FINAL REPORT

Review of Previous Pipeline
Abandonment Program —
TransCanada Peace River Mainline

Prepared for
Pipeline
Abandonment
Research Steering
Committee

February 2018

CH2M HILL Energy Canada, Ltd.
540 12 Avenue SW
Calgary, Alberta T2R OH4



Contents

Section Page

Acronyms and AbDBreviations ........cciieiiiiiiiiiiiicrinrcrreneee e rreee e s s ene e s esnesessennsseseenassesannnsassannnns iii

1 [ oY =Tot D T=TY ol g 1's 11 o o IR RN 1-1
1.1 [ go ) [<To1 S Mo Tor= ) A o] o NP PUPPPPNN 1-2

2 1Y =] 4 o T 3 2-1
2.1 [R{=Tolo] o KN R TN VA=) Y N 2-1
2.2 [T I N =T 1 0 1<) o | PN 2-2

3 T e 11 4T3 3-1
3.1 VT LYool o YU o I Lo (=] s [l < N 3-1
3.2 Evidence of Soil or Water Contamination .........cooovvviviiiiiiiiiiiieeeeeeeeeeeeee e 3-1
33 Evidence of Disruption t0 DraiNage ......ccccveeeeiiiiiiiiiieeeciieee et eeteee et e e vae e e e vaeeeeans 3-1
3.4 Change in DEPLN Of COVEI .....uuiiiiiiiie ettt et e et e e e s rae e e e abee e e enres 3-1
3.5 Evidence of Issues at Watercourse CroSSINGS .......ccucuveeeecureeeiiieeeeiireeessreeeessnveeessssseeeans 3-2
3.6 Evidence of Special Concerns at RoOad CroSSiNgS ......c.ueieecuieeieiiieeeiiieeeecieeeeecveeeeeeneee e 3-2
3.7 Habitat and Hydrological CharacteristiCs........ccouiiiiiiiiieciiiee et e 3-2

4 Recommendations fOr FUTUIE WOKK.......c.eeuieieirieeireeeirteeirieeireeeisensisesessessssessssssssssssssssssessnsens 4-1

5 SUMMAIY ceuuiiiiiiiieiiiieiiieeiiieeirieiiseereesertesirsessrsssersessrsesstsssersessrsssstosssrssssrsssstsssssenssssnssssnsssanses 5-1

6 R EIENCES. . ceeuuiieeeeiireeeietteeneereeenerteenseereenssesteenssssennssssesnssessesnsssssennsssssensssssesnsssssennsessssnnne 6-1
6.1 LIterature CIted .......coooiiiiiiiiiii et aaaanes 6-1

Appendixes

A Abandoned Sections Overview

B 1972 As-builts

C Historic Aerial Photographs

D Field Photographs

Tables

1-1 Pipeline Segments Assessed

2-1 Locations of Focus During Field Survey

4-1 Recommendations for Future Work

Figure

A-1 Abandoned Sections Overview

PR1130170927CGY CH2M HILL ENERGY CANADA, LTD. « COMPANY PROPRIETARY



Acronyms and Abbreviations

CEPA
CH2M
DNV
ESA
km
NEB
NGTL
NPS
PRML

Project

ROW
UTM

PR1130170927CGY

Canadian Energy Pipeline Association

CH2M HILL Energy Canada, Ltd.

Det Norske Veritas

Environmental and Socio-economic Assessment
kilometre(s)

National Energy Board

NOVA Gas Transmission Ltd.

nominal pipe size

Peace River Mainline

Review of Previous Pipeline Abandonment Program - TransCanada Peace River
Mainline Pipeline

right-of-way

universal transverse Mercator

CH2M HILL ENERGY CANADA, LTD. « COMPANY PROPRIETARY



SECTION 1

Project Description

The Pipeline Abandonment Research Steering Committee of the Petroleum Technology Alliance of
Canada commissioned CH2M HILL Energy Canada, Ltd. (CH2M) to undertake a review of a previous
pipeline abandonment program, which involves a surface assessment of three 20-inch-diameter
(508-millimetre outside diameter) pipeline segments of the TransCanada Peace River Mainline (PRML)
Pipeline (the Project), abandoned between 1972 and 1979. Based on historical information, CH2M
assumes that these segments were abandoned due to integrity concerns, given that each segment was
looped with new pipeline. A total of approximately 12 kilometres (km) of previously abandoned pipeline
right-of-way (ROW) were included in the surface assessment. Figure A-1 in Appendix A shows the
nominal pipe size (NPS) 20 PRML Retirement Program previously abandoned sections identified as
1379404, 1379405, and 1379406.

