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1 Regulatory Information

Within the Government of Saskatchewan, the Ministry of Energy and Resources (MER) administers
the upstream oil and gas industry’s abandonment and reclamation liability management programs
for the province, in accordance with The Financial Security and Site Closure Regulations (FSSCR)’
including the following.

Licensee Liability Rating (LLR) Program?:

o assigns abandonment and reclamation liability to a licensee’s oil and gas wells and
facilities; and

o helps to manage financial risk to the Saskatchewan Oil and Gas Orphan Fund (SOGOF).
Inactive Liability Reduction Program (ILRP)’:

o requires upstream oil and gas licensees to reduce the liability of their well and facility
sites on an annual basis (as a percentage of total liability); and

o intent is to ensure licensees manage their liability (also referred to as end of life asset
retirement obligations) and to prevent an increase in orphan well and facility sites.

Acknowledgement of Reclamation (AOR) Program®:

o outlines the requirements to reclaim well and facility sites in accordance with the
FSSCR;

o requirements address assessment, remediation and reclamation of well and facility sites,
including areas beyond site boundaries that have been affected by well and facility
operations; and

o licensees are expected to return well or facility sites (and any related affected areas) to
conditions reasonably comparable to those that existed prior to construction of the site
(also referred to as equivalent land capability).

Orphan Fund Procurement Program (OFPP)>:

o an orphan well or facility is defined as a site that has been investigated by MER and
confirmed as not having any legally responsible and/or financially able party to deal
with the abandonment and/or reclamation responsibilities;

e The FSSCR exists to limit the potential for well or facility sites to enter the
orphan OFPP;

o the OFPP manages orphaned well and facility sites; and

o uses funds within the Saskatchewan SOGOF (funded solely by oil and gas licensees) to
reduce abandonment and reclamation liability of orphaned sites.

' (Government of Saskatchewan, 2023)

2 (Government of Saskatchewan, 2024-a)
3 (Government of Saskatchewan, 2024-b)
4 (Government of Saskatchewan, 2024-c)
5 (Government of Saskatchewan, 2024-d)
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2 Overview of the Licensee Abandonment and Reclamation Program

2.1 Well and Facility Abandonment

Multiple factors are taken into consideration by the Licensee in deciding to abandon a well or
facility, the details of which are beyond the scope of this information letter. Any questions pertaining
to selection of a well or facility for abandonment should be directed to the Licensee.

2.2 Reclamation Program

The reclamation program typically occurs over the course of three to five years, however, the actual
time for any given project is site-specific and will depend on a number of factors such as land use
and historical site activities.

Figure 2.1: Overview of the Licensee Abandonment and Reclamation Program
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3 Well and Facility Abandonment

3.1 Well Abandonment

Well abandonment is conducted in two phases, in accordance with regulatory requirements set forth
by the MER®%:

3.1.1 Downhole Abandonment

e This process includes using a service rig to remove all infrastructure from the wellbore(s)
including, but not limited to, tools, drill pipe, and drill collars. Thereafter, the wellbore(s) is

plugged.
3.1.2 Surface Abandonment

e Prior to the surface abandonment (commonly referred to as ‘cut and cap’), two tests are
conducted by a third-party qualified person to assess the well for potential leaks following
the completion of the downhole abandonment.

o Gas Migration (GM) - Performed using an instrument called a Portable Methane
Detector (PMD) to monitor the ground around the well bore for the presence of methane
gas.

o Surface Casing Vent Flow (SCVF) - Performed by connecting a container of water to
the surface casing vent and assessing for the presence of gas emitted from the vent in
the form of bubbles.

e Detection of gas from either test may indicate an issue with the downhole
abandonment and must be reported to the MER. The licensee must then
complete further assessment and any additional downhole work to address the
issue.

Figure 3.1: GM test (left) and SCVF Test (right)

¢ (Government of Saskatchewan, 2024-¢)
7 (Government of Saskatchewan, June 2019)
8 (Government of Saskatchewan, November 2015-b)
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If the GM and SCVF tests meet regulatory requirements, the ‘cut and cap’ can proceed. The
well bore is excavated, a welder cuts the production casing and the surface casing, and the
well head is removed. A steel plate is welded to the top of the surface casing, and a second
plate is welded to close off the production casing.

While the well bore is being excavated, a third-party qualified person is onsite to assess the
soil for substances of potential concern (SOPC). Where SOPC are encountered, and
dependent on the extent, soils are segregated and hauled to an approved disposal facility.
Clay fill is used to replace soils removed during the surface abandonment.

Soil samples are collected from the extents of the well bore excavation and sent for
laboratory analysis.

Figure 3.2 Cutting of well casings (left) and capped well (right)

3.2 Facility Abandonment

All above ground infrastructure used to operate, maintain and access a facility is removed from
the site and is either recycled or disposed.

o Above ground infrastructure may include production and processing equipment, power
panels and cable trays, pilings and gates.

