable,
1-2% coarse gravel 8-64mm,
undisturbed, sand inclusions

0.00-0.20

0.30-0.50

0.80-1.00

1.30-1.50

1.70-1.90

2.20 - 2.50

2.80-3.00

3.20-3.40

4.30 - 4.50

N
N
@

24,25 | B+

26 B

27 B

28 B+J

29 B

30 B

31 B

HC, M, SAL

HC, M, SAL

S Dril
Cuttings

End of Borehole at 4.50 m.

Legend

B-Bag; J - Jar

HC - Hydrocarbons

SAL - Salts

PS - Particle Size

M - Metals

PAH - Polycyclic Aromatic Hydrocarbons
ST - Sterilants

ALC - Alcohol Screen

GLY - Glycol Screen

MTH - Methanol

Drilling Contractor: Diverse Drilling
Drill Date: 2/10/2017 (mm/dd/yy)

Drill Method: 15¢cm Solid Stem

GPS Coordinates: UTM: 10 N: 6651571 E: 485882

From Benchmark: 3m North

Benchmark: Well Centre

Sheet: 3 of 26
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Table 1. Soil - BTEX, Petroleum Hydrocarbons (F1-F4) and Grain Size

Paramount Resources Ltd.

Phase 2 Environmental Site Assessment Report A-01

May 2017
BTEX and PHC (F1-F4)
Sample Depth Sample Date Chrom. e
Sample ID (mbgl) (dd-mm-yy) Benzene | Toluene | Ethylbenzene | Total Xylenes | Fraction 1° | Fraction 2 | Fraction 3 | Fraction 4° returned to % Grain Size
. Moisture | 75 pm Sieve
baseline
CCME Surface Soil Guidelines® (mg/kg) 0.0068 0.08 0.018 2.4 170 150 1300 5600 NC NC NC
CCME Subsurface Soils Guidelines* (mg/kg) 0.0068 0.08 0.018 2.4 170 230 3500 10000 NC NC NC
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 Fine (21)
17C01 2.8-3.0 10-Feb-17 Fine (32)
Dup A 2.8-3.0 10-Feb-17 Fine (33)
17C01 4.7-4.9 10-Feb-17 Fine (2)
17C02 0.3-0.5 10-Feb-17 Fine (20)
17C02 1.7-1.9 10-Feb-17 Fine (19)
17C02 3.2-3.4 10-Feb-17 Fine (7)
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10 Yes 15
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24 Yes 19
17BHO1 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 93 278 <10 Yes 15
17BH05 2.2-2.5 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 32 <10 Yes 16
EXPLORATORY BOREHOLES
17BHO9 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 15
17BH19 1.7-1.9 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 14
Rev: 17.01.25
Notes:

Land Use: Residential/Parkland Grain Size: Fine

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines

2 _ Fraction 1 petroleum hydrocarbons (C6-C10) minus benzene, toluene, ethylbenzene and xylene concentrations

3 - Fraction 4 petroleum hydrocarbons (C34-C50 or >C34) as determined by high temperature gas chromatography

Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions

Blank - Not analyzed
NC - No criteria established




Paramount Resources Ltd.

Table 2. Soil - Regulated Metals

Phase 2 Environmental Site Assessment Report A-01

May 2017
£ - - Z |5 0
B8 lz| 5|5 |28 8|8 |8 |z|5 |s|2|z|2|5|=|8|=|E|-|2|% <
sample ID Sample Sample Date (dd-mm- g e 2n |2 a gg g c o g o 2 &19 = = = > 3 %—; g = g & g 5 N
Depth (mbg) w E| g |Eg|88| s | s |88|E|5|EC| 2| |8 | |22 |5 |2|5|&|%5|%/|E&
Bl S| 2 || &3 |Els |S|S| |5 |5|"|F S1&8|°
< = [y} [ © o o © o v >
= = @ £ |3 2
o T
CCME Guidelines* (mg/kg) 20 12 500 4 nc 10 64 0.4 50 63 140 | 6.6 10 45 1 20 1 50 23 130 | 200
BACKGROUND CONTROLS
17C01 0.8-1.0 10-Feb-17 14.6 98
17C01 1.7-1.9 10-Feb-17 16.1 97
17C01 2.2-2.5 10-Feb-17 14.1 94
17C02 0.8-1.0 10-Feb-17 13.4
17C02 1.3-15 10-Feb-17 13.7
17C02 1.7-1.9 10-Feb-17 12.3
WELL CENTRE AREA
17BHO1 0.8-1.0 10-Feb-17 <0.5 | 14.0 | 273 0.7 <0.5 <0.5 | 19.3 | <0.3 | 10.6 | 19.3 | 11.9 | <0.5 1.6 265 | 0.6 | <0.5 [ <0.5 ] 0.6 1.0 (342 96
Dup B 0.8-1.0 10-Feb-17 0.5 |14.2 | 297 0.7 <0.5 <0.5 | 19.1 | <0.3 | 10.2 | 18.7 | 12.4 | <0.5 1.6 26.2 | 0.6 | <0.5 [ <05 |<0.5| 1.0 341 93
17BHO1 2.2-2.5 10-Feb-17 <0.5 | 13.7 | 439 0.7 <0.5 1.1 199 | <0.3 | 94 | 18.4 | 11.7 | <0.5 1.5 242 | 0.6 | <0.5 [ <0.5 |<0.5| 1.1 [33.2 | 475
17BHO1 4.3-45 10-Feb-17 101
17BH02 2.2-2.5 10-Feb-17 87
17BHO03 2.2-2.5 10-Feb-17 87
17BH04 2.2-2.5 10-Feb-17 90
17BHO5 2.2-2.5 10-Feb-17 98
Rev: 17.01.25
Notes:

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines

Land Use: Residential/Parkland

Bold - Value exceeds specified guideline

Grain Size: Fine

Bold - Value exceeds specified guideline but comparable to background conditions

Blank - Not analyzed
NC - No criteria established




Notes:

Paramount Resources Ltd.

Table 3. Soil - Detailed Salinity
Phase 2 Environmental Site Assessment Report A-01

May 2017
Soluble lons
Sample Date| LabpH | LabEC Saturation | Sodium | Calcium | Magnesium | Potassium | Chloride Sulphate L
sample D | Sample Depth (MO | (4ammyy) | (6.08.5)" [(@s/m | A% | % | ) | () | (me) (K @ | (soq |Cuideline
mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg

CCME Guidelines® <5 1
EGCSR Guidelines 6-8 <2 <5 2
BACKGROUND CONTROLS

17C01 0.8-1.0 10-Feb-17 7.04 0.28 0.40 45 5 17 3 <2 <2 19 1,2

17C01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 34 9 15 2 3 2 19 1,2

Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 40 8 16 2 3 2 20 1,2

17C01 4.7-4.9 10-Feb-17 7.79 0.76 7.70 62 79 9 2 9 12 148 1,2

17C02 0.3-0.5 10-Feb-17 7.35 0.42 1.47 42 16 14 4 <2 5 47 1,2

17C02 1.7-1.9 10-Feb-17 7.26 0.43 2.97 38 22 8 2 <2 3 40 1,2

17C02 3.2-3.4 10-Feb-17 7.74 0.97 6.70 47 72 13 3 10 9 185 1,2
WELL CENTRE AREA

17BHO1 0.8-1.0 10-Feb-17 7.28 0.33 0.81 54 11 19 4 <2 4 42 1,2

Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 54 9 21 4 <2 8 38 1,2

17BHO1 2.2-2.5 10-Feb-17 7.31 0.57 2.12 46 26 17 4 2 42 41 1,2
EXPLORATORY BOREHOLES

17BH09 1.7-1.9 10-Feb-17 7.17 0.41 1.81 56 24 17 4 3 <2 67 1,2

17BH19 1.7-1.9 10-Feb-17 7.38 0.75 5.39 52 62 14 3 3 <2 150 1,2

Rev: 17.01.25

Land Use: Residential/Parkland
1 - Canadian Council of Ministers of the Environment (CCME). 2017.
Tier 1 Soil Remediation Guidelines

Grain Size: Fine

2 - Environmental Guidelines for Contaminated Site Remediation (EGCSR). 2003

Bold - Value exceeds specified guideline

Bold - Value exceeds specified guideline but comparable to background conditions

Blank
NA
NS

- Not analyzed

- Not Applicable
- Not Specified




Table 4. Soil - Quality Control - BTEX and Petroleum Hydrocarbons (F1-F4)

Paramount Resources Ltd.

Phase 2 Environmental Site Assessment Report A-01

May 2017
Grain Size
Sample Date
Sample ID Benzene Toluene Ethylbenzene Xylenes Fraction 1 Fraction 2 Fraction 3 Fraction 4 75 pm
(dd-mm-yy) m§/ kg m§/ kg mE/kg m§/ kg m§/kg m§/kg mg/kg mE/kg Sieve
17C01 2.8-3.0 10-Feb-17 32
Dup A 2.8-3.0 10-Feb-17 33
Detection Limit - - - -—- 1
Difference --- - - - --- - - - -1
Relative Percent Difference - - - -—- -3.08
Duplicate Sample Results --- -—- -—- -—- --- -—- Good |
Grain Size
Sample Date
Sample ID Benzene Toluene Ethylbenzene Xylenes F1(C6-C10) F2 (C10-C16) Fraction 3 Fraction 4 75 pm
(dd-mm-yy) mE/kg mE/kg mE/kg m§/kg m§/kg mE/kg mE/kg mE/kg Sieve
17BHO01 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 49 148 <10
Dup B 0.8-1.0 10-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 321 837 24
Detection Limit 0.005 0.05 0.01 0.05 10 10 10 10 -
Difference #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! -272 -689 #VALUE! -
Relative Percent Difference #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! -147.03 -139.90 #VALUE! -
Duplicate Sample Results - - - NA Poor
Rev: 17.01.25

Notes:

Good - Evaluation indicates acceptable reproducibility
Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
-- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply



Table 5. Soil - Quality Control - Regulated Metals
Phase 2 Environmental Site Assessment Report A-01

Paramount Resources Ltd.

May 2017
£ g 3 o
€ — - 2 5 5 [ T = = 2 ) = 5 s
£ |1 2| 8 3l g | || S| |||z 5|82 |E| |2 2|«
z s < E8| SF| € < E 5 s < 2 g z £ g £ < £ 5 £ £ S
Sample Date 5 = £ £ s 2 E H E < € = 3 > 5 £ ] E = 5 = 3 2 >
sample ID £ g 2 5| gd| % 5 E 5 5 8 g g g 3 g £ 2 2 £ < 3 £
| 5| 3 g % sl 2| 3| E|E| s | &8 |2 g| 2|2 |3 |&7|E& 5 § | ™
& £ @ 8 s s 3 a >
& £ £ s
o =]
(dd-mm-yy) | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | meg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | meg/kg | mg/kg | mg/kg | mg/kg | mg/kg | meg/kg | me/keg
17BH01 0.8-1.0 10-Feb-17 <0.5 14.0 273 0.7 <0.5 <0.5 19.3 <0.3 10.6 19.3 11.9 <0.5 1.6 26.5 0.6 <0.5 <0.5 0.6 1.0 34.2 96
Dup B 0.8-1.0 10-Feb-17 0.5 14.2 297 0.7 <0.5 <0.5 19.1 <0.3 10.2 18.7 12.4 <0.5 1.6 26.2 0.6 <0.5 <0.5 <0.5 1.0 34.1 93
Detection Limit 0.5 0.5 0.5 - - 0.5 0.5 0.5 0.5 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1
Difference| #VALUE! 0.2 24 -—- -—- 0 #VALUE! | #VALUE! -0.2 #VALUE! -0.4 -0.6 0.5 #VALUE! 0 -0.3 0 #VALUE! | #VALUE! | #VALUE! 0 -0.1 3
Relative Percent Difference| #VALUE! 1.42 8.42 - - 0.00 |#VALUE!|#VALUE!| -1.04 |#VALUE!| -3.85 -3.16 412 | #VALUE!| 0.00 -1.14 0.00 |#VALUE!|#VALUE! | #VALUE!| 0.00 -0.29 3.17
Duplicate Sample Results -- Good Good -- -- -- -- -- Good -- Good Good Good -- Good Good Good -- -- -- Good Good Good
Rev: 17.01.25

Notes:
Good - Evaluation indicates acceptable reproducibility

Poor - Evaluation indicates poor reproducibility

Blank - Not analyzed
--- - Not applicable

NA - Concentration is <5x detection limit therefore RPD does not apply
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Table 6. Soil - Quality Control - Detailed Salinity
Phase 2 Environmental Site Assessment Report A-01

May 2017
Sample Date Lab EC Soluble lons
Sample ID Lab pH (dS/m) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) | Potassium (K) Chloride (Cl) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/ke mg/kg
17C01 2.8-3.0 10-Feb-17 7.07 0.38 0.97 9 15 2 3 2 19
Dup A 2.8-3.0 10-Feb-17 7.10 0.32 0.84 8 16 2 3 2 20
Detection Limit --- 0.05 --- 2 1 1 2 2 2
Difference -0.03 0.06 0.13 1 -1 0 0 0 -1
Relative Percent Difference -0.42 17.14 14.36 11.76 -6.45 0.00 0.00 0.00 -5.13
Duplicate Sample Results Good Good Good Good Good Good Good Good Good
Soluble lons
Sample ID sample Date Lab pH (L::/:f) SAR Sodium (Na) Calcium (Ca) Magnesium (Mg) [ Potassium (K) Chloride (Cl) Sulphate (S0,)
(dd-mm-yy) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
17BH01 0.8-1.0 10-Feb-17 7.28 0.33 0.81 11 19 4 <2 4 42
Dup B 0.8-1.0 10-Feb-17 7.30 0.34 0.61 9 21 4 <2 8 38
Detection Limit --- 0.01 - 2 1 1 2 2 2
Difference 0 0 0.2 2 2 0 #VALUE! 2 7
Relative Percent Difference 0.27 2.99 28.17 20.00 10.00 0.00 #VALUE! -66.67 10.00
Duplicate Sample Results Good Good Good Good Good Good -—- NA Good
Rev: 17.01.25

Notes:
Good
Poor
Blank

NA

- Evaluation indicates acceptable reproducibility

- Evaluation indicates poor reproducibility

- Not analyzed
- Not applicable

- Concentration is <5x detection limit therefore RPD does not apply
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Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Para et al Liard F-36 March 2017

INTRODUCTION

Paramount Resources Ltd. (Paramount) retained North Shore Environmental Consultants Inc. (North
Shore) to conduct a Phase 1 Environmental Site Assessment (ESA) for the Para et al Liard F-36 gas well
located in the Northwest Territories (NWT) at Unit F, Section 36 Grid Area 60° 10', 123° 15’ (Site).

The purpose of the Phase 1 ESA was to assess and qualify potential environmental concerns
associated with the Site through a historic records review and site visit. The Phase 1 ESA was
conducted in general accordance with the Canadian Standards Association (CSA) Standard Z678-01:
Phase | Environmental Site Assessment (CSA, 2001). The Alberta Energy Regulator (AER) Assessing
Drilling Waste Disposal Areas: Compliance Option for Reclamation Certification (AER, 2014) guidelines
were used to assess the drilling waste associated with the Site.