The Project objective is to review the condition of a medium diameter pipeline that was abandoned
more than 10 years ago, and includes the following.

e Review the abandonment methodologies implemented at the time of pipeline abandonment

e Conduct a field surface assessment, to determine if there was evidence of environmental effects or
potential environmental effects of pipeline abandonment in-place as currently understood by
industry

e Identify if any environmental effects of pipeline abandonment were in evidence, which were outside
of the current industry understanding of the risks of abandonment

e Identify areas along the abandoned segments, where subsurface testing could be conducted to
further confirm the presence or absence of those potential effects

Upon investigation, it was determined that formal abandonment plans or details of the abandonment
methodologies for the abandoned segments of the PRML proposed for assessment were not available
and, as such, this scope of work was removed from the Project. The following objectives were removed
from the Project:

e Evaluate the outcomes achieved by the abandonment program

e Develop suggestions for additional testing of the abandoned pipeline to further assess the
abandonment program

The potential effects of abandonment in-place include:

e Ground subsidence and frost heave

e Soil and groundwater contamination

e Subsidence at road, railway, and utility crossings
e Watercourse and wetland crossings

e Erosion

e Creation of water conduits

The abandoned pipeline segments were assessed both from the air, using a helicopter, and by
ground-truthing, to determine if there was surficial evidence of the potential environmental effects of
pipeline abandonment in-place and to suggest locations where further assessment (that is, subsurface
investigation) is recommended to visualize the pipe and surrounding soil for the potential environmental
effects described in this report.
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SECTION 1 — PROJECT DESCRIPTION

1.1 Project Location

The Project is located within Clear Hills County and the County of Northern Lights within the Green Area
in the province of Alberta (Figure A-1).

The start and end points of three pipeline segments assessed for the Project are provided in Table 1-1.
The pipeline segments are in predominantly forested areas, and cross multiple wetlands and two
watercourses.

Table 1-1. Pipeline Segments Assessed

Segment Legal Location Approximate Length
(Approximate UTM 11U) (m)
Section 1379405 — Segment 1 SE 19-91-1 W6M (430191E 6307062N) to 991

SE 18-91-9 W6M (430427E 6305759N)

Section 1379404 — Segment 2 SE 6-91-1 W6M (430788E 6302325N) to 7,630
SW 8-90-1 W6M (431496E 6294484N)

Section 1379406 — Segment 3 NE 32-89-1 W6M (431725E 6292057N) to 4,264
NW 16-89-1 W6M (432404E 6287437N)

Note:

UTM = universal transverse Mercator
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SECTION 2

Methods

The abandoned segments of the PRML assessed as part of the Project are colocated in a ROW with the
NOVA Gas Transmission Ltd. (NGTL) PRML Pipeline. In the absence of a formal abandonment plan for
the PRML segments abandoned in the 1970s, CH2M reviewed existing information about the PRML. The
records review was used to determine specific locations to focus on during the field surface assessment
along the abandoned pipeline segments. Areas of focus included locations where the potential
environmental effects of abandonment of a pipeline in-place were most likely to be observed. Areas of
focus are listed in Table 2-1. The records review is described in Section 2.1.

2.1 Records Review

CH2M reviewed historical information provided to TERA Environmental Consultants (TERA) by NGTL as
part of the 2012 PRML Decommissioning Project, and publicly available information filed with the
National Energy Board (NEB) as part of the 2016 PRML Abandonment application. Abandonment plans
or details of the abandonment methodologies from the 1970s were limited for the Project. Information
reviewed includes:

e As-built alignment sheets for the abandoned pipeline dated 1972 and revised in 1979, 1987, and
1993

e Environmental and Socio-economic Assessment (ESA) (TERA, 2012) (NEB Filing ID A5E5Z4) and
supporting information prepared in support of the NGTL PRML Decommissioning Project