Below ground infrastructure that does not pose a risk is typically left in place.

o Below ground infrastructure may include power cables, cathodic cables and flowlines,
which are purged to remove production fluid and then capped at each end.
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4 Reclamation Program

Following well abandonment and/or facility abandonment by the Licensee, the site enters the
Licensee’s reclamation program for the purpose of achieving regulatory closure in accordance with
regulatory requirements’.

Each task is conducted by a third-party qualified person in accordance with regulations administered
by the MER',

As previously indicated in the flow chart in Figure 2.1, the reclamation program consists of phased
work or tasks undertaken over multiple years to allow for a complete assessment of the site
including:

Phase I Environmental Site Assessment (ESA)
Phase II ESA (if needed)

Remediation (if needed)

Reclamation

Vegetation Management

Detailed site assessment

Landowner acknowledgement

AOR application.

% (Government of Saskatchewan, July 2020).
10 (Government of Saskatchewan, 2023)
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4.1 Phase | Environmental Site Assessment

A Phase I ESA is the first phase of investigation into the historic operation of the well or facility.
The purpose of the Phase I ESA is to identify areas potential environmental concern (APECs) and
SOPC associated with the drilling and operation of the well or facility and is conducted in
accordance with regulatory requirements'!.

e The Phase I ESA is a review of the site history and includes the following:

o Records Review: Surface title search, aerial imagery, previous reports, site specific
records, spill information, topography, soil classification, groundwater maps, and
salinity maps.

o Site Visit: Conducted to assess the site for field level issues such as areas of subsidence,
poor growth, or surface staining, which may not be evident during the record review.

o Interviews: Conducted with the landowner and any additional stakeholders (i.e., land
tenants). The interviews are meant to gather information about the site that may not be
available during the records review or site visit. This may include comments on growth
conditions, historic operation of the site, presence of infrastructure such as tanks, and
waste disposal.

e If results of the Phase I ESA indicate that APECs are associated with the well or facility, a
Phase II ESA will be recommended to further assess the findings of the Phase I ESA.

e Ifthe Phase I ESA indicates that the information collected is sufficient to conclude that APECs
are not likely present, then a Phase Il ESA will not be recommended, and the site can proceed
to reclamation.

Figure 4.1: Areas of Potential Environmental Concern (APEC) Map

' (Government of Saskatchewan, July 2020)
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4.2 Phase 1l Environmental Site Assessment

A Phase II ESA is an intrusive investigation to assess the findings of the Phase I ESA and is
conducted in accordance with the regulatory requirements'!3,

The Phase II ESA may include geophysical surveying, commonly called electromagnetic (EM)
surveying, which is conducted by passing EM conductivity sensors across the site. The EM sensors
detect relative conductivity which can be related to both naturally-occurring and production-related
salinity. The data collected is then used to prepare a heat map to aid in selecting locations for soil
sampling.

Figure 4.2: EM survey in progress (left) and relative conductivity map (right)

To correlate the EM survey results, a field drilling program is conducted. The drilling program is
generally completed using a small drill rig to drill boreholes at predetermined locations based on
results of the Phase I ESA (from which the APECs were determined) and from the EM survey. Soil
lithology at each borehole is logged, and field screening for salinity and hydrocarbons is completed
during drilling. Representative soil samples are collected and sent to an accredited laboratory to be
analyzed for SOPC. Soil samples are also collected from outside of the lease boundaries to help
establish the site specific soil conditions.

e Ifthe Phase II ESA indicates that no further assessment or remediation is required, the site
can be moved to the reclamation phase.

e If substances of concern (SOC) are noted at concentrations exceeding regulatory guidelines,
and/or background conditions, the site may require further assessment or require remediation
to address the SOC.

o  Certain sites may require more extensive and complex investigation and may require
multiple years of assessment and data analysis prior to making a remediation and
reclamation plan for the site.

12 (Government of Saskatchewan, July 2020)
13 (Government of Saskatchewan, July 2022)
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4.3 Remediation

Based on the results of the Phase II ESA, remediation may be warranted to remove SOC from the
site. This is typically accomplished through excavation and disposal of affected soils but may
extend to other remedial options pending the complexity and extent of the SOC.

Excavated soil is loaded and hauled to an approved waste disposal facility. The excavations are then
backfilled with imported clay and topsoil. Backfill material is sampled prior to importing to confirm
it meets the same conditions of the native soil at the site. Whenever possible, soil purchased from
the landowner from a location reasonably close to the site remains the most viable option.

Figure 4.3: Remedial Excavation (left) and Hauling Impacted Soil for Disposal (right)
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4.4 Reclamation

Reclamation will occur once the site has met regulatory requirements through the completion of the
Phase I ESA, Phase II ESA (if required), and Phase III Remediation (if required). Reclamation
includes the physical reclaiming of the well or facility site and access road, thereby, restoring the
land to use that is consistent with the surrounding land use. Typically, topsoil and subsoil are
stripped back from the clay well pad and access road. Clay soils are recontoured to meet
surrounding topography and subsoil and topsoil are replaced, followed by surface tillage, and if
required, seeding and fencing.