FINDINGS

The Para et al Liard F-36 well was drilled over two winter seasons. It was spud on March 3, 1998 and
drilled until March 28, 1998 to a depth of 1494 metres. Drilling was stopped due to spring break-up
and deteriorating road conditions. Drilling of the main hole was completed the following winter
between December 23, 1998 and February 5, 1999 to a final depth of 2110 metres. The well
produced sweet natural gas, condensate and produced water between 2000 and 2005 before the site
was deactivated by Paramount in April 2008. Fluids were transported from the site via pipeline to the
Paramount Maxhamish d-36-1 compressor station in BC. The wellsite is accessible by helicopter and
winter roads.

Infrastructure identified in association with the site includes the following: wellhead, two pipe racks,
radio tower, meter building, two separator skids, methanol tank within a 1 m high steel containment,
aboveground storage tank (AST) in secondary containment, flare knockout drum with vent stack, pig
launcher, surface piping, risers, fuel tank and other various chemical barrels and tanks. The
Paramount June 2009 As-built plan of the area shows a decking site and borrow pit were located
southeast of the wellsite. It is not known for certain if these were cleared in association with the
wellsite. A 30 m by 60 m campsite was noted on the survey plan to the east of the wellsite. There
were no remote sumps identified in association with the wellsite.

March 1998 Drilling Event (0-1494m)

The surface and intermediate hole sections of the well were drilled using a gel-chem drilling mud.
According to documentation completed by Chiron Technologies Inc., the drilling waste associated
with the original drilling event was disposed of on site by mix-bury-cover and pump-off to the north
of the lease. The sump was located northwest of well centre. Formal drilling waste disposal
documentation was not available for review and as a result a Compliance Option 2 checklist and
associated calculations were completed as per the Assessing Drilling Waste Disposal Areas:
Compliance Options for Reclamation Certification document (AER, 2014). The drilling waste meets the
requirements of the checklist and associated calculations and no further assessment of the drilling
waste disposal area is required.
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December 1998-February 1999 Re-entry Event (1494-2110m)

The main hole section of the well was drilled using a nitrified calcium chloride invert mud system.
There was no information in the available documentation reviewed with respect to how or where the
main hole drilling waste was disposed of. As a worst case scenario, it is assumed that the drilling
waste was disposed of on site. The drilling waste does not meet the requirements of the Compliance
Option 2 checklist and associated calculations and further investigation of a potential on site drilling
waste disposal area is required.

Drill stem tests (DSTs) #1-3 were conducted during initial drilling operations in March 1998 recovering
drilling mud and gasified mud. DST’s #4-8 were conducted during the well re-entry recovering mud,
gassy inhibited water and gassy watery invert. The Chiron Technologies Pump-off/Lease Diagram
shows a flare pit was located on the east side of the lease. The DST reports noted ‘vent contents to
flare’ and ‘chamber left open to the pit’ during DST testing and as a result further assessment of the
drilling flare pit is required.

Spills & Complaints

A review of the NWT Resource Wildlife and Economic Development’s Hazardous Material Spill
Database identified the following spills associated with the F-36 wellsite:

Spill No. Date Spill Location Product Released  Volume Source

2003739 | December 10, 2003 | F-36 Pipeline ROW | Condensate Water 40 L Pipe or Line
. Condensate & Storage Tank

2003662 | November 3, 2003 F-36 Wellsite Produced Water 1000 L < 4000 L

2001359 | November 21, 2001 F-36 Wellsite Condensate Water 150 L Stzrzgg(‘)l’ink

2001099 April 1, 2001 F-36 W'?II§|te _Rlser Methanol Water 10L Pipe or Line

for 4” Pipeline
2001071 | March 8, 2001 F-36 Wellsite Glycol 121 Dé:::e?r

The Alpine Environmental (Alpine) Annual 2005 Environmental Site Assessment Report indicated that
an area of stained gravel was previously noted in the area of the flare stack in 2004 and a small
amount of staining was present near the wellhead.

An NWT Spill Report identified on off lease spill along the access road into the F-36 wellsite between
January 21 and 23, 2000. It was estimated that 800 L of waste was released on the access road during
rig move events and accumulated in two low spots along the road; however the exact locations are
not known. There was contradicting information available with respect to the type of material
released. One spill report indicated that the spill material may have contained hydrocarbons and had
a hydrocarbon odor while another spill report identified the material as drilling fluid. Snow was
windrowed to the road center and then cleaned up and taken to the remote drilling waste lined sump
at O-35.
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The July 30, 2013 Aboriginal Affairs and Northern Development Canada Environmental Inspection
Report noted staining on the ground beside one of the fuel containment berms and the wellhead.
Hydrocarbon material was present on one side of the fuel containment berm indicating that it had
overflowed. Old spill pads were noted littered on the site.

Previous Assessments/Reports

Alpine completed an Annual ESA report in October 2005. The assessment was conducted to visually
inspect the wellsite for signs of environmental impact and note changes in site conditions compared
to previous site visits. The Alpine report references an April 22, 2004 report entitled Vent Stack
Release — Fort Liard Re: INAC Spill Numbers 01-739 and 03-662. The report contained results with
respect to biopile and associated flare stack excavations and indicated impacts remain in-situ at the
base of the flare stack; however, a formal copy of the report could not be obtained from available
company records.

In January 1998, Golder Associates Ltd. and Western OQilfield Environmental Services Ltd. completed
an Environmental Impact Assessment for the Fort Liard Additional Exploratory Drilling Project. The
assessment was conducted to meet the requirements of the Canadian Environmental Assessment
Act.

Interviews

There were no Paramount operations personnel with historic knowledge of drilling or production
activities at the Site available for an interview. The assessment was conducted to meet the
requirements of the Canadian Environmental Assessment Act.

Site Visit

A site visit was conducted on February 1, 2017 under snowy conditions. Dead vegetation identified on
site from the previous year’s growing season consisted of spruce, birch, willow, cattail, fescue, brome
and dock. The wellsite was surrounded by spruce, birch, willow, fescue and brome. A lagoon was
observed on the northeast portion of the site and a subsided area with cattails was noted on the
southwest side of the lease. A berm surrounded the well pad and a 20 m cut on the north side of the
wellsite was used to fill the southern half of the lease. Erosion from water run-off was evident
throughout the site. Infrastructure present on the lease at the time of the assessment included a 400
bbl tank in containment, 3 ASTs in containment containing corrosion inhibitor, radio tower, electrical
boxes, flare knock-out tank, above and below ground pipelines, flare stack, three shacks and pipe
racks and pilings throughout.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the information gathered for this Phase 1 ESA from the historic records review and the site
inspection, North Shore concludes that there is a potential for environmental impact in connection
with the site. A Phase 2 ESA is recommended to assess the following areas of potential concern:

Well centre;
Production facility/former spill areas;

Flare stack area;

Potential drilling waste disposal area associated with the well re-entry, including the former
sump area on the northwest portion of the site; and

Drilling flare pit area.
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DISCLOSURE

North Shore Environmental Consultants Inc. (North Shore) has prepared this report taking into
account government regulations available at the time of the assessment. North Shore has not made
an independent verification of historical or analytical results provided by third parties and therefore
makes no assurances regarding the accuracy of such information. It has assumed such information is
correct. Where indicated or implied the conclusions are based on visual observation and/or analytical
testing conducted at the time of the assessment. The conclusions do not apply to any areas of the site
not investigated.

This report is intended for the exclusive use of the company, organization, or individual to whom it is
addressed and may not be relied upon by any third party without the express written permission of
North Shore. The investigation and reporting has been conducted with a reasonable level of attention
and skill, in accordance with standards prevailing in the environmental consulting profession at the
time of report date in the location in which the report was prepared.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. North Shore accepts no responsibility for damages, if
any, suffered by any third party as a result of the use of this report or any decisions made or actions
based on this report.

In the preparation of this report, selected Alberta Energy Regulator (AER) reference material has been
gathered from AbaData™ (property of Abacus Datagraphics Ltd.), which is an online information
source. The information provided by AbaData is received directly from the AER, electronically
updated on a monthly basis and is assumed to be correct.
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CLOSURE

North Shore appreciated the opportunity to work on this project. If we can provide clarification of any
part of this report, please contact the undersigned at (780) 467-3354.

This report was prepared by:

Ann Tuson
Environmental Consultant

Reviewed By:

Angela Bricker, B.Sc., P.Ag.
Environmental Consultant
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‘Petitot’
. . Al coordingtes shown cré on 1927 North Americon Dotum.
\ X M - Wellsite contral established using differentioliy corrected GPS observations.
l . Final coordinate volues for control were transformed from NAD83
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SURVEYED FOR
 PARAMOUNT RESOURCES LTD.

BY : W.V. JOHNSON, CLS
NOVEMBER, 1997.

LEGEND

UTM coordinates ore computed for Zone 10, central meridian 123° W. I
Bearings were derived from differentially corrected GPS Observctlons
and are referred to meridian 123° W

Distances are expressed in metres cnd decimals thereof.

Distances shown in traverse gre mecsured distances reduced to

the horizontal at genera! ground level.

For the computation of coordinctes measured distances hqve been
reduced to the UTM plane by muitiplying them by cn avercge combined
scale factor of 0.9995232.

W.V. Johnson, of the City of Fort St. John, British Columbic, Cancda
Lands Surveyor, make oath and say that I hove in my own

proper person, according to law and the instructions of the

Surveyor General of Canade Lands, faithfully and correctly

executed the survey shown by this plan and field notes, and thct

the said plan and field notes agre correct cnd true to the best

of my knowledge cnd befief.

SO HELP ME GCD

Distonces shown on grid area subdivisions ore UTM picne.
Authorized control monuments found
Monuments placed .
Traverse Hub plcced
Mkr. denotes metal marker post 2.0m long placed 0.30m N.
Elevations were derived from Geodetic Survey of Canada

Monument ‘Petitot’ Elev. = 218.241 m

Survey was completed prior to drilling; therefore well as drilled may
not necessarily agree with proposed location.

W.V. Johnson, /CLS

Sworn before me at Fart St. John,
this 23rd doy cf November, 1997.
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THIS SURVEY WAS EXECUTED DURING THE PERIOD
NOVEMBER t4th TO NOVEMBER 17th, 1997. BY W.V. JOHNSON, CLS

PARAMOUNT RESOURCES LTD.
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Search Criteria:2000, 2017, F-36, NT,

an
Morthwest
Territories

Hazardous Materials Spill Database

Environment Division of ENR
Scotia 6, 5102-50th Avenue; Yellowknife, NT X1A 3S8

Sorted By: Location for the year

Phone: (867) 873-7654 Fax: (867) 873-0221

Page 1 of 1

2017
(s):
Spill No. Date Ter | Region Location Site Description C dity Q ity | Source Agency
2003739 2003-12-10 NT DEH - F-36 30 Miles South of Fort Liard Condensate Water 40 L|PL NEB
2003662 2003-11-03 NT | DEH - F-36 Wellsite 60:05:463N 132:22:114W g°"de“s"“e & 1000 L|ST< NEB
roduced Water
2001359 2001-11-21 NT DEH - \Well Site Location F-36 near Fort Liard Condensate Water 150 L|ST< NEB
2001099 2001-04-01 NT DEH - F-36 Wellsite Riser for 4" Pipeline 60:10N 123:15W |Methanol/Water 10 LJPL NEB
2001071 2001-03-08 NT DEH - F-36 60:05N 122:22W Glycol 12 L|DRUM NEB

Total Spills on this Report: 5

This report contains information regarding spills that were reported to the NWT 24-Hour Spill Line. The absence of information on any particular location in no way guarantees that
contamination has not occurred at that location.

LEGEND

Region:

BAF - Baffin

DEH - Deh Cho
INU - Inuvik

KEE - Keewatin
KIT - Kitikmeot
NSL - North Slave
SAH - Sahtu

SSL - South Slave

Source:
AIR - Aircraft

DRUM - Drum or Barrel

MV - Marine Vessel

NS - Natural Seepage
OTH - Other Transportation ST> - Storage Tank >4000 litres

PL - Pipe or Line

RT - Rail Train

SL - Sewage Lagoon

ST< - Storage Tank <4000 litres

TP - Tailings Pond
TRU - Truck
UK - Unkown

WELL - Wet Wells, Flaring

Boom

Agency:

CCG - Canadian Coast Guard

EP - Environment Canada

GN - Government of Nunavut

GNWT - Government of Northwest Territories
ILA - Inuvialiut Land Administration

INAC - Indian and Northern Affairs Canada
NEB - National Energy Board

http://apps.enr.gov.nt.ca/App/spills/epd spills/Asp/SpillReportlt....

1/19/2017
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From: Ann Tuson

To: Ann Tuson

Subject: FW: Looking for Production Information
Date: Thursday, January 26, 2017 12:11:13 PM
Attachments: image001.ipa

From: Kristen Cameron [mailto:Kristen_Cameron@gov.nt.ca]
Sent: Thursday, January 26, 2017 10:42 AM

To: Brent Walchuk
Cc: DST_ITI_OROGO
Subject: RE: Looking for Production Information

Brent,

I have included a table below that shows the annual production statistics gathered by the NEB for
the Fort Liard fields.

There are four fields:
e Liard Wells: Liard F-25A, K-29, M-25, 2K29, 3K-29, 2M-25, K29A
e Liard North Wells: North Liard P-66A
e Fortliard SE  Wells: SE Fort Liard N-01
e Fort Liard Wells: Fort Liard F-36, O-35

There is monthly data by well, but it would take me a while to compile the historical records for
release. Please let me know if this information suits your purpose, and feel free to call if you have
any questions.

Annual Wellhd Annual Oil Prod Annual Annual Wtr
Field Name Year  Gas Prod (10°m?3) (m3) Cond Prod Prod
(m®) (m?)

Liard Wells:  Liard F-25A, K-29, M-25, 2K29, 3K-29, 2M-25, K29A

Liard 2000 490,079.2 - - 21,530.9
Liard 2001 1,213,623.8 - - 75,896.1
Liard 2002 834,139.7 - - 144,375.2
Liard 2003 680,340.6 - - 215,589.5
Liard 2004 465,409.7 - 4,002.3 -
Liard 2005 203,286.2 - - 114,509.2
Liard 2006
Liard 2007
Liard 2008
Liard 2009
Liard 2010
Liard North Wells: North Liard P-66A
Liard North 2000 60,113.4 23,386.8
Liard North 2001 1,824.0 5,488.5

Liard North 2002


mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F1FCF56D356C4D58AD443F7BD8AE241D-ANN TUSON
mailto:atuson@northshoreenv.com
mailto:Kristen_Cameron@gov.nt.ca





Fort Liard SE Wells: SE Fort Liard N-01

Fort Liard SE 2001 33,153.6 - - 259.4
Fort Liard SE 2002 61,898.6 - 422.3 778.4
Fort Liard SE 2003 51,128.2 - 566.2 1,666.5
Fort Liard SE 2004 48,152.9 - 44.6 421.2
Fort Liard SE 2005 38,799.0 - - 46.0
Fort Liard SE 2006 - - - -
Fort Liard SE 2007 - - - -
Fort Liard SE 2008 - - - -
Fort Liard SE 2009 - - - -
Fort Liard SE 2010 - - - -

Fort Liard Wells: Fort Liard F-36, O-35

Fort Liard 2000 81,792.3 - - -

Fort Liard 2001 57,173.5 - - -

Fort Liard 2002 35,705.4 - - -

Fort Liard 2003 15,721.4 - - -

Fort Liard 2004 10,422.3 - - -

Fort Liard 2005 50,737.9 - - -

Fort Liard 2006

Fort Liard 2007

Fort Liard 2008

Fort Liard 2009

Fort Liard 2010

- Kristen

From: Brent Walchuk [mailto:bwalchuk@northshoreenv.com]
Sent: Monday, January 23, 2017 07:50

To: Kristen Cameron

Cc: Ann Tuson

Subject: RE: Looking for Production Information

Thanks Kristen. If there are any issues sending the information via email let me know and we could
send it through North Shore’s FTP site.