e ESA prepared in support of the NGTL PRML Abandonment Project (Stantec, 2016)
(NEB Filing ID ASE573)

e PRML Abandonment Application (NEB Filing ID A79036)
e PRML Abandonment Schematics (NEB Filing ID A79036)

e Phase | Environmental Site Assessment for the Peace River Mainline NPS 20, Alberta (Golder
Associates Ltd., 2011) (NEB Filing ID A513D6)

e Historical aerial photographs

From this information, the most informative records were three as-built alignment sheets for the
abandoned pipeline from 1972. The as-builts indicated the location of the start and end point for each of
the abandoned segments, the valve locations, and the location of screw anchors installed to prevent
pipeline buoyancy (Appendix B). Additional information was available from the as-built alignment
sheets, such as the location of river weights, swamp weights, casing pipe, cathodic protection test leads,
air relief valves, and potential farm tap tees. However, none of these features were located on the
abandoned segments assessed as part of the Project.

The ESA and supporting information prepared in support of the NGTL PRML Decommissioning Project
(TERA, 2012), and the ESA and supporting information prepared in support of the NGTL PRML
Abandonment Project (Stantec, 2016), were reviewed for any concerns identified on the previously
abandoned segments of pipe. The PRML parallels the abandoned pipeline segments being assessed and,
as such, was also a source of information for the pipeline configuration within the PRML Corridor and
the environmental conditions on the ROW. The review of environmental conditions focused on
identifying any areas where the potential effects of pipeline abandonment were evident and could
potentially be targeted for surface-level assessment. No concerns were noted during the desktop
environmental assessment of the PRML Corridor.
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SECTION 2 — METHODS

The Phase | Environmental Site Assessment conducted by Golder Associates Ltd. (2011) in support of the
ESA provided information regarding the possible constituents of the pipeline coating and the
contaminants that may result from the degradation of the pipeline coating. No concerns were noted
during review of the Phase | Environmental Site Assessment.

Historical aerial photographs from various years prior to, and following, construction and abandonment of
the pipeline segments were reviewed to determine pipeline abandonment-caused changes to surficial
cover or local hydrology. The historical aerial photographs reviewed are provided in Appendix C.

There were no regulatory requirements associated with pipeline abandonment in the 1970s, and as such,
it is unlikely that abandonment plans for the segments assessed as part of the Project were prepared. Any
pipeline segmentation measures or measures designed to prevent buoyancy (such as swamp weights) are
assumed to have been installed to isolate the abandoned segments from the operational segments or
prior to pipeline segment abandonment.

Areas of focus described in Section 2.2 were informed by the records review and the information
provided by CEPA (2007) and Det Norske Veritas (DNV) (2010).

2.2  Field Assessment

A helicopter-supported field survey was conducted on July 17, 2017, to investigate the surficial
conditions along the Project. A total of approximately 12 km of pipeline ROW was surveyed.

Focus was concentrated on the locations listed in Table 2-1 during the overflight. In addition to
observations made along the abandoned pipeline segments, observations were made along the adjacent
PRML ROW (which parallels the abandoned pipeline segments to the east), as well as the undisturbed
areas to the west and east of the existing pipeline rights-of way. The abandoned segments are located
approximately 10 to 12 m from the western edge of the pipeline corridor, and 6 m east of the active
PRML.

Much of the pipeline rights-of-way are overgrown, so landing in the helicopter was not possible at all
areas of focus. Where landing was not possible, locations were surveyed from the air. Locations where
ground-based surveys were conducted are included in Table 2-1.

Table 2-1. Locations of Focus During Field Survey

Segment Location of Focus Ground-based Unique ID Photo Reference
Survey Conducted (Appendix D)
Segment 1 Start and end points of the Yes - Abandoned 1-1 Plate D-1
abandoned pipeline, where the segment start at (end point)
abandoned pipeline was isolated SE 19-91-1 W6M Plate D-2

from the existing pipeline at

(start point)

SE 19-91-1 W6M and
SE 18-91-9 W6M
Heavy-wall carrier pipe at - 1-2 Plates D-3 and D-4
18-91-1 W6M

