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Appendix A RELEVANT EXPERIENCE AND CURRENT
KNOWLEDGE
The following provides information on relevant experience from other decommissioning projects as well
as other current knowledge that were relevant to planning decommissioning activities for this Project. This
information was used to support the preparation of the Decommissioning and Reclamation Plan, including
decisions around decommissioning alternatives.

A.1

RELEVANT EXAMPLES OF DECOMMISSIONING AND
ABANDONMENT PROJECTS

A preliminary review of various pipeline decommissioning and abandonment practices in various
industries and jurisdictions was undertaken to provide acceptable approaches and inform a conceptual
decommissioning plan for the Project. This review was not intended to provide direct comparisons with
the Project or substitute detailed engineering review and design that will occur to develop site-specific
abandonment plans for this Project.
Examples of high-density polyethylene (HDPE) and polyvinyl chloride (PVC) pipe decommissioning
projects (e.g., water and/or sewer lines) in other Canadian jurisdictions were investigated to understand
standard industry best practices regarding abandonment of buried PVC or HDPE pipes (like those used in
the Project).
A review of engineering specifications from various Canadian municipalities for the abandonment of
municipal water and sewer pipes revealed that it is commonly acceptable to abandon these pipes in the
ground, although depending on the diameter of the pipe (which varied amongst examples) or other sitespecific criteria, they may be capped or completely filled with lightweight cellular concrete or other
flowable fill material. ANGS is contemplating using a modified version for this Project wherein pipelines
will be filled at highway and railroad crossings with visible structures removed.
For example, the City of Calgary (2020) specifies that on future municipal reserve or right-of-way lands,
PVC pipes 200 mm in diameter or smaller may be left in place and deemed abandoned by sealing the
pipe with a manufactured compression/mechanical type plug and covering the top of the plug with low
slump cast-in-place concrete. PVC pipes larger than 200 mm but smaller than 575 mmm in diameter may
be left in place and deemed abandoned when sandbags and/or bricks are placed 300 mm inside the ends
of the pipe, low slump cast-in-place concrete is placed over the sandbag/brick barrier, and the ends of the
inner pipe are coated with sealant; the overall effect is a cap at the end of the pipe. Sewer infrastructure
(storm and sanitary) located on future private land is excavated and removed up to the property line in
accordance with the municipal standards.
The City of Regina (2017) specifies that the abandonment of water and sewer pipes with diameters
ranging from 100 mm to 300 mm require cementing or grouting off to a pipe insertion distance of at least
two times the diameter of the open pipe at all open pipe ends or be properly capped with approved
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fittings. For pipes with diameters greater than 300 mm, the entire interior void space must be filled with a
flowable fill product that will cure and harden to prevent future collapse.
Halifax Water (2020) does not specify general abandonment specifications but instead indicates the
method for abandonment of water, wastewater and stormwater infrastructure is dependent on site
conditions specific to the case in question.
Additionally, anecdotal information on specific pipeline abandonment projects involving HDPE pipes of
various diameters were reviewed for applicability. A recent example of a larger diameter (1067 mm)
pipeline is the decommissioning of a sewer line on National Capital Commission land in Ottawa, Ontario.
The sewer was no longer required, although it was recognized that removal could result in a significant
environmental impact. The sewer was decommissioned by leaving it in place, cleaning and grouting with
low strength grout. The top 1.2 m of access structures were removed and remained filled with granular
materials. The surface area disturbed by decommissioning activities was restored.
In most project cases that were reviewed, abandoned pipes were left empty but filled with sand or grout at
road and railroad crossings and visible structures (e.g., valve chambers or manholes) were removed. This
is a similar approach to that being adopted for this Project (i.e., pipelines filled at highway and railroad
crossings, visible structures removed).
Based on Stantec subject matter experts in pipeline abandonment, smaller diameter (e.g., 100-300 mm)
pipes were capped at outlets and pipes abandoned in place; larger diameter (e.g., 600 -1500 mm) pipes
were recognized as potentially causing excessive ground settlement so in those cases, pipes are filled or
removed. Very large pipes (over 1,500 mm diameter) could cause a sinkhole when collapsing so they are
filled completely prior to abandonment.
Although less directly comparable to the HDPE pipes used in this Project, recent natural gas pipeline
decommissioning projects in Nova Scotia were also reviewed for relevance including the
decommissioning of onshore components of the Sable Offshore Energy Project (SOEP) and Deep
Panuke Offshore Gas Development Project (Deep Panuke Project), both of which completed
decommissioning in 2020. Both projects included buried natural gas pipelines. The SOEP also included
onshore processing and fractionation plants and a 200 mm (8”) condensate pipeline. Decommissioning
requirements for the onshore components of these projects were guided by regulatory requirements of
the federal Canada Energy Regulator. In both cases, above-ground structures were dismantled and
removed and areas returned to a natural state, with the aim of reclaiming equivalent land capability and
allowing the land to support various land uses similar, but not necessarily identical, to the uses that
existed before the Project. Onshore pipelines (560 mm diameter pipeline in the case of Deep Panuke;
660 mm and 200 mm diameter pipelines for SOEP) were flushed to remove hydrocarbons and
abandoned in place, with grout plugs installed to isolate watercourse and/or road crossings (NEB
2019a,b; Ovintiv 2020; ExxonMobil 2021). By leaving the buried pipelines in place, the environmental
disturbance associated with decommissioning activities was greatly reduced.
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A.2