Thanks,

Brent

From: Kristen Cameron [mailto:Kristen_Cameron@gov.nt.ca]
Sent: Friday, January 20, 2017 3:29 PM

To: Brent Walchuk
Cc: Ann Tuson
Subject: RE: Looking for Production Information

Brent,


mailto:bwalchuk@northshoreenv.com
mailto:Kristen_Cameron@gov.nt.ca

Thanks for sending the specifics. If the information is readily available, we may have it in a few days,
but it can sometimes take a couple of weeks if it has been archived.

In the meantime, | have found production reports for 2005 and 2006. | will see what information |
can send you from those reports.

- Kristen

From: Brent Walchuk [mailto:bwalchuk@northshoreenv.com]
Sent: Friday, January 20, 2017 10:15

To: Kristen Cameron

Cc: Ann Tuson

Subject: RE: Looking for Production Information

Hi Kristen,

Thank you for the quick response. The production records that we are looking for are from the early
2000's. Specifically, we are looking for information for the Paramount Resources wells 0-35, N-01, |-
46, F-36, and A-01. From the information we currently have it looks like these wells produced
between 2002 and 2007. | believe there will only be production information for F-36, O-35, and N-
01. The other two wells were drilled and abandoned.

Would you be able to see if there are production records for these wells?
Thanks,

Brent

From: Kristen Cameron [mailto:Kristen_Cameron@gov.nt.ca]
Sent: Friday, January 20, 2017 10:09 AM

To: Brent Walchuk
Cc: Ann Tuson
Subject: RE: Looking for Production Information

Hello, Brent,

Thank you for contacting OROGO. As of April 2014, the Regulator has jurisdiction for the regulation
of oil and gas works and activities in the onshore Northwest Territories (NWT), with the exception of
the Inuvialuit Settlement Region and lands that were not transferred from the Government of
Canada to the Government of the Northwest Territories.

Production statistics by field for 2014, 2015, and 2016 are available on our website at
WWW.orogo.gov.nt.ca on the ‘Documents’ page. The files are listed alphabetically. Production
Statistic Reports are on page 3, and there is one document for each year. However, all production
since 2014 has been from the Cameron Hills field. There has been no recent production in the Fort
Liard area. If you need historical production data, let me know and | will see if we can obtain it.



mailto:bwalchuk@northshoreenv.com
mailto:Kristen_Cameron@gov.nt.ca
http://www.orogo.gov.nt.ca/
http://www.orogo.gov.nt.ca/documents?field_file_type_tid_1=All&page=2

Please feel free to call me if you have any questions.

Kristen Cameron

Manager, Information Office | Gestionnaire, bureau d’information

Office of the Regulator of Oil and Gas Operations | Bureau de I'organisme de réglementation des opérations pétrolieres et
gazieres

Government of the Northwest Territories | Gouvernement des Territoires du Nord-Ouest
PO Box 1320

Yellowknife NT X1A 219

Tel | Tél: 867-767-9097 x78004

Fax | Téléc : 867-920-0798

Web | Site Web : www.orogo.gov.nt.ca

NWT-NU Spill Line: 867-920-8130

OROGO Incident Reporting Line | Pour signaler un incident: 867-445-8551

IMPORTANT NOTICE:

This transmission contains confidential information intended for a specific individual and purpose. The information is private, and is
protected by law. If you are NOT the intended recipient or the authorized agent thereof, you are hereby notified that any disclosure,
copying, distribution, or taking of any action in reference to the information in this email is strictly prohibited. If you have received this
email in error, please notify me immediately by return email and delete all copies of the original message. Thank you.

Le présent message est destiné uniquement a I'usage de la personne ou de I'entité a laquelle il est adressé et peut contenir des
renseignements privilégiés, confidentiels ou soustraits a la divulgation en vertu des lois applicables. Si vous n’étes pas le destinataire
prévu du présent message, ni I'employé ou le mandataire chargé de sa transmission au destinataire prévu, vous étes avisé que toute
diffusion, distribution ou copie de la présente transmission est strictement interdite. Si vous avez regu le présent message par erreur,
veuillez le supprimer immédiatement et nous en aviser par téléphone. Merci!

From: Brent Walchuk [mailto:bwalchuk@northshoreenv.com]
Sent: Thursday, January 19, 2017 16:48

To: Kristen Cameron

Cc: Ann Tuson

Subject: Looking for Production Information

Hi Kristen,

North Shore is currently completing Phase 1 ESAs for some wellsites in the Fort Liard area. We are
relatively new to working in the Northwest Territories and we are trying to track down production
information for the wells. Would this information be available in the OROGO Public Registry? Any
help or information that you can provide would be greatly appreciated.

Thanks,
Brent

Brent Walchuk, B.Sc., P.Ag.
Remediation/Reclamation Supervisor

North Shore Environmental Consultants Inc.
#143, 201 Kaska Road

Sherwood Park, AB T8A 1K5

Office: (780) 467-3354 ext. 120


http://www.orogo.gov.nt.ca/
mailto:bwalchuk@northshoreenv.com

Cell: (780) 271-0870

Brent Walchuk
Environmental Consultant
|E| #143, 201 Kaska Road

Sherwood Park, Alberta T8A 2J6
Tel: 1-780-467-3354 Cell:1-780-271-0870 Fax: 1-780-464-9622

bwalchuk@northshoreenv.com http://www.northshoreenv.com

~Confidentiality Warning: This message and any attachments are intended only for the use of the intended recipient(s), are confidential, and may be
privileged. If you are not the intended recipient, you are hereby notified that any review, retransmission, conversion to hard copy, copying, circulation
or other use of all or any portion of this message and any attachments is strictly prohibited. If you are not the intended recipient, please notify the
sender immediately by return e-mail, and delete this message and any attachments from your system. Thank you.



mailto:bwalchuk@northshoreenv.com
http://www.northshoreenv.com/
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CHIRON TECHNOLOGIES INC.

Drilling Waste Analysis Form

B ALY

LEASE INFORMATION:
Client: Paramount Resources Job File # 5081-SU Lab File # 561

Surface Hole Location: F-36 Well #
Down Hole Location:
Spread Area Location:

Plot #

DISPOSAL METHOD:
MB&C LWD PUMP-OFF X LANDSPREADING OTHER

———
——— —————

SAMPLE INFORMATION:
Date Sampled: April 2, 1998 Sampled By: Greg Puddester

Date Analyzed: April 6, 1998 Analyzed By: Stacey Waldie

Sample Name: Total Waste

RECEIVING SOIL: SOl WASTE: HQUIDs:

SG
pH
EC ms/cm
Na mg/L
TH (CaCO03) mg/L
SAR

Cl mg/L
TOTAL WASTE: SOLIDS
SGA 1.09

SGU
SGR

pH 9.98

EC 1.85 ms/cm

Na 333.35 mg/L
TH (CaCO3) 28

SAR 27.39
cl 46.86

COMMENTS:

ma/L

mg/L

PRINT LOG IN
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CHIRON TECHNOLOGIES INC.

Drilling Waste Analysis Form

LEASE INFORMATION:

Client: Paramount Resources Job File# 5081-SU _  LabFile# 562
Surface Hole Location: F-36 Well #
Down Hole Location:
wn Hole ion Plot #
Spread Area Location:
DISPOSAL METHOD:
MB&C X _ LWD PUMP-OFF LANDSPREADING ___ OTHER
SAMPLE INFORMATION:
Date Sampled: April 2, 1998 Sampled By:  Greg Puddester
Date Analyzed: April 6, 1998 Analyzed By:  Stacey Waldie
Sample Name: Solids
RECEIVING SOJL: SOIL WASTE: LIQUIDS:
SG
pH —_—
EC ms/cm
Na mg/L
TH (CaCO3) — mg/L
SAR
Cl mg/L
TOTAL WASTE: SOLIDS
SG 1.09
SGU
SGR
pH 12.13
EC 1129 ms/cm
TH (CaCO3) 1184 mg/L
SAR 7.13
Ci 30.34 mg/L

COMMENTS:




DATE:
COMPANY:
LOCATION:

DATE SAMPLED:
DATE ANALYZED:
SAMPLE NAME:

DECANTED:

Initial pH: 9.98
Visuat Color:

Visual Turbidity:

Additional Adjustment:

-

- Chiron Technologies Inc.

i

MICROTOX ANALYSIS
April 6,1998 JOBFILE# 5081-SU
Paramount Resources LABFILE# 561
F-36
April 2,1998
April 6,1998 DATE RECEIVED: April 3,1998

Total Waste

ANALYZED BY: Stacey Waldie

TOXICITY

EC 50 (15 min, 15C) = >100%
EC 20 (15 min, 15C) = >100%
EC 50 (05 min, 15C) = >100%
EC 20 (05 min, 15C) = >100%

SAMPLE ADJUSTMENT
FILTERED: X CENTRIFUGED:
Adjusted to: 8.14 With: Sulphuric Acid
Before: Dark Brown After: Dark Orange
Before: High After: None
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Compliance Option 2 Eneféf

Drilling Waste Disposal Assessment Checklist = Regulator

Compliance Option 2 - Drilling Waste Disposal Assessment Checklist

If any response to the checklist questions leads to a Phase 2 ESA requirement or there is insufficient
information to complete the Compliance Option Two Checklist, a Phase 2 ESA must be conducted in
accordance with Compliance Option Three.

1. General Disposal and Drilling Fluid Information:

The well licensee should be able to review various sources of information pertaining to the drilling
activities on-site. Many information sources, other than the Notification of Drilling Waste Disposal,
Drilling Waste Management Disposal Form, or Drilling Waste Pipeline Disposal Form can be reviewed
for information relating to the drilling waste disposal and drilling fluid systems. These can include Tour
Reports, daily drilling records, well files, and contractor invoices.

1.0 Well Information: Unique Identifier (Ul) Para et al Liard F-36
Spud Date March 3, 1998
Well Depth 1494 m

1.1 Disposal Method (if known)*: Mix-bury-cover and pump-off
* If waste was disposed at an AER or ESRD approved facility, list supporting documentation
under Reference Documents.

1.2 Disposal Location (if known)**: On site, northwest of well centre
** |f checklist indicates that a Phase 2 ESA (Compliance Option Three) is required, it must be
undertaken at the disposal location. If the disposal location is unknown, the Phase 2 ESA
must be undertaken at the wellsite.

For the purpose of this form: if the disposal method and/or location remains unknown after
all available information sources have been checked, the drilling waste disposal location is
assumed to be on-site.

Yes No
1.3 Were there other drilling waste disposal X ]
events on the site (e.g. wellbore re-entry
or another well drilled, using fluids
containing drilling fluid additives)?
If yes, were the disposal areas separate X Drilling waste [] Drilling waste
from one another? information must be information must be
evaluated for each evaluated by
disposal. combining the drilling
fluid additives and
well depths. If
drilling waste
information is missing
or incomplete for one
or both wells, a Phase
2 (Compliance Option
Three) is required.

RecRem-March 2014

Compliance Option 2 — Drilling Waste Disposal Assessment Checklist Page 1 of 7



Yes

No

1.4 Was a remote site used?

If, Yes, is the remote site included in this
reclamation application?

If not included, is the remote site a multi-
well disposal location?

[
[

[

In Comments section,
indicate which well
the remote site will
be tied to for the
purposes of

X
[

] Single well remote
disposal site must
be included with
reclamation
certificate

reclamation application, unless
it already has
received a
Reclamation
Certificate.
1.5 Has the well licensee reviewed the Daily X [ ] Phase 2 required
Drilling Records and other available
drilling documentation?
1.6 Can it be determined from the available X [ ] Phase 2 required
records what type of drilling fluid system
was used?
1.7 Were water-based drilling fluids used for X ]
all sections (i.e., gel chemical drilling fluid
systems)?
If No, is there evidence that demonstrates | [ ] [] Phase 2 required
the non-water based wastes were disposed
of in a manner consistent with Directive 50
(1996 version for disposals before
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 (i.e., appropriately approved
waste management facility)?
1.8 Is a mud list available? X [] Phase 2 required
If Yes, can all the additives on the mud list | [X] [ ] Phase 2 required

be identified and described?

Record the additives and their description
(e.g., chrome-free lignosulfonate,
aldehyde-based bactericide, etc.) on the
attached form.

RecRem-March 2014

Compliance Option 2 — Drilling Waste Disposal Assessment Checklist

Page 2 of 7




Yes No

1.9 Do the Daily Drilling Records show ] X
evidence of a flow or kick that may have
resulted in the introduction of produced
fluids (i.e., hydrocarbons or salts) into the
drilling fluids?

If Yes, is there information/documentation | [ ] [] Phase 2 required
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 or Directive 58 (i.e.,
approved waste management facility)?

1.10 Do the Daily Drilling Records show X ]
evidence of returned drill stem test fluids?

If Yes, is there information/documentation | [] X
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?

If treatment or disposal as per Directive 50 | [X] Show calculation on [ ] Phase 2 required
(1996 version for disposals before attached form
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 cannot be confirmed, is there
sufficient information/documentation
available to complete the DST
calculations?

1.11 Were cement returns buried on-site or at ] ]
a remote site linked to the well?

2. Hydrocarbon Management

Yes No

2.1 Was hydrocarbon-based drilling fluid used? | [] X

If Yes, is there evidence that wastes were
disposed of in a manner consistent with ] [] Phase 2 required
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?
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Yes

No

2.2 Was the well a horizontal oil well?

If Yes, is there evidence that wastes were
disposed of in a manner consistent with
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,
2012) or Directive 58 (i.e., approved waste
management facility)?

O

X

[] Phase 2 required

2.3 Was the well drilled using under-balanced
techniques?

If Yes, is there information/documentation
available to demonstrate that the drilling
wastes were disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

X

[] Phase 2 required

2.4 Was hydrocarbon added to the drilling
fluid?

If Yes, was the hydrocarbon contaminated
drilling waste disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

X

[] Phase 2 required

3. Metals (Trace Elements) Management

Yes

No

3.1 Was the disposal completed before
November 1, 2012?

[X] Complete questions
3.2t0 3.5

[] Go to question 3.6

3.2 Was barite added to the drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

X

[X] Show calculation on
attached form

L]

[ ] Phase 2 required
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Yes

No

3.3 Was zinc carbonate added to the drilling
fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

[

[] Show calculation on
attached form

X

[] Phase 2 required

3.4 Were chrome-based thinners added to the
drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

X

[X] Show calculation on
attached form

[

[] Phase 2 required

3.5 Were any other additives used that would
have triggered testing for metals under
Section 3 or 5 of Directive 50 (1996
version)?

If Yes, are waste analytical data and
application rates (land treatment,
landspreading) or maximum application
(mix-bury-cover) available?

If above data are available, did the
application rate or maximum application
meet Directive 50 requirements?