Figure 4.4: Aerial imagery before (left) and after (right) surface reclamation
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4.5 Vegetation Management

Following reclamation there is typically a period of time where vegetation on the reclaimed area is
less robust when compared to the surrounding undisturbed areas of the field. There are a number of
reasons for this which may include:

disturbed soil structure

compaction

lack of organic cover (thus affecting soil moisture)
variable soil nutrients

weed growth, etc.

Vegetation management involves ground-level surveys and drone imagery to capture visual and
multispectral data during the growing season, offering insights into potential site issues. If issues
arise, further reclamation or additional growing seasons of the site may be required.

Figure 4.5: Aerial Imagery of crop health in visible spectrum (left) and Normalized Difference Vegetation
index (right)
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4.6 Detailed Site Assessment

Once vegetation is judged to be similar to the surrounding land use, the site will undergo a detailed
site assessment (DSA) in accordance with regulatory requirements'.

A DSA is an onsite assessment that aims to measure and compare details of the landscape, soil, and
vegetation conditions between points on the lease and access road and points within background
(undisturbed) areas. The assessment typically involves a survey of the site to assess the following:

e Landscape Features (drainage, erosion, contour, stability, gravel, rocks, and debris).

e Soil Assessment (admixing, texture, soil strength, soil aggregate size, and root restrictions).

e Vegetation Assessment (plant species composition, plant health, plant height, plant density,
bare area, weeds, and undesirable plants)

Where results of the DSA do not meet regulatory requirements, further reclamation or additional
growing seasons of the site may be required.

Where results of the DSA meet regulatory requirements, the site moves to the Landowner
Acknowledgement.

Figure 4.6: DSA soil assessment (left) and vegetation assessment (right)

14 (Government of Saskatchewan, November 2015-a)
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4.7 Landowner Acknowledgement

The Landowner Acknowledgement (LOA) is the last phase in the AOR process and is conducted in
accordance with the regulatory requirements'>. The LOA is a written understanding, presented on a
MER produced form, that indicates that the landowner and licensee have worked together on the
well site reclamation and are each satisfied with the results. The LOA may also detail any
improvements (such as access roads) being left in place, which may have been requested by the
landowner.

If requested, the landowner will be provided with the entire AOR application for review, including
all previous assessment reports. The landowner then has 30 days to review all supplied information
and to investigate the site and present any concerns to the licensee.

In cases where the landowner is content with the on-site work but chooses not to sign the form, or if
the site meets regulatory requirements but the landowner believes further work or additional
assessment is necessary, the AOR application may still be submitted at the discretion of the
Licensee. If the LOA remains unsigned, the MER may engage directly with the landowner to
discuss the reasons for not signing the LOA and determine if additional work is warranted by the
licensee.

The LOA does not constitute a surface lease release or have any relevance to the surface lease
agreement made between the licensee and landowner(s) or the Surface Rights Board of Arbitration
requirements. Liability associated with the well site remains with the licensee and any future issues
which may affect the site such as poor growth, subsidence, erosion, etc. remain the responsibility of
the licensee who is required to assess and address any future issues.

4.8 Application for AOR

Following the landowner acknowledgement phase, the AOR application, including all previous
assessment reports, is submitted for approval in accordance with the regulatory requirements'®.

Submission of the AOR application is in accordance with the Saskatchewan Financial Security and
Site Closure Regulations'” which states that upon abandonment of a well or decommissioning of a
facility, the respective site is required to be assessed, decommissioned and reclaimed and the
licensee is required to submit a report (AOR application) which substantiates the satisfactory
reclamation of the site.

Submission of the AOR application and subsequent approval by the MER concludes the work
required at the site by the third-party environmental consultant.

15 (Government of Saskatchewan, July 2020)
16 (Government of Saskatchewan, July 2020)
17 (Government of Saskatchewan, 2023)
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5 Closure

The intent of this information letter is to provide landowners with a high-level overview of the

process for reclamation of abandoned well and facility sites in the oil and gas industry in

Saskatchewan. As the AOR program extends over several years for each site, there are multiple

instances where landowner contact will be made to discuss ongoing work at the site(s). Our hope is
that this letter will provide context to the ongoing work and an approximate timeline for work to be
conducted. It is our intention to provide a similar letter on an annual basis detailing the progress at

each site.

We hope that this letter helps communicate our process, and we are looking forward to working

with you throughout the year.

We encourage you to contact us with any questions or concerns you may have regarding the sites

listed in Appendix A, or with the AOR program in general.

Respectfully submitted,

gty

Danica Milatz-Donnelly, EP
Project Lead

306-891-9101
danica@hemphillpm.ca

ClHensyel—

Daria Ksenych

Project Technologist
306-737-3867
dasha@hemphillpm.ca

Dave Hemphill, PAg., PMP
Principal, Project Manager
306-457-7533
dave@hemphillpm.ca
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