EXAMPLES OF SEDIMENT INFILLING IN MACROTIDAL ESTUARIES

Sediment infilling of channels and sections of rivers in macrotidal estuaries where flows have been
altered have been observed in other river systems and their tributaries that discharge directly or indirectly
into the upper Bay of Fundy. The alteration of these flows and ensuing sedimentation have resulted in the
creation of wetlands, salt marshes and tidal flats. For example, the permanent opening of the causeway
gates in the Petitcodiac River in New Brunswick has led to upstream and downstream formation of tidal
flats with colonized vegetation adjacent to the main river channel (AMEC 2017), similar to that in the
diversion channel at the ANGS River Site. This has been a result of reduced river flow and sediment
infilling in areas where tidal flats are developing and promoted by the relatively high total suspended
solids concentration in the order of 2,000 mg/L in the Petitcodiac River. Similarly, the diversion and
relocation of the former Jonathan Creek in Moncton, NB, which formerly discharged into the Petitcodiac
River, has also resulted in sediment infilling of downstream sections of the old creek once the normal flow
in the creek was stopped.

A.3

HDPE PIPES DESIGN LIFE

HDPE, such as that used for the water and brine pipelines in this Project, is often designed to last 50
years, although the Plastics Industry Pipe Association and the Plastic Pipe Institute (PI) technical white
papers on HDPE design life report that for HDPE pipe systems that haven correctly manufactured and
installed, the actual life can be expected to be over 100 years before major rehabilitation is needed.
The higher density (i.e., 930–970 kg/m3) of HDPE is caused by higher crystallinity, which brings benefits
of greater stiffness (strength) over a broader temperature range and lower gas permeation rates (Esaklul
et al. 2017). Modern grades of HDPE designed for use in pressure-rated applications are designated PE
4710 ASTM system. HDPE pipes are generally believed to be inert, due to the backbone chains of
polyethylene (PE) that are constructed exclusively from C−C single bonds which do not readily undergo
hydrolysis (Chamas et al. 2020) and are therefore commonly used in corrosion-prone environments.
However, various studies have shown that, buried HDPE pipes usually undergo property changes due to
unfavorable environmental effects, such as soil aggressiveness, humidity, temperature changes and
bacterial attacks (Ghabeche et al. 2015; Plastic Pipe Institute n.d.). Also, if industry best installation
methods are not adequately followed, some physical degradation might be caused during handling and
installation operations.
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AND ANTICIPATED IN 2026 AFTER DECOMMISSIONING AND
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Appendix B

VISUALIZATION AND COMPARISON OF RIVER
SITE IN 2021 AND ANTICIPATED IN 2026 AFTER
DECOMMISSIONING AND RECLAMATION

The site photos provided of the existing River Site below were collected by aerial drone on September 24,
2021. Simulated visualizations were subsequently prepared to predict the appearance of the River Site
after decommissioning and reclamation activities out five years to 2026, including removal of the ANGS
structures and the natural succession of vegetation in the channel. These visualizations were based on
the following methodology:
•
•

•
•
•

•
•
•

Site photos were captured and camera/drone information logged or embedded (including date, time,
GPS location and elevation)
A comprehensive existing conditions 3D model was constructed from digital elevation models
(topographic surface built from contours), a LiDAR surface model (vegetation and structures), and an
orthophoto and/or high-resolution aerial imagery
− all true to scale, georeferenced and at the correct elevation
− constructed in Autodesk 3D Studio MAX using Civil3D to combine contours into a topographic
surface
The proposed site plan or interventions, for example removal of buildings, are modelled
Anticipated vegetation based on professional judgement was added to the 3D model
Virtual cameras were created and placed in the 3D model using the same specifications as the
cameras used to capture the site photos; they were placed and aligned using the GPS coordinates,
elevation and focal length specified/embedded
A Virtual sun system was created and adjusted per view to capture the date/time of the original
photos
Future conditions were rendered using 3D Studio MAX and VRAY rendering engine
The proposed image was composited with the existing site photo in Adobe Photoshop
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