[

X

[ ] Phase 2 required

[] Phase 2 required

3.6 Did metal concentrations in the waste
trigger a requirement for post-disposal
sampling?

If yes, did all post-disposal samples meet
the soil metal endpoints specified in
Section 3 of Directive 50 (2012 version)?

[

[] Phase 2 required
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4. Salinity Management

Yes No
4.1 Does the water based drilling waste meet [X] Show calculation on [ ] Phase 2 required
the requirements specified in the attached attached form
Salt Calculation Table?
4.2 Was a salt zone encountered during ] X
drilling?
If Yes, is there evidence that demonstrates | [] [] Phase 2 required

the drilling wastes were disposed of in a
manner consistent with Directive 50 (1996
version for disposals before November 1,
2012 or 2012 version for disposals on or
after November 1, 2012) or Directive 58
(i.e., appropriately approved waste
management facility)?
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Surface & Intermediate Hole Drilling Mud Additive List (O - 1494 metres)

Product Name Amount Used Brief Description of Product
Gel 1091 Viscosifier
Envirofloc 17 sacks Flocculant
Barite 218 sacks Weighting Material
Lignite 21 sacks Thinner/Dispersant
AquaPac 17 sacks Viscosifier
SAPP 2 sacks Thinner/Dispersant
Bicarb of Soda 1 sack Alkalinity pH Control
Caustic Soda 21 sacks Alkalinity pH Control
Desco 1 sack Chrome-based Thinner/Dispersant
Detergent 3 pails Surface Active Agent
Sawdust 62 sacks Lost Circulation Material
Vis-Plus 1 sacks Viscosifier
Soda Ash 2 sacks Calcium Remover

Reference Documents (List all source documents used in the completion of this checklist. Attach

additional pages if necessary. Documents must be supplied to the AER if requested.)

Concord Drilling Fluids Ltd. Well Data Recap & Summary

Paramount Resources Ltd. Daily Drilling Report

Chiron Technologies Inc. Drilling Waste Analysis Form & Pump-off/Lease Diagram

Paramount Well File Information

Mackenzie Valley Land and Water Board - Public Registry - Online Review System

Comments (Please provide any additional comments relevant to the decision process within the
checklist. Attach additional pages if necessary.)

According to documentation completed by Chiron Technologies Inc., the drilling waste
associated with the original drilling event was disposed of on site by mix-bury-cover and
pump-off to the north of the lease. The sump was located northwest of well centre. Formal
drilling waste disposal documentation was not available for review and as a result a
Compliance Option 2 checklist and associated calculations were completed.

The drilling waste meets the requirements of the checklist and associated calculations and
no further assessment of the drilling waste disposal area is required.

A separate Compliance Option checklist has been completed for the drilling waste associated
with the December 1998-February 1999 well re-entry.
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Energy
s R lator
g REGU Metal Calculations for Compliance Options One and Two
Location: Para et al Liard F-36 Spud: 3-Mar-98

Metal Calculations for Compliance Options One and Two

Note: Different default mix ratios are provided depending on whether the well was drilled before
or after October 22, 1996. The 1996 version of Guide 50, Drilling Waste Management,
which was issued by the Energy Resources Conservation Board on this date, increased the
minimum mix ratio requirement from 1:1 to 3:1.

Barite:
Directions: Fill in the number of sacks and adjust for sack weight if different than 40 kg. Enter the Well Depth

in metres. The spreadsheet will calculate the number of sacks per metre. This value must be less than or equal
to 0.22 If the value exceeds the objective, a Phase 2 ESA (Compliance Option 3) must be conducted.

Total Number of Well Depth Sacks per
Sacks (40 kg/sack*) (m) Mix Ratio** Metre
218 + 1494 + 3 = 0.049 Meets

* Sack weight may be adjusted by dividing the number of sacks by 40 and multiplying by the actual sack

weight in kilograms. This value should be entered as the number of sacks
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)

enter “3”. If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.



Alberta
Energy
=g Regulator

Metal Calculations for Compliance Options One and Two

Location: Para et al Liard F-36 Spud: 3-Mar-98

Chromium-based Thinner:

Alternative 1:

If waste chromium, mix ratio and waste bulk density data are available use the following calculator to estimate
post-disposal chromium concentration.

Directions: Enter the Total Chromium Concentration in mg/kg measured in the waste, the Waste Dry Bulk
Density in kg/m3, and Mix Ratio in the appropriate cells. The spreadsheet will calculate the Post-Disposal
Chromium Concentration. If this value is greater than 64 mg/kg, a Phase 2 ESA (Compliance Option 3) is required.

Waste Chromium Waste Dry Mix Ratio Post-Disposal Cr
Concentration Bulk Density* Concentration (mg/kg)
(mg/kg) (kg/m®)
X + = 1500 +]1 30 [ = #DIV/O!

* Waste Dry Bulk Density = (Waste Specific Gravity — 1) x 1600
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)
enter “3". If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.

Alternative 2:
If the above data is not available use the following equation to calculate the number of sacks of chrome thinner
added per meter drilled. If the number of sacks exceeds the limits below, a Phase 2 is required.

Directions: Fill in the number of sacks and adjust for sack weight if different than 25 kg. Enter the Well Depth
in metres. The spreadsheet will calculate the number of sacks per metre. This value must be less than or
equal to 0.020. If the value exceeds the objective, a Phase 2 ESA (Compliance Option 3) must be conducted.

Total Number of Well Depth Sacks per
Sacks (25 kg/sack*) (m) Mix Ratio** Metre
1 = 1494 + 3 = [ 0.000223115 Meets

* Sack weight may be adjusted by dividing the number of sacks by 25 and multiplying by the actual sack weight in kilograms. This

value should be entered as the number of sacks.

** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)
enter “3". If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.

|:| = Required Field
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Salt Calculations for Option Two 20f2

Location: Para et al Liard F-36 Spud: 3-Mar-98

Salt Calculations for Option 2:

Alternative 2
If the volume of drilling waste is not known, use the following calculator to determine the NaOH Equivalent
Sacks per metre of well depth. This value must be less than 0.0260 for wells drilled before October 22 1996,

or 0.0350 for wells drilled on or after this date. If the value exceeds the target, a Phase 2 ESA
(Compliance Option 3) must be conducted.

Directions: Fill in the number of sacks and adjust for sack weight if different than 25 kg. Enter the
Well Depth in metres. The spreadsheet will calculate the NaOH Equivalent Sacks per Metre.

NaOH NaOH
" Number of sacks . .
Additive (25 kglsack¥) Equivalency Equivalent

9 Factor Sacks
Caustic Soda 21 X 1.00 = 21
Soda Ash 2 X 0.75 = 15
Sodium Chloride X 0.68 = 0
Sodium Bicarbonate 1 X 0.95 = 0.95
Sodium Silicate X 1.37 = 0
Sodium acid pyrophosphate (SAPP) 2 X 0.22 = 0.44
Calcium Chloride X 0.72 = 0
Calcium Nitrate X 0.34 = 0
Envirofloc 17 X 0.41 = 6.97
Gypsum** X 0.59 = 0
Lime** X 1.08 = 0
** Max = 0.02 x well depth (m)
Potassium chloride X 0.54 = 0
Potassium sulphate X 0.46 = 0
Caustic potash X 0.71 = 0
Potassium formate X 0.47 = 0
Potassium silicate X 0.32 = 0
Potassium nitrate X 0.40 = 0
Diammonium phosphate X 0.63 = 0
Ammonium nitrate X 0.57 = 0
Ammonium sulphate X 0.61 = 0
Drill Stem Test Returns | 1486780164 [ X[ 0.68 | =] 10.11010511

Total NaOH Equivalent Sacks| = | 40.97010511
Well Depth (m)| + 1494 Result
NaOH Equivalent Sacks per Metre| = 0.0274 Meets

* Sack weight may be adjusted by dividing the number of sacks by 25 and multiplying by the actual sack weight in
kilograms. This value should be entered as the number of sacks.

** Note: Up to 0.02 sacks of gypsum and lime per metre of well depth should be counted with other salt additives.
Because of the limited solubility of gypsum and lime, sacks in excess of this value need not be counted.
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March 2014

Drill Stem Test Return Calculations for Compliance Option Two

Location: Para et al Liard F-36 Spud: 3-Mar-98

Alternative 2: Chloride

Directions: Enter the drill stem diameter for the drill stem test (DST) section in millimeters, the length of
the DST return (including mud returns) in metres and the chloride concentration of the DST fluid in mg/L.
The spreadsheet will calculate the equivalent number of sacks. This value must be entered in the salt
calculation in the cell labelled "Drill Stem Test Returns".

Inner Length of Dirill Volume of Chloride Number of
Diameter of | Stem Test | petyrns (m)* Concentration* Sacks
Pipe (mm) Return (m) (mg/L)
84.8 8.5 0.047982214 | X 2000 + 7600 = | 0.0126269
84.8 80 0.451597312 | X 250000 + 7600 = |14.8551747
0 X + 7600 = 0
0 X + 7600 = 0
0 X + 7600 = 0
0 X + 7600 = 0
Total number of sacks| = | 14.8678016

*|f chloride concentration is not specified, use 215,000 mg/L. Chloride concentrations from
formation water databases or adjacent wells are currently not acceptable.

|:| = Required Field
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Compliance Option 2 - Drilling Waste Disposal Assessment Checklist

If any response to the checklist questions leads to a Phase 2 ESA requirement or there is insufficient
information to complete the Compliance Option Two Checklist, a Phase 2 ESA must be conducted in
accordance with Compliance Option Three.

1. General Disposal and Drilling Fluid Information:

The well licensee should be able to review various sources of information pertaining to the drilling
activities on-site. Many information sources, other than the Notification of Drilling Waste Disposal,
Drilling Waste Management Disposal Form, or Drilling Waste Pipeline Disposal Form can be reviewed
for information relating to the drilling waste disposal and drilling fluid systems. These can include Tour
Reports, daily drilling records, well files, and contractor invoices.

1.0 Well Information: Unique Identifier (Ul) Para et al Liard F-36 Re-entry
Spud Date December 23, 1998
Well Depth 2110

1.1 Disposal Method (if known)*: Unknown
* If waste was disposed at an AER or ESRD approved facility, list supporting documentation
under Reference Documents.

1.2 Disposal Location (if known)**: Unknown
** |f checklist indicates that a Phase 2 ESA (Compliance Option Three) is required, it must be
undertaken at the disposal location. If the disposal location is unknown, the Phase 2 ESA
must be undertaken at the wellsite.

For the purpose of this form: if the disposal method and/or location remains unknown after
all available information sources have been checked, the drilling waste disposal location is
assumed to be on-site.

Yes No
1.3 Were there other drilling waste disposal X ]
events on the site (e.g. wellbore re-entry
or another well drilled, using fluids
containing drilling fluid additives)?
If yes, were the disposal areas separate X Drilling waste [] Drilling waste
from one another? information must be information must be
evaluated for each evaluated by
disposal. combining the drilling
fluid additives and
well depths. If
drilling waste
information is missing
or incomplete for one
or both wells, a Phase
2 (Compliance Option
Three) is required.
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Yes

No

1.4 Was a remote site used?

If, Yes, is the remote site included in this
reclamation application?

If not included, is the remote site a multi-
well disposal location?

[
[

[

In Comments section,
indicate which well
the remote site will
be tied to for the
purposes of

X
[

] Single well remote
disposal site must
be included with
reclamation
certificate

reclamation application, unless
it already has
received a
Reclamation
Certificate.
1.5 Has the well licensee reviewed the Daily X [ ] Phase 2 required
Drilling Records and other available
drilling documentation?
1.6 Can it be determined from the available X [ ] Phase 2 required
records what type of drilling fluid system
was used?
1.7 Were water-based drilling fluids used for ] X
all sections (i.e., gel chemical drilling fluid
systems)?
If No, is there evidence that demonstrates | [ ] X Phase 2 required
the non-water based wastes were disposed
of in a manner consistent with Directive 50
(1996 version for disposals before
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 (i.e., appropriately approved
waste management facility)?
1.8 Is a mud list available? X [] Phase 2 required
If Yes, can all the additives on the mud list | [X] [ ] Phase 2 required

be identified and described?

Record the additives and their description
(e.g., chrome-free lignosulfonate,
aldehyde-based bactericide, etc.) on the
attached form.
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Yes No

1.9 Do the Daily Drilling Records show ] X
evidence of a flow or kick that may have
resulted in the introduction of produced
fluids (i.e., hydrocarbons or salts) into the
drilling fluids?

If Yes, is there information/documentation | [ ] [] Phase 2 required
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 or Directive 58 (i.e.,
approved waste management facility)?

1.10 Do the Daily Drilling Records show X ]
evidence of returned drill stem test fluids?

If Yes, is there information/documentation | [] X
available to demonstrate that they were
appropriately treated or disposed of as per
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?

If treatment or disposal as per Directive 50 | [X] Show calculation on [ ] Phase 2 required
(1996 version for disposals before attached form
November 1, 2012 or 2012 version for
disposals on or after November 1, 2012) or
Directive 58 cannot be confirmed, is there
sufficient information/documentation
available to complete the DST
calculations?

1.11 Were cement returns buried on-site or at ] ]
a remote site linked to the well?

2. Hydrocarbon Management

Yes No

2.1 Was hydrocarbon-based drilling fluid used? | [X] ]

If Yes, is there evidence that wastes were
disposed of in a manner consistent with ] X Phase 2 required
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,

2012) or Directive 58 (i.e., approved waste
management facility)?
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Yes

No

2.2 Was the well a horizontal oil well?

If Yes, is there evidence that wastes were
disposed of in a manner consistent with
Directive 50 (1996 version for disposals
before November 1, 2012 or 2012 version
for disposals on or after November 1,
2012) or Directive 58 (i.e., approved waste
management facility)?

O

X

[] Phase 2 required

2.3 Was the well drilled using under-balanced
techniques?

If Yes, is there information/documentation
available to demonstrate that the drilling
wastes were disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

X

[] Phase 2 required

2.4 Was hydrocarbon added to the drilling
fluid?

If Yes, was the hydrocarbon contaminated
drilling waste disposed of in a manner
consistent with Directive 50 (1996 version
for disposals before November 1, 2012 or
2012 version for disposals on or after
November 1, 2012) or Directive 58 (i.e.,
approved waste management facility)?

[

X Phase 2 required

3. Metals (Trace Elements) Management

Yes

No

3.1 Was the disposal completed before
November 1, 2012?

[X] Complete questions
3.2t0 3.5

[] Go to question 3.6

3.2 Was barite added to the drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

X

[X] Show calculation on
attached form

L]

[ ] Phase 2 required
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Yes

No

3.3 Was zinc carbonate added to the drilling
fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

[

[] Show calculation on
attached form

X

[] Phase 2 required

3.4 Were chrome-based thinners added to the
drilling fluid?

If Yes, did it meet the requirements
specified in the attached metal calculation
table?

[

[] Show calculation on
attached form

X

[] Phase 2 required

3.5 Were any other additives used that would
have triggered testing for metals under
Section 3 or 5 of Directive 50 (1996
version)?

If Yes, are waste analytical data and
application rates (land treatment,
landspreading) or maximum application
(mix-bury-cover) available?

If above data are available, did the
application rate or maximum application
meet Directive 50 requirements?

