June 30, 2020
BY E-MAIL and Public Registry
Mackenzie Valley Land & Water Board
7th Floor, 4922 48th Street
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Email: angela.love@mvlwb.com and permits@mvlwb.com
Attention: Angela Love
RE: MV2018A0022 and MV2018L1-0005
Celibeta Closure and Reclamation Plan
Dear Ms. Love,
Paramount Resources Ltd. submits the enclosed for the above-mentioned Land Use Permit and Water
Licence. If upon review of the Closure and Reclamation Plan, any further information is required, please
contact the undersigned.
Regards,

Terence Hughes
Regulatory & Community Affairs Representative
Paramount Resources Ltd.
Direct: 403-206-3859
terence.hughes@paramountres.com
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1.0 INTRODUCTION
1.1 Purpose and Scope
This Closure and Reclamation Plan is for the Home Signal CSP Celibeta No. 2 (h-78) (Site) located in the
Northwest Territories (NWT) at Unit H, Section 78 Grid Area in NTS Sheet 95-B-I-EH,
Latitude 60o07-29.31”, Longitude 122o13’35.25 (Appendix A).
The Home Signal CSP Celibeta No. 2 (H-78) well was spud on December 26, 1959 and drilled until
March 21, 1960 to a depth of 1254.3 m. The rig was released March 24, 1960. According to historic well
records, the well was plugged as a dry hole and abandoned on March 25, 1960. Well Termination
Records indicate that the well was re-entered in March of 1990 at which time a plugging program was
completed. The well was abandoned in Q1 2020 and remediation and reclamation activities for the
wellsite were completed at that time.

1.2 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

Director, Asset Management

John Hawkins

Environmental Coordinator

Ian Keir

Regulatory and Community
Affairs Advisor

Terence Hughes

Telephone: 403-817-5074
Email: john.hawkins@Paramountres.com
Telephone: 403-817-5077
Email: ian.keir@Paramountres.com
Telephone: 403-206-3859
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).
A P1 ESA was prepared for the Site by North Shore Environmental Consultants Inc. (North Shore) in
2018. At the time of the site visit in July 2018, the well status was suspended, and a fenced wellhead was
the only infrastructure on the Site. A potential drilling waste disposal area (DWDA) was noted on the
1
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northwest portion of the wellsite. Disturbed areas were noted north and east of well center and along
the south boundary of the Site. A mounded area was present west of well center, and potential flare pits
were noted to the north and southwest of well center (North Shore, 2018).
Drilling waste was suspected to have been mix-bury-covered in a sump suspected to be located on the
Site. The drilling waste disposal assessment showed the drilling waste failed the salt-loading calculation
and the chromium-loading calculation. Tour reports indicated a diesel slug or pill was used during
drilling, and drill stem tests (DSTs) had been conducted, with returns to surface. Based on the presence
of hydrocarbons, DSTs, and salt and chromium-loading calculations, a Phase 2 ESA was required for the
Site (North Shore, 2018).

2.2

Abandonment and Surface Equipment Removal

The primary objective at this stage is to complete the downhole and surface abandonment of wells and
complete the decommissioning and dismantling of surface facilities or the abandonment pipelines.
The well was abandoned in Q1 2020 in accordance with the Office of the Regulator of Oil and Gas
Operations (“OROGO”) Well Suspension and Abandonment Guidelines and Interpretation Notes and all
surface infrastructure at the wellsite has been removed.

2.3

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) developed SSRGs for the Site in 2019. Due to the lack of
applicable local or Canadian Council of Ministers of Environment (CCME) guidelines for the land use at the
Site, guidelines from Alberta Environment and Parks (AEP) including those published for remote forested
areas in the green zone were used to assess analytical results from sampling at the Site. Specifically, AEP
(2019) Tier 2 guidelines with pathway exclusion were applied to the Site (SynergyAspen, 2019).
Grain size analysis was used to calculate the hydraulic conductivity of the underlying soil, using the
Kozeny-Carmen equation, which is suited to calculating the hydraulic conductivity of fine-grained soil. The
calculation showed that the hydraulic conductivity of the underlying soil averaged 10-7 m/s for the
underlying soil. As well, a 5 m thick layer of fine-grained soil was encountered in the background
borehole. Due to the low hydraulic conductivity and the 5 m fine-grained geologic barrier, the domestic
use aquifer (DUA) pathway was excluded for the Site. The freshwater aquatic life (FAL) pathway was also
excluded due to the distance to the nearest waterbody (Celibeta Creek) of 2 km. For subsoil (>1.5 mbgs)
at the Site, the ecological direct soil contact (EDSC) pathway was also eliminated (SynergyAspen, 2019).