[

X

[ ] Phase 2 required

[] Phase 2 required

3.6 Did metal concentrations in the waste
trigger a requirement for post-disposal
sampling?

If yes, did all post-disposal samples meet
the soil metal endpoints specified in
Section 3 of Directive 50 (2012 version)?

[

[] Phase 2 required
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4. Salinity Management

Yes No
4.1 Does the water based drilling waste meet [] Show calculation on X] Phase 2 required
the requirements specified in the attached attached form
Salt Calculation Table?
4.2 Was a salt zone encountered during ] X
drilling?
If Yes, is there evidence that demonstrates | [] [] Phase 2 required

the drilling wastes were disposed of in a
manner consistent with Directive 50 (1996
version for disposals before November 1,
2012 or 2012 version for disposals on or
after November 1, 2012) or Directive 58
(i.e., appropriately approved waste
management facility)?
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Main Hole Drilling Mud Additive List (1494 - 2110 metres)

Product Name

Amount Used

Brief Description of Product

Calcium Carbonate

238 sacks @ 25 kg

Weighting Material

Calcium Chloride Fines

22 sacks @ 40 kg

Weighting Material/Calcium Chloride Fine

Carbomul SEA 4 units @ 55 G Emulsifier

Carbotec L SEA 3 units @ 55 G Oil Mud Emulsifier

Carbo TEQ-E Invert 63 m’ Hydrocarbon, Lubricant
Diesel Fuel 24 m? Hydrocarbon, Lubricant
Lime 82 sacks @ 20 kg Alkalinity pH Control
Mil-Bar 1118 kg @ 40 kg Barite, Weighting Material
Mil-Clean lunit@55G Surface Active Agent
OilGel 3000 37 sacks @ 22.7 kg Viscosifier

Sawdust 77 sacks @ 18.1 kg Lost Circulation Material

SoluFlake Fine

50 sacks @ 22.7 kg

Flaked Calcium Carbonate, LCM

SoluFlake Medium

16 sacks @ 22.7 kg

Flaked Calcium Carbonate, LCM

Reference Documents (List all source documents used in the completion of this checklist. Attach
additional pages if necessary. Documents must be supplied to the AER if requested.)

Concord Drilling Fluids Ltd. Well Data Recap & Summary

Paramount Resources Ltd. Daily Drilling Report

Chiron Technologies Inc. Drilling Waste Analysis Form & Pump-off/Lease Diagram

Paramount Well File Information

Mackenzie Valley Land and Water Board - Public Registry - Online Review System

Comments (Please provide any additional comments relevant to the decision process within the
checklist. Attach additional pages if necessary.)

According to the June 1999 Final Well Report, the main hole was drilled using a nitrified

calcium chloride invert mud system. There was no information in available documentation

reviewed with respect to how or where the main hole drilling waste was disposed of. As a

worst case scenario, it is assumed that the drilling waste was disposed of on site.

The drilling waste does not meet the requirements of the Compliance Option 2 checklist and
associated calculations and further investigation of a potential on site drilling waste disposal

area is required.

RecRem-March 2014

Compliance Option 2 — Drilling Waste Disposal Assessment Checklist

Page 7 of 7



Alberta March 2014

Energy
s R lator
g REGU Metal Calculations for Compliance Options One and Two
Location: Para et al Liard F-36 Re-entry Spud: 23-Dec-98

Metal Calculations for Compliance Options One and Two

Note: Different default mix ratios are provided depending on whether the well was drilled before
or after October 22, 1996. The 1996 version of Guide 50, Drilling Waste Management,
which was issued by the Energy Resources Conservation Board on this date, increased the
minimum mix ratio requirement from 1:1 to 3:1.

Barite:
Directions: Fill in the number of sacks and adjust for sack weight if different than 40 kg. Enter the Well Depth

in metres. The spreadsheet will calculate the number of sacks per metre. This value must be less than or equal
to 0.22 If the value exceeds the objective, a Phase 2 ESA (Compliance Option 3) must be conducted.

Total Number of Well Depth Sacks per
Sacks (40 kg/sack*) (m) Mix Ratio** Metre
1118 + 2110 + 3 = 0.18 Meets

* Sack weight may be adjusted by dividing the number of sacks by 40 and multiplying by the actual sack

weight in kilograms. This value should be entered as the number of sacks
** Enter the number of parts of soil mixed with one part of waste. For example, for a 3:1 mix ratio (3 parts soil to 1 part waste)

enter “3”. If this value is not known, enter 1 for wells drilled before October 22 1996, or 3 for wells drilled on or after this date.
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Salt Calculations for Option Two 20f2

Location: Para et al Liard F-36 Re-entry Spud: 23-Dec-98

Salt Calculations for Option 2:

Alternative 2
If the volume of drilling waste is not known, use the following calculator to determine the NaOH Equivalent
Sacks per metre of well depth. This value must be less than 0.0260 for wells drilled before October 22 1996,

or 0.0350 for wells drilled on or after this date. If the value exceeds the target, a Phase 2 ESA
(Compliance Option 3) must be conducted.

Directions: Fill in the number of sacks and adjust for sack weight if different than 25 kg. Enter the
Well Depth in metres. The spreadsheet will calculate the NaOH Equivalent Sacks per Metre.

NaOH NaOH
" Number of sacks . .
Additive (25 kg/sack®) Equivalency Equivalent
9 Factor Sacks
Caustic Soda X 1.00 = 0
Soda Ash X 0.75 = 0
Sodium Chloride X 0.68 = 0
Sodium Bicarbonate X 0.95 = 0
Sodium Silicate X 1.37 = 0
Sodium acid pyrophosphate (SAPP) X 0.22 = 0
Calcium Chloride 35.2 X 0.72 = 25.344
Calcium Nitrate X 0.34 = 0
Envirofloc X 0.41 = 0
Gypsum** X 0.59 = 0
Lime** 42.2 X 1.08 = 45,576
** Max = 0.02 x well depth (m)
Potassium chloride X 0.54 = 0
Potassium sulphate X 0.46 = 0
Caustic potash X 0.71 = 0
Potassium formate X 0.47 = 0
Potassium silicate X 0.32 = 0
Potassium nitrate X 0.40 = 0
Diammonium phosphate X 0.63 = 0
Ammonium nitrate X 0.57 = 0
Ammonium sulphate X 0.61 = 0
Drill Stem Test Returns | 365.4372985 [ x| 0.68 | = 248.497363
Total NaOH Equivalent Sacks| = | 319.417363
Well Depth (m)| + 2110 Result
NaOH Equivalent Sacks per Metre| = 0.1514 Exceeds

* Sack weight may be adjusted by dividing the number of sacks by 25 and multiplying by the actual sack weight in
kilograms. This value should be entered as the number of sacks.

** Note: Up to 0.02 sacks of gypsum and lime per metre of well depth should be counted with other salt additives.
Because of the limited solubility of gypsum and lime, sacks in excess of this value need not be counted.

= Required Field
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Drill Stem Test Return Calculations for Compliance Option Two

Location:

Alternative 2:

Chloride

Para et al Liard F-36 Re-entry

Spud: 23-Dec-98

Directions: Enter the drill stem diameter for the drill stem test (DST) section in millimeters, the length of
the DST return (including mud returns) in metres and the chloride concentration of the DST fluid in mg/L.
The spreadsheet will calculate the equivalent number of sacks. This value must be entered in the salt

calculation in the cell labelled "Drill Stem Test Returns".

Inner Length of Dirill Volume of Chloride Number of
Diameter of | Stem Test | petyrns (m)* Concentration* Sacks
Pipe (mm) Return (m) (mg/L)
84.8 43 0.242733555 | X 250000 + 7600 7.98465642
84.8 80 0.451597312 | X 250000 + 7600 14.8551747
84.8 1750 9.8786912 X 250000 + 7600 324.956947
84.8 95 0.536271808 | x 250000 + 7600 17.64052
0 X + 7600 0
0 X + 7600 0
Total number of sacks 365.437299

*|f chloride concentration is not specified, use 215,000 mg/L. Chloride concentrations from

formation water databases or adjacent wells are currently not acceptable.

[ ]

Required Field
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Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Para et al Liard F-36 Date of Photographs: February 1, 2017
@

Photograph 1: View of corrosion inhibitor tank, facing west.

Photograph 2: View of a drum of Norkool ™ standing beside radio tower on northwest edge of lease.

NORTH SHORE

Environmental Consultants




Paramount Resources Ltd. Phase 1 Environmental Site Assessment
Para et al Liard F-36 Date of Photographs: February 1, 2017

Photograph 3: View of electrical boxes along lease edge.

Photograph 4: View of flare knockout tank, facing southwest.

NORTH SHORE

Environmental Consultants
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Photograph 5: View of former tank area on the west side of the lease, facing southwest.

Photograph 6: View of pilings associated with radio tower, facing north.
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Photograph 7: View of radio tower, facing north.

Photograph 8: View of radio tower shack, facing northwest.
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Photograph 9: View of damaged pipe rack in western corner of lease, facing west.

Photograph 10: View of water well on the north side of the lease, facing northwest.
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Photograph 11: View of pilings on the north side of lease, facing north.

Photograph 12: View of methanol tank farm area, facing south.
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Photograph 13: View of facilities, facing east.

Photograph 14: View from well centre facing east.
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Photograph 16: View of well centre facing south.
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EXECUTIVE SUMMARY

North Shore Environmental Consultants Inc. (North Shore) was retained by Paramount Resources Ltd.
(Paramount) to conduct a Phase 2 Environmental Site Assessment (ESA) at the F-36 (60° 10, 123° 15')
wellsite (Site) located near Fort Liard, NWT. The objective of the Phase 2 ESA was to assess areas of
potential environmental concern identified during the Phase 1 ESA conducted by North Shore in
March 2017. Assessment activities included collecting soil samples to determine if select compounds
used or produced on the Site exceed the applicable remediation guidelines. The areas of potential
environmental concern included the following:

=  Well centre;

=  Production facility/former spill areas;

= Flare stack area;

= Potential drilling waste disposal area (DWDA) associated with the well re-entry, including the
former sump area on the northwest portion of the site; and

= Drilling flare pit area.

Between February 1, 2017 and February 3, 2017, 37 boreholes were advanced at the Site. Based on a
review of the analytical data, field observations, and field screening information from the Phase 2
ESA, several analyzed soil parameters did not meet the applicable remediation guidelines.
Additionally, soil impacts that were identified during the Phase 2 ESA were not fully delineated.
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1 INTRODUCTION

North Shore Environmental Consultants Inc. (North Shore) was retained by Paramount Resources Ltd.
(Paramount) to conduct a Phase 2 Environmental Site Assessment (ESA) at the Para et al Liard F-36
(60° 10%, 123° 15’) wellsite (Site) located near Fort Liard, Northwest Territories (NWT).

1.1 Objective

The objective of the Phase 2 ESA was to assess areas of potential environmental concern identified
during the Phase 1 ESA conducted by North Shore in March 2017 (North Shore, 2017).

1.2 Scope of Work
The scope of work for the Phase 2 ESA included the following:

Review background information to assist with establishing site specific protocols.

Prepare for ground disturbance activities. The defined work area included the lease and a 30
metre (m) buffer zone around the lease boundary.

Supervise two sets of private utility locating surrounding the proposed ground disturbance
locations.

Conduct a tailgate safety meeting prior to initiating work each day at the Site. This includes
North Shore personnel and contractors.

Characterize and delineate any suspected impacted areas and advance two control boreholes
near the site boundary location in a landscape representative of onsite topography.

Log soil stratigraphy according to the Canadian System of Soil Classification (CSSC) (Soil
Classification Working Group, 1998) with additional comments on potential impacts. Collect
samples from each borehole and record organic vapor readings.

Collect borehole soil samples as required based on field screening results.
Collect field duplicates for every ten samples submitted for analysis.

Submit selected soil samples for laboratory analysis to determine concentrations of suspected
contaminants and background concentrations for control soil.

Prepare a Phase 2 ESA report to document the results of the laboratory analysis.
2 BACKGROUND

2.1 Site Description

The Site is located at Unit F, Section 36 Grid Area 60° 10°, 123° 15’ approximately 40 kilometres (km)
southeast of Fort Liard, NWT. Access to the site is from the west. A location map of the Site is
included as Figure 1 and a survey plan is included in Appendix A.
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2.2 Land Use and Receptors

The lease is situated on Crown land in a mixed-wood forested area. The Site has not been reclaimed,
but natural encroachment from the surrounding forest is evident throughout the lease. A satellite
image of the quarter section is included as Figure 2. Site photographs are included as Appendix B.

2.3 Site History and Infrastructure

The Para et al Liard F-36 well was drilled over two winter seasons. It was spudded on March 3, 1998
and drilled until March 28, 1998 to a depth of 1494 m. Drilling of the main hole was completed the
following winter between December 23, 1998 and February 5, 1999 to a final depth of 2110 m. The
well produced sweet natural gas, condensate and produced water between 2000 and 2005 before
the site was deactivated by Paramount in April 2008.

Infrastructure identified in association with the site includes the following: wellhead, two pipe racks,
radio tower, meter building, two separator skids, methanol tank within a 1 m high steel containment,
aboveground storage tank (AST) in secondary containment, flare knockout drum with vent stack, pig
launcher, surface piping, risers, fuel tank and other various chemical barrels and tanks. There were no
remote sumps identified in association with the wellsite.

A total of four spills were reported on the wellsite between 2001 and 2003 and included a 1000 litre
(L) release of condensate and produced water from a storage tank, a 150 L release of condensate
water from a storage tank, a 10 L release of methanol water from a riser on the wellsite, and a 12 L
release of glycol from a drum or barrel on the site. A NWT spill report also identified an off lease spill
along the access road into the F-36 wellsite between January 21 and 23, 2000. It was estimated that
800 L of waste was released on the access road during rig move events and accumulated in two low
spots along the road; however the exact locations are not known. There was contradicting
information available with respect to the type of material released. One spill report indicated that the
spill material may have contained hydrocarbons and had a hydrocarbon odor while another spill
report identified the material as drilling fluid. Snow was windrowed to the road center and then
cleaned up and taken to the remote drilling waste lined sump at O-35.

2.4 Previous Environmental Work

A Phase 1 ESA was completed by North Shore in March 2017 (North Shore, 2017). Areas of potential
of environmental concern that were recommended for investigation included:

Well centre;
Production facility/former spill areas;
Flare stack area;

Potential drilling waste disposal area (DWDA) associated with the well re-entry, including the
former sump area on the northwest portion of the site; and

Drilling flare pit area.
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3 METHODOLOGY

3.1 Safe Work Procedures

North Shore personnel adhered to Paramount Resources policies and procedures to complete the
assessment and investigation program. Standard oilfield personal-protective equipment (hard hat,
steel-toed boots, safety glasses, and fire retardant coveralls) were worn by all personnel on-site. A
calibrated four way gas monitor for H,S, 02, CO, and organic vapours was also carried by each person
participating in the field work. Nitrile gloves were worn when handling soil samples. All personnel
onsite were required to possess copies of the applicable safety certification (Ground Disturbance
Level 2, H,S Alive, Transportation of Dangerous Goods, Workplace Hazardous Material Information
System, and Standard Level First Aid). North Shore personnel acquired a Paramount Resources Safe
Work Permit prior to commencing fieldwork and a tailgate safety meeting was conducted at the
beginning of each work day.

Prior to initiating any ground disturbance, a file review was completed and the proposed assessment
area was swept by a third party company for the presence of buried facilities.

3.2 Drilling Program
3.2.1 Borehole Drilling

Between February 1 and 3, 2017, 37 boreholes were advanced as part of the drilling program (Figure
3). Boreholes were completed using a tracked-mounted B-57 drilling rig equipped with 15 cm solid-
stem. Boreholes were completed to a maximum depth of 10.5 metres below ground level (mbgl),
depending on the assessment location and subsurface conditions.

Delineation of potentially impacted areas was based on field screening, visual cues, and professional
judgment. Vertical and horizontal delineations were completed to determine the spatial extent of the
potentially impacted material. If potentially impacted material was identified during borehole
logging, vertical delineation was completed by sampling parameters above the suspected impact
zone and to a depth of 1.0 m below the suspected lowest point of contamination. Horizontal
delineation was completed by advancing boreholes in 5.0 m horizontal increments in each direction
(north, south, east, and west) until clean material, as determined by field screening and professional
judgment, was identified. Select delineation samples were collected for laboratory analyses. The GPS
location, reference from a fixed point, and rationale of each borehole is included in the borehole logs
in Appendix C.

3.3 Soil Sampling

Throughout the sample collection process, North Shore adhered to sampling procedures described in
the Canadian Council of Ministers of Environment (CCME) Guidance Manual on Sampling, Analysis,
and Data Management for Contaminated Sites (CCME, 1993). Samples of the recovered soil were
visually inspected for evidence of impact such as free product, staining, or discoloration. The
outermost layer of the samples was trimmed using a soil tool to avoid cross-contamination. North
Shore personnel wore a pair of clean, chemical resistant nitrile gloves for each soil sample collected
as an added preventative cross-contamination measure.
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Soil vapor concentrations were field screened for volatile hydrocarbon constituents using an RKI Eagle
gas detector (RKI Eagle), calibrated with a 400 parts per million (ppm) concentration of hexane gas
with the methane elimination switch turned on. Samples selected for vapor screening were placed
into plastic bags, sealed, agitated, and allowed to volatilize. Volatile organic compounds (VOCs) that
accumulated within the headspace were then measured in ppm or percent of the lower explosive
limit (LEL) and recorded on the borehole logs.

Soil samples were also field screened for salinity related parameters by measuring electrical
conductivity (EC) using a Spectrum Technologies Inc. Field Scout Soil and Water EC Metre (EC Probe).
Prior to sampling, the EC probe was calibrated with a 2.76 dS/m calibration solution. Once the soil on
the auger had been trimmed, the EC probe was inserted directly into the soil media in order to obtain
an in-situ EC reading. The EC reading was allowed to stabilize for three seconds before being recorded
in the field documents.

All soil samples were placed in sealable plastic bags for field screening organic vapors and inorganic
analyses. Soil samples for volatile organic analyses included field preservation with methanol and
glass jars with Teflon-lined lids for all other organic analyses. Jarred samples were packed tightly to
minimize headspace, help prevent the loss of VOCs, and minimize biodegradation. All samples
collected were labeled and placed in a cooler with ice or ice packs to maintain a temperature as close
to 4°C as possible. Soil samples were transported to an accredited laboratory for analysis. Standard
chain of custody protocols were followed during the transport of the samples.

Soil characteristics at each borehole location were described using classification procedures and
terminology from The Canadian System of Soil Classification (Soil Classification Working Group, 1998).

3.4 Quality Assurance and Quality Control
3.4.1 Laboratory QA/QC

Soil samples collected during the February 1 to February 3, 2017, sampling event were submitted to
AGAT Laboratory (AGAT) in Calgary, Alberta for analysis. The analytical suite was selected based on
regulated compounds that are typically found on oil and gas sites.

AGAT is a Standards Council of Canada (SCC), ISO 9000 Series and ISO/IEC 17025 accredited
laboratory and Canadian Association of Environmental Analytical Laboratories (CAEAL) accredited
laboratory that uses ESRD recognized methods to conduct laboratory analyses. Method blanks,
control standards samples, Certified Reference Material (CRM) standards, method spikes, replicates,
duplicates, and instrument blanks are routinely analyzed as part of the QA/QC program at the
laboratory. AGAT has indicated that analytical data is only released if it passes the laboratory QA/QC
procedures. A summary of the QA/QC procedures adopted by AGAT during the analyses of samples
for petroleum hydrocarbon concentrations, salinity parameters, and metals concentrations is
included in Appendix D.
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4 COMPARISON GUIDELINES

4.1 Comparison Guidelines

Selection of the appropriate set of guidelines is based on the texture of the dominant soil type along
with current and potential future land use as determined in the assessment. Where both fine and
coarse grain strata are present, grain size is determined by the stratum governing horizontal and
vertical migration to a receptor. Fourteen soil samples collected from depths ranging from 0.0 to 6.4
mbgl were analyzed for particle size (75 micron sieve). Ten samples were reported to be fine-grained
and four samples were reported to be coarse-grained. The areas of concern assessed during the
Phase 2 ESA were predominantly located within fine grained soil; therefore, the fine grained soil
guidelines were applied.

As per the direction of Paramount, the guidelines for residential/parkland land use were applied to
the Site and laboratory values were compared to the following:

Soil regulated metals, glycol, benzene, toluene, ethylbenzene, and xylenes (BTEX), PHC
fractions F1-F4 and polycyclic aromatic hydrocarbons (PAH) results were compared to the
Canadian Council of Ministers of the Environment (CCME) - Tier 1 Soil Remediation Guidelines
(CCME, 2017).

Saturated paste boron and methanol results were compared to the AEP Alberta Tier 1 Soil and
Groundwater Remediation Guidelines (Tier 1 Guidelines; AEP, 2016a).

Soil EC, Sodium Adsorption Ration (SAR) and pH values were compared to Environmental
Guidelines for Contaminated Site Remediation (EGCSR, 2003) Environment Division.
Government of the Northwest Territories (EGCSR, 2003).

Soil EC and SAR values in the DWDA were compared to the ERCB Directive 050 Equivalent
Salinity Guidelines (Directive 050 Guidelines; ERCB, 2012) or if control soils exceed these
guidelines, to maximum control concentrations (SCAR Guidelines, AENV, 2001).

4.2 Background Control Characterization and Salinity Guidelines

During the Phase 2 ESA, two control boreholes (17C01 and 17C02) were advanced in undisturbed
background locations to a maximum depth of 10.5 mbgl. The purpose of the control sampling was to
characterize background soil conditions and to determine the generic salt remediation guideline
values for the Site.

One topsoil and six subsoil samples were collected from the two control locations and selected
samples were submitted for detailed salinity and/or trace metal analyses.

All control EC and SAR results complied with the CCME and EGCSR Guidelines. The onsite values were
compared to the same general EC and SAR range. One of the seven control samples reported a pH
value of 5.90 that did not meet the EGCSR Guidelines. This is an indication that the soils in the area
have naturally occurring low pH values. Two samples reported selenium values of 1.3 mg/kg and 1.2
mg/kg. When the values are rounded to the appropriate number of significant digits, the value meets
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the applicable guideline. All of the other control samples met the applicable remediation guidelines.
(Tables 2 through 3).

5 RESULTS OF FIELD INVESTIGATION

5.1 Stratigraphy

Based on the boreholes advanced during the drilling program, soil conditions generally consisted of
sandy clay fill from the cut and fill construction of the wellsite over a sandy clay to heavy clay parent
material.

5.2 Soil Results

Soil results for areas of concern are summarized in Sections 5.2.1 through 5.2.6. The laboratory
analyses for soil samples are presented in Tables 1 through 5 along with the applicable comparison
guidelines.

5.2.1 Well Centre Area

Five boreholes (17BH01 to 17BH05) were advanced to a maximum depth of 4.5 mbgl to assess and
delineate the well centre area. The boreholes were advanced prior to abandonment; therefore the
wellhead was still in place. Ground cover in the area was uniform and similar to the surrounding
lease. VOC field screening results from the well centre samples were all less than 60 ppm. EC field
screening results from well centre samples ranged from 0.04 to 0.81 dS/m.

Four samples (including one duplicate sample) from borehole 17BH01 were submitted for petroleum
hydrocarbons, and three samples were submitted for detailed salinity and metal analyses. All of the
samples exceeded applicable remediation guidelines for either benzene, ethylbenzene, PHC F2,
and/or PHC F3. Additionally one sample exceeded chromium guidelines. All other analyzed
parameters complied with the applicable guidelines.

Eight samples collected from the delineation boreholes were analyzed for petroleum hydrocarbons
and four samples were analyzed for chromium. One of the samples did not meet the applicable
remediation guidelines for PHC F2. All of the remaining delineation samples met the applicable
remediation guidelines for hydrocarbons and chromium. Vertical delineation of the impacts and
lateral delineation of the chromium were accomplished, however lateral delineation of the
hydrocarbon impacts was not achieved as part of the assessment.

5.2.2 Production Facilities Area

Ten boreholes (17BH06, 17BH10 to 17BH18) were advanced within production facility areas.
Boreholes were advanced to a maximum depth of 3.0 mbgl. All above and below ground
infrastructure was in place at the time of the assessment, which affected the placement of some
boreholes. Due to the unknown location of the various spills on the wellsite, soil samples were
collected in areas with a high likelihood of being associated with former release areas.

NORTH SHORE
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Ten samples were submitted for petroleum hydrocarbon, 12 samples were submitted for metals
analysis, ten samples were submitted for detailed salinity analysis and 11 samples were submitted for
glycol and/or methanol analysis.

One sample reported a selenium value of 1.2 mg/kg, which exceeds the applicable guideline, however
when rounded to the nearest appropriate significant digit, the value meets CCME guidelines. One
sample collected within a meter shack area did not meet the applicable remediation guidelines for EC
with a value if 2.80 dS/m. The identified exceedance was delineated vertically, but not laterally. Upon
review of the chemistry contributing the elevated EC value, it was determined that the EC value is
potentially being driven by higher concentrations of sodium, calcium, and sulphate that occur
naturally in the parent material. The EC value is not believed to be associated with oil and gas activity,
given the chloride concentration of 6 mg/kg and lack of any other guideline exceedance for the
petroleum hydrocarbons, metals and detailed salinity parameters analysed in the general production
facility area. The exceedance is also at depth, below 1 mbgl, and will be placed even deeper in the soil
profile upon reclamation, and is not expected to negatively affect vegetation or equivalent land use
capability. All of the other soil samples collected within the former production facility/spill areas met
the applicable remediation guidelines or were comparable to background control values.

At the time of the assessment, the location of the former spill area along the access road that was
noted in the Phase 1 ESA was unknown and a visual assessment could not be completed due to snow
covered ground conditions. The access road will be visually assessed during the growing season for
any visual signs of a former spill area. If warranted, soil samples will be collected from any suspect
areas at that time.

5.2.3 Flare Area

Six boreholes (17BH19 to 17BH24) were advanced to assess and delineate the flare stack and flare
knockout tank area. Thirteen soil samples were submitted for petroleum hydrocarbon analysis,
twelve samples were submitted for metals and detailed salinity analysis, and nine samples were
submitted for PAH analysis to assess the areas of concern.

Three samples from the flare knockout tank exceeded the applicable remediation guidelines for
benzene, toluene, ethylbenzene, PHC F2, and/or naphthalene. One sample from the flare stack did
not meet the applicable remediation guidelines for EC with a value of 2.45 dS/m. Upon review of the
chemistry contributing the elevated EC value, it was determined that the EC value is potentially being
driven by higher concentrations of sodium, calcium, and sulphate that occur naturally in the parent
material. The EC value is not believed to be associated with oil and gas activity, given the chloride
concentration of < 2 mg/kg and lack of any other guideline exceedance for the petroleum
hydrocarbons, metals and detailed salinity parameters analysed in the flare stack area. The
exceedance is also at depth, below 1 mbgl, and will be placed even deeper in the soil profile upon
reclamation, and is not expected to negatively affect vegetation or equivalent land use capability. All
other samples submitted for analysis met the applicable remediation guidelines.

Lateral delineation of the hydrocarbon and PAH impacts associated with the flare knockout tank were
accomplished, however vertical delineation was not achieved as part of the assessment. Lateral and
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vertical delineation of the elevated EC values associated with the flare stack and lagoon area was not
achieved as part of the assessment.

5.2.4 Lagoon Area

One borehole (17BH25) was advanced to assess the lagoon area. Two samples were submitted for
petroleum hydrocarbons, and three samples were submitted for metals and detailed salinity. Two
samples reported EC values of 2.41 dS/m and 2.36 dS/m. Upon review of the chemistry contributing
the elevated EC values, it was determined that the EC values are potentially being driven by higher
concentrations of sodium, calcium, and sulphate that occur naturally in the parent material. The EC
values are not believed to be associated with oil and gas activity, given the chloride concentrations of
< 2 mg/kg and lack of any other guideline exceedance for the petroleum hydrocarbons, metals and
detailed salinity parameters analysed in the lagoon area. The exceedance is also at depth, below 1
mbgl, and will be placed even deeper in the soil profile upon reclamation, and is not expected to
negatively affect vegetation or equivalent land use capability. All other samples submitted for
analysis met the applicable remediation guidelines.

5.2.5 Drilling Waste Disposal Area

No surficial visual indicators (i.e., subsided areas or atypical vegetation) were present during the
Phase 2 ESA to suggest the possible location of the DWDA. However, the Phase 1 ESA did note a
DWDA northwest of well centre for the first well entry. Field observations identified suspected drilling
waste material from 2.5 mbgl to a maximum depth of 3.9 mbgl in four boreholes (17BH26, 17BH27,
17BH32, and 17BH33).

Ten samples collected from the drilling waste mix zone were submitted for petroleum hydrocarbon,
detailed salinity and/or metal analyses. Six samples did not meet the applicable remediation
guidelines for benzene, toluene, and/or ethylbenzene. Arsenic, EC, SAR, and soil pH exceedances
were also identified within the drilling waste mix zone. One sample reported a barium value above
the applicable remediation guidelines, but met guidelines for fusion true total barium. All other
samples submitted for analysis met the applicable remediation guidelines. Sample 17BH26 2.5-3.0
mbgl, which did not meet the remediation guidelines for arsenic, was re-run for arsenic using new
material from the sample bag; the re-run sample still exceeded the remediation guidelines for arsenic
with a value of 20.1 mg/kg.

One sample (17BH26 5.2-2.4 mbgl) was collected beneath the drill waste mix zone and was analyzed
for petroleum hydrocarbons, metals and detailed salinity parameters. The sample met the applicable
remediation guidelines, indicating that vertical delineation of the impacted area has been achieved.

Four delineation boreholes (17BH28, 17BH29, 17BH30, and 17BH31) were advanced to delineate the
DWDA. Four samples collected from the boreholes were analyzed for petroleum hydrocarbons,
metals and detailed salinity parameters. One sample did not meet the applicable remediation
guidelines for arsenic with a value of 14.4 mg/kg. All of the other analyzed samples met the
applicable remediation guidelines. With the exception of arsenic, lateral delineation of the DWDA
was achieved as part of the assessment.
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5.2.6 Potential Drilling Flare Pit Area

Two exploratory boreholes (17BH34 and 17BH35) were drilled in search of a potential drilling flare pit
area. No visual impacts or field screening results were encountered in either borehole; therefore, no
samples were submitted for laboratory analysis. Based on the location of the access road and the
drilling waste disposal area, as well as the cut and fill construction of the wellsite, a drilling flare pit
was unlikely to be constructed on the other boundaries of the wellsite and these areas were not
investigated as part of the assessment.