2.4

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.
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SynergyAspen conducted a P2 ESA at the Site in October 2019. APECs that were investigated included the
well center, the DWDA, and potential flare pit area. The three APECs and a background location were
assessed by drilling 17 boreholes. Soil stratigraphy showed muskeg from surface to 0.4 or 1.0 m below
ground surface (mbgs), overlying medium-plasticity clay with trace gravel to the maximum drilling depth
of 6 m. Borehole logs showed that drilling waste in the DWDA had not been mixed prior to disposal
(SynergyAspen, 2019).
Analytical results indicated petroleum hydrocarbon (PHC) Fraction 1 (F1) and Fraction 2 (F2) was present
at the well center area, the DWDA, and the flare area. The impacted soil concentrations were compared
to the SSRGs and delineated vertically in all areas, with impacts reported to a maximum depth of 1.5
mbgs. Selenium marginally exceeded the guideline but was noted to be below regional background
concentrations. Results for barium were re-analyzed using the calcium-chloride method for extractable
barium and were below the applicable guideline (SynergyAspen, 2019).
Remediation was recommended for the PHC impacted soil in the APECs at the Site. The estimated
volumes of PHC impacted material were 75 m3 at the well center, 180 m3 at the flare area, and 1750 m3
at the DWDA (SynergyAspen, 2019).

2.5

Remediation

Remediation can include off-site disposal, on-site treatment, as well as passive treatments including
monitoring natural attenuation.
SynergyAspen conducted remediation activities at the Site from February 10th to March 16th, 2020. The
remediation plan included mixing the un-mixed drilling waste in the DWDA to a 3:1 ratio with clean subsoil
as well as placing impacted surface soil to depths greater than 1.5 mbgs such that it no longer poses a risk
and meets applicable guidelines. This was completed by excavating an unimpacted area (remediation
area) on the north boundary of the Site and using the excavated material as clean subsoil for mixing and
backfill of other excavated areas (SynergyAspen, 2020).
Using the AEP Tier 2 guidelines applicable to the Site, soil samples from surface to 1.5 mbgs were
compared to natural area land use with the DUA and FAL pathways excluded; and soil samples below
1.5 mbgs were compared to the AEP subsoil guidelines for remote forested sites, with the DUA, FAL, and
EDSC pathways excluded.
Muskeg in the remediation area was stripped and stockpiled on the northeast corner of the Site; muskeg
was also stockpiled on the southwest corner of the Site. Un-mixed drilling waste from the DWDA, and
hydrocarbon impacted soil from the well center and flare area were excavated to 1.5 mbgs and moved to
the remediation area excavation. Field-screening and sampling were used to guide the excavation of
impacted material: areas where analytical results were above the guidelines were re-excavated and resampled to ensure impacted material was entirely removed.
On March 12, 2020 during remediation activities at the Site, the area around the well center was
excavated for the wellhead cut-and-cap program. The excavation of impacted soils at the well center was
guided by field-screening and sampling. Impacted soil that was encountered was moved to the
remediation area, treated and mixed.
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Approximately 1,410 m3 of soil was excavated from the areas of concern at the Site. The soil was moved
to the remediation area, treated with fertilizer amendment to promote further biodegradation of the
PHCs, and mixed 3:1 with clean soil. The excavated remediation area was filled to 1.5 mbgs, and clean
subsoil was used to cap the treated material; excavations at well center and the flare area were also
backfilled with clean subsoil (SynergyAspen, 2020).

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.
Following backfill of the remediation area and associated excavations, subsoil was contoured to integrate
with the surrounding landscape for the Site (SynergyAspen, 2020). Muskeg stockpiles on the northeast
and southwest of the Site were mixed with mulch remnants and ‘rolled back’ as evenly as possible across
the Site. Mounds were created on the Site to facilitate development of habitat, and to interrupt sight
lines. Snow from ploughing at the Site was then replaced across the Site. Seeding was not completed as
a natural revegetation strategy will be utilized for the Site (SynergyAspen, 2020).
In support of the natural revegetation strategy Site visit photos (Appendix B) taken in 2018 show
significant revegetation has occurred in the past at the Site.

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.
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5.0 PERMANENT CLOSURE 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. If necessary,
minor reclamation treatments will be conducted via helicopter (i.e. revegetation).

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.

8.0 TIMELINE AND PRIORITY
The Closure and Reclamation program will be implemented over multiple years and will be subject to
changes as new information becomes available. Table 2 below presents the proposed sequence of
events.
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Table 2 Proposed Sequence of Events
Action

Rationale

• Remediation and reclamation
earthworks
• Monitor wellsite for settling
and vegetation
reestablishment

• Completed; see above description of remediation
and reclamation activites.
• To ensure that revegetation is on track, to monitor
for undesirable species presence and to check that
excessive settling has not occurred from the 2020
remediation and reclamation activities.
• Conduct a site visit with the inspector with the
intention of receiving final regulatory closure on
the site.

• Site closure

6
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Completed
Q1 2020
2021-2023

2024
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APPENDIX A
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APPENDIX B
Site Photos

Port Moody Office
2328 Clarke Street
Port Moody, BC
V3H 1Y8
PH: 604-931-1026
FX: 604-931-1046

Fort St. John Office
9904 106 Street
Fort St. John, BC
V1J 1V8
PH: 250-785-1030
FX: 250-785-1034

PHOTOGRAPH 1: Lease overview from above, looking south (October 2, 2019)

PHOTOGRAPH 2: View from DWDA, facing north east looking at Well Centre (October 1, 2018)