5.3 Quality Assurance/Quality Control

Quality assurance and quality control for analytical data was also assessed by comparing analytical
results from select samples to duplicate samples obtained from the same sample location. Primary
and duplicate samples were compared and the relative percent differences (RPD) were calculated.

RPD criteria has been applied to field duplicates in order to evaluate the precision of the results. If
both the original and duplicate sample concentrations are greater than or equal to five times the
laboratory detection limit for a given parameter, the RPD should be less than or equal to 40% (water)
and 60% (soils) (CCME, 2016). If the results lie outside of the range, they should be considered
estimates only. The results of North Shore’s QA/QC program are discussed in Section 5.3.1.

5.3.1 North Shore Environmental’s QA/QC Program

Five soil sampling QA/QC measurements were conducted by duplicating soil samples 17C01 3.2 — 3.4
mbgl, 17BHO1 1.7 — 1.9 mbgl, 17BH10 2.2-2.5 mbgl, 17BH25 1.3-1.5 mbgl and 17BH33 3.0-3.2 mbgl
(referred to as Dup A 3.2-3.4 mbgl, Dup B 1.7-1.9 mbgl, Dup C 2.2-2.5 mbgl, Dup E 1.3-1.5 mbgl and
Dup F 3.0-3.2 mbgl). Laboratory comparisons reported good reproducibility for all benzene, toluene,
ethylbenzene and total xylene (BTEX), petroleum hydrocarbon (PHC) (F1 — F4), particle size, metals,
soluble ions, pH, EC and SAR values, with the exception of two parameters. RPD values for Dup B
(sulphate) and Dup F (benzene) exceeded the 60% criteria for soils. RPD value calculations and results
for the QA/QC measurements are included in Tables 5 through 9.

6 SUMMARY AND CONCLUSIONS

North Shore completed a Phase 2 ESA on the Site between February 1 and 3, 2017. The assessment
consisted of an assessment of the well centre, production facility/former spill areas, the flare
stack/flare knockout/lagoon area, the DWDA, and potential drilling flare pit areas. A total of 37
boreholes were advanced, including two control locations.

Petroleum hydrocarbon and chromium exceedances were identified within the well centre area as
part of the assessment. Petroleum hydrocarbon, arsenic, soil pH, EC and SAR values above the
applicable remediation guidelines were identified within the drilling waste disposal area and the flare
stack/knockout tank area did not meet the applicable remediation guidelines for petroleum
hydrocarbon parameters. Elevated EC values were identified within a production facility area, the
flare stack/knockout tank area, and the lagoon area. However, interpretation of the soil chemistry
determined that the elevated EC values are likely naturally occurring. All of the remaining analyzed
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soil samples met the applicable remediation guidelines or were comparable to background soil
conditions.

Due to an unknown location and snow covered ground conditions at the time of the assessment, a
former spill area that was identified along the access road was not investigated as part of the
assessment. The access road will be visually assessed during the growing season for signs of a former
spill and soil samples will be collected if warranted.

Based on field observations and laboratory analysis, further work is required in order for the wellsite
to meet the applicable remediation guidelines.
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7 DISCLOSURE

North Shore Environmental Consultants Inc. (North Shore) has prepared this report taking into
account government regulations available at the time of the assessment. North Shore has not made
an independent verification of historical or analytical results provided by third parties and therefore
makes no assurances regarding the accuracy of such information. It has assumed such information is
correct. Where indicated or implied the conclusions are based on visual observation and/or analytical
testing conducted at the time of the assessment. The conclusions do not apply to any areas of the site
not investigated.

This report is intended for the exclusive use of the company, organization, or individual to whom it is
addressed and may not be relied upon by any third party without the express written permission of
North Shore. The investigation and reporting has been conducted with a reasonable level of attention
and skill, in accordance with standards prevailing in the environmental consulting profession at the
time of report date in the location in which the report was prepared.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. North Shore accepts no responsibility for damages, if
any, suffered by any third party as a result of the use of this report or any decisions made or actions
based on this report.
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8 CLOSURE

North Shore appreciated the opportunity to work on this project. If we can provide clarification of any
part of this report, please contact the undersigned at (780) 467-3354.

This report was prepared by:

Kayle Watson, B.Sc., P.Ag.
Environmental Consultant

Reviewed By:

Brent Walchuk, B.Sc., P.Ag.
Remediation/Reclamation Supervisor
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TABLES




Table 1. Soil - BTEX, Petroleum Hydrocarbons (F1-F4) and Grain Size

Paramount Resources Ltd.

Phase 2 Environmental Site Assessment Report F-36

May 2017
BTEX and PHC (F1-F4)
Sample Depth | Sample Date (dd- K N K 3 Chrom. o s
Sample ID (mbgl) mm-yy) Benzene | Toluene | Ethylbenzene | Total Xylenes | Fraction 1°| Fraction 2 | Fraction 3 | Fractiond™ | . - 1t % Grain Size
baseline Moisture | 75 um Sieve
CCME Surface Soil Guidelines’ (mg/kg) 0.0068 0.08 0.018 2.4 170 150 1300 5600 NC NC NC
CCME Subsurface Soils Guidelines® (mg/kg) 0.0068 0.08 0.018 2.4 170 230 3500 10000 NC NC NC
BACKGROUND CONTROLS
17C01 0.8-1.0 01-Feb-17 Fine (31.7)
17C01 3.2-3.4 01-Feb-17 Fine (39.9)
17C01 5.8-6.0 01-Feb-17 Fine (44.5)
17C01 6.2-6.4 01-Feb-17 Coarse (56.1)
17C02 0.3-0.5 01-Feb-17 Fine (35.2)
17C02 0.8-1.0 01-Feb-17 Coarse (58.9)
17C02 3.2-3.4 01-Feb-17 Fine (28)
17C02 4.7-4.9 01-Feb-17 Coarse (76.8)
WELL CENTRE AREA
17BHO1 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 60 5460 22600 1280 Yes 13
17BHO1 1.7-1.9 01-Feb-17 0.027 <0.05 0.26 0.90 20 864 3160 198 Yes 12
Dup B 1.7-1.9 01-Feb-17 0.028 <0.05 0.36 1.21 20 1420 4970 294 Yes 13
17BHO1 3.2-3.4 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 76 27 Yes 14
17BHO02 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 351 1240 50 Yes 14
17BH02 1.7-1.9 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 17 110 11 Yes 10
17BHO3 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 19 <10 Yes 13 Fine (42.3)
17BHO3 1.7-1.9 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 14 <10 Yes 12
17BH04 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 12 <10 Yes 12
17BHO4 1.7-1.9 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 14 <10 Yes 14 Coarse (66.4)
17BHO5 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 19 <10 Yes 12
17BHO5 1.7-1.9 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 12
PRODUCTION FACILITIES AREA
17BH10 0.8-1.0 01-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 17 12 Yes 12
17BH11 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 17 <10 Yes 11
17BH12 0.8-1.0 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 11 <10 Yes 11
17BH13 0.8-1.0 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 18 <10 Yes 12
17BH14 1.3-1.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 13 <10 Yes 11
17BH15 0.0-0.2 02-Feb-17 Fine (41.9)
17BH15 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 62 27 Yes 15
17BH16 0.8-1.0 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 63 31 Yes 11
17BH17 0.8-1.0 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 15 10 Yes 12
17BH17 2.2-2.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 15 <10 Yes 17
17BH18 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 21 12 Yes 13
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May 2017
BTEX and PHC (F1-F4)
Sample Depth | Sample Date (dd- K N K 3 Chrom. o s
Sample ID (mbgl) mm-yy) Benzene | Toluene | Ethylbenzene | Total Xylenes | Fraction 1°| Fraction 2 | Fraction 3 | Fractiond™ | . - 1t % Grain Size
baseline Moisture | 75 um Sieve
CCME Surface Soil Guidelines’ (mg/kg) 0.0068 0.08 0.018 24 170 150 1300 5600 NC NC NC
CCME Subsurface Soils Guidelines® (mg/kg) 0.0068 0.08 0.018 2.4 170 230 3500 10000 NC NC NC
FLARE AREA
17BH19 0.3-0.5 02-Feb-17 0.007 <0.05 <0.01 <0.05 <10 <10 46 18 Yes 13
17BH19 1.7-1.9 02-Feb-17 0.372 0.12 2.52 1.59 140 335 36 <10 Yes 15
17BH19 3.2-3.4 02-Feb-17 0.023 <0.05 0.17 0.55 <10 <10 <10 <10 Yes 14
17BH20 1.3-1.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 46 20 Yes 14
17BH20 2.2-2.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 15 <10 Yes 15
17BH21 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 18 <10 Yes 13
17BH21 1.3-1.5 02-Feb-17 Fine (35.2)
17BH21 1.7-1.9 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 39 11 Yes 14
17BH22 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 11 <10 Yes 12
17BH22 1.7-1.9 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 <10 <10 Yes 16
17BH23 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 26 16 Yes 12
17BH23 1.7-1.9 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 16 10 Yes 11
17BH24 0.3-0.5 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 41 15 Yes 12
17BH24 1.7-1.9 02-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 25 12 Yes 14
LAGOON AREA
17BH25 0.8-1.0 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 42 13 Yes 13
17BH25 2.8-3.0 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 34 12 Yes 17
DRILLING WASTE DISPOSAL AREA
17BH26 2.5-3.0 03-Feb-17 0.014 <0.05 0.02 <0.05 <10 <10 29 11 Yes 38
17BH26 3.0-3.9 03-Feb-17 0.025 0.08 0.06 0.11 20 19 82 35 Yes 20
17BH26 5.2-5.4 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 70 29 Yes 13 Fine (23.6)
17BH27 2.5-3.0 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 52 20 Yes 13
17BH27 3.0-3.9 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 49 20 Yes 13
17BH28 2.8-3.0 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 39 14 Yes 12
17BH29 3.2-3.4 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 33 12 Yes 17
17BH30 2.8-3.0 03-Feb-17 <0.005 <0.05 0.01 <0.05 <10 <10 44 16 Yes 12 Fine (43.6)
17BH31 3.2-3.4 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 <10 32 13 Yes 11
17BH32 2.5-3.0 03-Feb-17 <0.005 <0.05 <0.01 <0.05 <10 10 76 29 Yes 13
17BH32 3.0-3.9 03-Feb-17 0.018 0.07 0.04 0.08 <10 <10 64 24 Yes 15
17BH33 2.2-3.0 03-Feb-17 0.255 0.61 0.34 1.06 30 34 130 68 Yes 18
17BH33 3.0-3.2 03-Feb-17 0.086 0.22 0.14 0.37 10 12 75 31 Yes 12
Dup F 3.0-3.2 03-Feb-17 0.036 0.09 0.05 0.15 <10 18 84 33 Yes 14
Rev: 17.01.25
Notes:
Land Use: Residential/Parkland Grain Size: Fine
! _ Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines
2 _ Fraction 1 petroleum hydrocarbons (C6-C10) minus benzene, toluene, ethylbenzene and xylene concentrations
3 - Fraction 4 petroleum hydrocarbons (C34-C50 or >C34) as determined by high temperature gas chromatography
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Blank - Not analyzed

NC

- No criteria established
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£ _ - g |5 3
—_ © —_ — —_ —_— — — —
8le|.3li.| 25|82 8 |z2lele|z|8|5|e|8|2|E|:|2|%) ¢
Sample ID Sample | SampleDate  (dd- | 2 | ¥ |Seled| 83 | E || E| S| = |5 |S|z| 2|5 |E|S|5|2|E|2]|¢S
Depth (mbe) mm-yy) E|g|&g|E8| 55 |£|88|E|5|8c| 2| g ||| 2|2 |5|2|5|&|%5|%8|E&8
El&|TeE |5 | 8% 83| E|s |S|s|*|g|s|=2|g|5]|F 51§~
< -] T @ ) © o s | = S n >
= = @ £ |3 2
o T
CCME Guidelines® (mg/kg) 20 12 500 NC NC 4 nc 10 64 0.4 50 63 140 6.6 10 45 1 20 1 50 23 130 | 200
AEP Tier 1 2016 Guidelines® (mg/kg) 250 | 10000
BACKGROUND CONTROLS
17C01 0.8-1.0 01-Feb-17 <0.5 9.7 188 0.6 <0.5 <0.5 | 17.7 | <0.3 7.9 14.7 | 9.6 | <0.5 1.7 19.1 | <0.5| <0.5| <0.5 | 0.7 1.0 27.5 58
17C01 3.2-34 01-Feb-17 06 | 104 222 06 | <05 | 05 | 166 ] <03 | 81 | 203 | 99 | <05 | 2.9 | 221 | 2.3 | <05 | <05 | 0.6 | 2.2 |261]| 72
Dup A 3.2-34 01-Feb-17 0.6 10.3 189 0.5 <0.5 <0.5 | 16.9 | <0.3 7.0 145 | 9.3 <0.5 2.8 18.7 0.8 | <0.5| <0.5| 0.6 1.3 26.4 62
17c01 8.8-9.0 01-Feb-17 1.2 | 89 | 4% 08 | <05 | 06 | 215 <03 | 11.4 | 229 [ 129] <05 | 2.1 | 353 | 8.2 | <05 | <05 | 0.7 | 1.4 |321] 95
17C02 1.7-1.9 01-Feb-17 0.6 9.3 230 0.6 <0.5 <0.5 | 16.0 | <0.3 8.6 17.7 | 10.6 | <0.5 2.0 22.2 | <0.5| <0.5 | <0.5 | <0.5 1.4 |30.2| 105
17C02 4345 01-Feb-17 07 | 79 [ 221 0.6 | <05 | <05 | 195 ] <03 | 80 | 185 | 101] <05 | 1.9 | 22.2 | 09 | <05 | <05 | 0.6 | 1.5 | 275| 74
WELL CENTRE AREA
17BHO1 0.8-1.0 01-Feb-17 05 [ 9.9 [ 190 0.7 | <05 | <05] 145 | <03 | 7.9 | 17.9 [10.7] <05 | 2.0 | 24.1 [ <05] <05 | <05] 0.6 | 1.3 [29.7] 63
17BHO1 1.7-1.9 01-Feb-17 0.5 10.0 228 0.6 <0.5 <0.5 | 184 | <0.3 7.8 14.7 9.9 <0.5 2.5 20.1 0.5 | <0.5| <0.5| 0.5 1.2 25.8 61
Dup B 1.7-1.9 01-Feb-17 0.6 | 10.4 | 304 0.7 | <05 | <05 | 186 | <03 | 8.3 | 16.2 | 10.7| <05 | 2.7 | 21.7 | <05 | <05 | <05 | <05] 1.2 | 30.0| 69
17BH02 0.8-1.0 01-Feb-17 26.4
17BHO3 0.8-1.0 01-Feb-17 20.8
17BHO04 0.8-1.0 01-Feb-17 21.5
17BHO5 0.8-1.0 01-Feb-17 18.9
PRODUCTION FACILITIES AREA
17BHO6 0.0-0.2 01-Feb-17 06 | 9.8 | 256 0.6 | <05 | <05]17.7] <03 ] 83 | 17.8 [10.6] <05 | 2.2 | 22.8 | 0.7 | <05 | <05 | <05] 1.2 [27.2] 72
17BH10 0.0-0.2 01-Feb-17 0.6 10.5 249 0.6 <0.5 <0.5 | 17.6 | <0.3 9.2 17.2 | 10.7 | <0.5 2.4 22.9 0.9 | <0.5| <0.5 | <0.5 1.6 30.0 74
Dup C 2.2-2.5 01-Feb-17 05 | 101 ] 194 08 | <05 | <05 | 208 <03 | 90 | 144 |111] <05 | 1.7 | 214 | 0.7 | <05 | <05 | 05 | 1.1 |353]| 64
17BH11 0.3-0.5 02-Feb-17 0.5 9.0 239 0.8 <0.5 <0.5 | 15.6 | <0.3 7.1 129 | 9.4 | <0.5 2.3 18.8 | <0.5 | <0.5 | <0.5 | <0.5 1.2 25.5 66
17BH12 1315 02-Feb-17 05 | 88 | 225 06 | <05 | <05 | 17.1] <03 | 80 | 163 | 96 | <05 | 2.3 | 21.3 | 0.8 | <05 | <05 | <05| 1.4 |26.7| 70
17BH13 1.3-1.5 02-Feb-17 0.6 10.9 214 0.6 <0.5 <0.5 ] 17.1 ] <0.3 8.3 16.7 | 10.5 | <0.5 2.3 21.8 0.6 | <0.5| <0.5| 0.5 1.4 29.9 71
17BH14 1315 02-Feb-17 06 | 104 | 234 0.6 | <05 | <05 | 175] <03 | 83 | 17.2 | 12.0| <05 | 2.0 | 22.0 | 0.6 | <05 | <05 | <05] 1.1 |299]| 72
17BH15 0.8-1.0 02-Feb-17 0.6 9.6 240 0.7 <0.5 <0.5 | 18.6 | <0.3 8.7 16.5 | 11.7 | <0.5 1.9 22.3 | <0.5| <0.5 | <0.5 | <0.5 1.2 314 77
17BH16 1315 02-Feb-17 <05 | 8.0 | 282 <05 | <05 | <05 | 124 | <03 | 59 | 121 | 7.6 | <05 | 1.8 | 160 | 08 | <05 | <05 | <05| 1.2 | 18.7] 56
17BH17 0.3-0.5 02-Feb-17 0.6 11.6 223 0.6 <0.5 <0.5 1 17.3 ] <0.3 8.3 16.3 | 10.8 | <0.5 2.5 22.3 0.6 | <0.5| <0.5 | <0.5 1.4 | 30.5 71
17BH17 2.8-3.0 02-Feb-17 06 | 103 | 148 08 | <05 | <05 | 204 <03| 80 | 147 |10.7] <05 | 1.7 | 199 | 06 | <05 | <05 | 05 | 1.1 |315] 61
17BH18 0.3-0.5 02-Feb-17 0.6 10.9 246 <0.5 <0.5 0.5 20.7 | <0.3 8.2 19.6 | 9.7 <0.5 2.4 25.5 1.2 | <05| <05 | 0.6 1.3 34.4 86
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£ _ - z |5 5
—_ © —_ — —_ _— — - —
8le|.3li.| 25|82 8 |z2lele|z|8|5|e|8|2|E|:|2|%) ¢
Sample ID Sample | SampleDate  (dd- | 2 | ¥ |Seled| 83 | E || E| S| = |5 |S|z| 2|5 |E|S|5|2|E|2]|¢S
Depth (mbe) mm-yy) E|g|&g|E8| 55 |£|88|E|5|8c| 2| g ||| 2|2 |5|2|5|&|%5|%8|E&8
El&|TeE |5 | 8% 83| E|s |S|s|*|g|s|=2|g|5]|F 51§~
< - -} @ © o s |® S n >
= = @ £ |3 2
o T
CCME Guidelines' (mg/kg) 20 | 12 | 500 | NcC NC 4 nc | 10 | 64 | 0.4 | 50 | 63 |140| 66 | 10 | 45 | 1 | 20 | 1 | 50 | 23 | 130 | 200
FLARE AREA
17BH19 1315 02-Feb-17 06 | 89 | 268 0.7 | <05 | <05 ] 186] <03 8.7 | 17.0 [11.2] <05 ] 2.1 | 225 ] 0.8 | <0.5] <05 | 0.5 | 1.5 |33.5] 73
17BH19 1.7-1.9 02-Feb-17 06 | 11.0 [ 297 <05 <05 | <05 [ 213 [ <03 ] 9.2 | 20.0 | 104| <05 | 2.4 | 252 0.9 | <05 <05 | 0.6 | 1.2 |349] 88
17BH20 1315 02-Feb-17 <05 | 8.2 | 196 0.7 | <05 | <05 | 149 | <03 | 7.8 | 17.4 | 10.6| <0.5 | 2.5 | 208 | 1.0 | <0.5 | <0.5 | <0.5| 1.7 | 23.4]| 69
17BH20 2.2-2.5 02-Feb-17 05 | 9.7 | 233 0.6 | <05 | <05 ] 164 <03 | 79 [172[103] <05 | 23 [ 223 ] 07 [ <05 <05 [<05] 1.3 [267] 72
17BH21 0.3-0.5 02-Feb-17 06 | 93 | 210 0.6 | <05 | <05 | 163 | <03 | 7.6 | 15.0 | 10.5] <05 | 2.2 | 19.8 | 05 | <05 ] <0.5 | 0.5 | 1.2 | 24.8] 64
17BH21 1.7-1.9 02-Feb-17 <05 | 8.2 | 226 0.6 | <05 | <05 166 | <03 | 77 [ 157 | 9.6 | <05 | 2.2 [ 203 | 0.7 [ <05 | <05 [ <05] 1.2 [24.9] 63
17BH22 0.3-0.5 02-Feb-17 <05 | 8.4 | 183 0.6 | <05 | <05 | 15.7 | <03 | 6.9 | 14.6 | 10.7] <05 | 2.2 | 185 | 0.6 | <0.5 | <0.5 | <0.5| 1.5 | 26.7| 65
17BH22 1.7-1.9 02-Feb-17 06 | 9.7 | 208 0.7 | <05 | <05 [ 633 | <03 | 90 [ 183 [13.0] <05 | 2.2 [ 246 | 06 | <05 <05 [<05] 1.3 [270] 72
17BH23 0.3-0.5 02-Feb-17 <0.5 | 9.0 | 198 05 | <05 | <05 | 146 | <03 | 7.8 | 14.7 | 8.9 | <05 | 2.2 | 196 | 0.6 | <0.5| <0.5 | <0.5| 1.1 |243] 64
17BH23 1.7-1.9 02-Feb-17 05 | 9.2 | 222 0.7 | <05 | <05 [17.0 [ <03 [ 81 [15.7 [103] <05 | 2.2 [ 206 | 0.7 [ <05 | <0.5 [<05] 1.2 [27.3] 69
17BH24 0.3-0.5 02-Feb-17 05 | 9.1 | 272 0.6 | <05 | <05 | 183 | <0.3 | 7.5 | 16.7 | 10.0]| <0.5 | 2.3 | 208 | 0.6 | <0.5 | <0.5 | <0.5| 1.3 | 24.8| 67
17BH24 1.7-1.9 02-Feb-17 06 | 9.8 | 248 0.7 | <05 | <05 169 ]| <03| 84 | 168 [11.2] <05 | 23 | 222 | 07 [ <05] <05 [ <05] 1.3 [26.4] 74
LAGOON AREA
17BH25 1315 03-Feb-17 06 | 9.0 [ 198 0.6 | <05 [ <05[151]<03] 74 [12.8]102]<05] 2.0 [186] 06 [<05]<05] 06 | 1.3 [27.6] 69
Dup E 1315 03-Feb-17 05 | 89 | 177 05 | <05 | <05 | 144 <03 | 6.2 | 129 | 84 | <05 | 1.8 | 165 | 0.6 | <0.5 | <05 | <0.5| 1.3 | 23.6] 58
17BH25 2.8-3.0 03-Feb-17 06 | 112 | 216 <05 <05 | <05 | 242 <03] 88 | 156 | 115] <05 | 1.8 | 229 0.7 | <05 | <05 | 0.6 | 1.0 |381] 80
DRILLING WASTE DISPOSAL AREA
17BH26 0.8-1.0 03-Feb-17 11.1
17BH26 2.5-3.0 03-Feb-17 15 | 17.4 | 210 0.6 | <05 | <0.5 | 20.4 | <03 | 4.6 | 13.0 | 108 | <05 | 1.8 | 11.7 | 0.7 | <05 | <05 | 35 | 1.4 | 22.9| 116
17BH26 Re-run 2.5-3.0 03-Feb-17 20.1
17BH26 3.0-3.9 03-Feb-17 06 | 12.0 | 1610 | 37 | 5420 | 06 | 0.8 | <05 | 17.0 | <03 | 88 | 21.2 | 11.6| <05 | 3.4 | 25.4 | 0.8 | <05 | <0.5 | 0.7 | 1.1 | 252 82
17BH26 5254 03-Feb-17 111
17BH27 2.5-3.0 03-Feb-17 05 | 9.8 | 259 05 | <05 | <05 | 15.4 | <03 | 7.6 | 145 | 9.2 | <05 | 2.1 | 20.7 | 0.8 | <0.5 | <05 | <0.5| 1.6 | 255| 62
17BH27 3.0-3.9 03-Feb-17 <05 | 81 | 139 <05 <05 | <05 [12.0[<03] 60 | 12.0] 73 [ <05 1.9 | 160 0.8 | <05 | <05 [ <05| 1.2 |202] 74
17BH28 2.8-3.0 03-Feb-17 115
17BH29 3.234 03-Feb-17 7.8
17BH30 2.8-3.0 03-Feb-17 98
17BH31 3.2-34 03-Feb-17 14.4
17BH32 2.5-3.0 03-Feb-17 05 | 9.8 | 264 0.6 | <05 | <05 | 14.1] <03 | 7.9 | 170 | 96 | <05 | 2.3 | 20.7 | 0.8 | <0.5 | <05 | <0.5| 1.6 | 25.8] 71
17BH32 3.0-3.9 03-Feb-17 <05 | 8.8 | 230 <05 <05 | <05 | 168 | <03 ] 66 | 12.8 |125] <05 | 1.8 | 17.8 | 0.7 | <05 | <05 [ <05| 1.8 |225] 58
17BH33 2.2-3.0 03-Feb-17 <05 | 8.7 | 245 05 | <05 | <05 | 15.4 | <03 | 7.7 | 15.1 | 12.3| <0.5 | 1.6 | 189 | 0.6 | <0.5 | <05 | <0.5| 1.2 | 26.7| 62
17BH33 3.0-3.2 03-Feb-17 07 | 100] 224 06 | <05 | 05 [ 158 <03 8.2 | 16.1 |105] <05 | 3.0 [ 224 | 09 [<05] <05 06 | 15 [257] 71
Dup F 3.03.2 03-Feb-17 06 | 9.7 | 244 0.6 | <05 | 06 | 173 ] <03 | 83 | 166 | 12.3] <0.5 | 3.5 | 22.6 | 1.0 | <0.5 | <05 | 05 | 1.6 |27.2| 81
Rev: 17.01.25
Notes:

Land Use: Residential/Parkland Grain Size: Fine

! - Canadian Council of Ministers of the Environment (CCME). 2017. Tier 1 Soil Remediation Guidelines

? - Alberta Environment and Parks (AEP). 2016. Alberta Tier 1 Soil and Groundwater Remediation Guidelines
Bold - Value exceeds specified guideline
Bold - Value exceeds specified guideline but comparable to background conditions
Bold - When the value is rounded to the appropriate number of significant digits, the value meets the applicable guideline
Blank - Not analyzed

NC - No criteria established
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Soluble lons
Sample Date | Lab pH Lab EC Saturation | Sodium | Calcium | Magnesium | Potassium | Chloride Sulphate o
Sample D | Sample Depth (mbgl) | 1y vy | (6.08.5)" | (ds/m)| AR % (Na) | (ca) (Mg) ) () (soa) | Guideline
mg/kg | mg/kg mg/kg mg/kg mg/kg mg/kg
CCME Guidelines" <5 1
EGCSR Guidelines’ 6-8 <2 <5 2
BACKGROUND CONTROLS
17C01 0.8-1.0 01-Feb-17 5.90 0.18 0.32 45 3 9 2 <2 2 8 1,2
17C01 3.2-3.4 01-Feb-17 7.85 0.84 0.36 50 8 58 11 12 7 132 1,2
Dup A 3.2-3.4 01-Feb-17 7.53 0.66 0.28 48 5 43 8 9 6 87 1,2
17C01 8.8-9.0 01-Feb-17 7.95 0.62 2.79 58 41 21 5 8 5 69 1,2
17C02 0.0-0.2 01-Feb-17 6.59 0.51 0.07 156 5 190 19 16 20 72 1,2
17C02 0.8-1.0 01-Feb-17 7.32 0.41 0.21 39 3 27 4 <2 14 12 1,2
17C02 2.8-3.0 01-Feb-17 7.70 0.62 0.23 45 4 40 [ 3 3 73 1,2
17C02 4.7-4.9 01-Feb-17 7.28 0.36 0.47 21 3 9 2 <2 <2 10 1,2
WELL CENTRE AREA
17BHO1 0.8-1.0 01-Feb-17 6.83 0.60 0.19 59 5 64 10 <2 <2 53 1,2
17BHO1 1.7-1.9 01-Feb-17 7.28 0.40 1.20 76 24 30 7 <2 27 42 1,2
Dup B 1.7-1.9 01-Feb-17 7.33 0.64 1.37 59 27 38 <2 37 99 1,2
PRODUCTION FACILITIES AREA
17BH10 0.0-0.2 01-Feb-17 7.49 0.17 0.51 45 7 25 5 3 <2 18 1,2
Dup C 2.2-2.5 01-Feb-17 7.00 0.56 0.40 50 8 41 7 <2 <2 72 1,2
17BH11 0.3-0.5 02-Feb-17 7.96 0.47 0.26 41 4 28 5 2 4 21 1,2
17BH12 1.3-1.5 02-Feb-17 7.40 0.52 0.24 46 4 30 6 4 4 21 1,2
17BH13 1.3-1.5 02-Feb-17 7.52 0.52 0.40 41 6 27 7 2 5 34 1,2
17BH14 1.3-1.5 02-Feb-17 7.46 0.46 0.50 43 7 30 5 <2 <2 31 1,2
17BH15 0.8-1.0 02-Feb-17 7.11 0.70 0.41 51 9 59 9 2 4 99 1,2
17BH16 1.3-1.5 02-Feb-17 7.42 2.80 0.82 42 34 218 56 8 6 853 1,2
17BH17 0.3-0.5 02-Feb-17 7.49 0.54 0.39 47 7 35 7 2 <2 39 1,2
17BH17 2.8-3.0 02-Feb-17 7.07 0.62 0.25 42 4 40 7 <2 3 39 1,2
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Soluble lons
Sample Date | Lab pH Lab EC Saturation | Sodium | Calcium | Magnesium | Potassium | Chloride Sulphate o
Sample D | Sample Depth (mbgl) | 1y vy | (6.08.5)" | (ds/m)| AR % (Na) | (ca) (Mg) ) () (soa) | Guideline
mg/kg | mg/kg mg/kg mg/