Segment 2 Start and end points of the -- 2-1 Plate D-5
abandoned pipeline, where the (start point)
abandoned pipeline was isolated
from the existing pipeline at
SE 6-91-1 W6M and SW 8-90-1 W6M
Single screw anchors on the pipeline -- 2-2 Plate D-6

at approximately SE 6-91-1 W6M
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Table 2-1. Locations of Focus During Field Survey

SECTION 2 — METHODS

Segment Location of Focus Ground-based Unique ID Photo Reference
Survey Conducted (Appendix D)

Segment 2 (cont’d)  Single screw anchors on the pipeline - 2-3 Plate D-7
at approximately SW 17-90-1 W6M
Valve assembly at NW 8-90-1 W6M Yes 2-4 Plate D-8
Watercourse crossing at - 2-5 Plate D-9
NE 31-90-1 WeM
Watercourse crossings at -- 2-6 Plate D-10
SW 17-90-1 W6M

Segment 3 Start and end points of the Yes - Abandoned 3-1 Plate D-11
abandoned pipeline, where the segment start at (end point)
abandoned pipeline was isolated NE 32-89-1 W6M Plates D-12 and
from the existing pipeline at and abandoned D-13
NE 32-89-1 W6M and segment end at (along Segment 3)
NW 16-89-1 W6M NW 16-89-1 W6M
Single screw anchors on the pipeline -- 3-2 Plate D-14
at approximately NE 29-89-1 W6M
Single screw anchors on the pipeline -- 3-3 Plate D-15
at approximately SW 21-89-1 W6M
Access road that crosses the pipeline Yes 3-4 Plate D-16

ROW at SW 21-89-1 W6M (at the
time of the field assessment, an
approximate location where a bell
hole was noted on the as-builts for
the abandoned sections was
observed)

The following characteristics were assessed during the fieldwork, which may indicate the potential
environmental effects of pipelines abandoned in-place:

Evidence of subsidence, which may indicate the formation of a water conduit, corrosion, or pipeline

collapse

Evidence of soil or water contamination, which may indicate the disintegration of a pipe wall, the
formation of a water conduit, corrosion, or that the pipe was not well-cleaned (or was cleaned to
applicable standards at the time of abandonment)

Evidence of disruption to drainage, which may indicate the formation of a water conduit

Change in depth of cover, such as pipeline exposure, which may indicate erosion, frost heaving, or

buoyancy

Evidence of issues at watercourse and wetland crossings, such as disruption in hydrology

Evidence of special concerns at road crossings, such as trench subsidence

Evidence of erosion, which may indicate pipeline collapse, formation of water conduits, or issues at
watercourse crossings

The habitat and hydrologic functions of the abandoned pipeline ROW and surrounding area were also
evaluated during the fieldwork to compare where appropriate (native) functions have returned to the
abandoned pipeline segments. The evaluation noted the:

PR1130170927CGY
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SECTION 2 — METHODS

e Presence and abundance of native vegetation, as well as dominant vegetation

e Hydrology, including the presence or absence of ponded water at watercourse and wetland
crossings (beaver activity was also noted as a naturally occurring alteration)

e Habitat suitability for wildlife, including wildlife sign along/adjacent to the abandoned pipeline
segment

Each of the previously mentioned criteria noted along the abandoned pipeline segments was compared
to the parallel PRML ROW and undisturbed areas adjacent to the rights-of-way.

Photographs from the July 2017 fieldwork are provided in Appendix D.

2-4 CH2M HILL ENERGY CANADA, LTD. « COMPANY PROPRIETARY PR1130170927CGY



Findings

The results of the field assessment grouped according to the areas of focus in Section 2.2 are provided in
the following subsections.

3.1 Evidence of Subsidence

There was no evidence of subsidence, which may indicate water conduit effect, corrosion, or pipeline
collapse observed along the abandoned pipeline sections. Unnatural ponded water or sunken areas
along the abandoned pipeline segments were not apparent during the field survey. Plates D-2 and D-11
in Appendix D show appropriate vegetation cover of native vegetation (such as, trembling aspen and
white spruce) along the abandoned pipeline segments. No concerns were noted at 18-91-1 W6M
(Unique ID 1-2) in relation to the heavy-wall carrier pipe.

3.2 Evidence of Soil or Water Contamination

There were no obvious signs that would indicate soil or water contamination along the abandoned
pipeline segments, such as a change in vegetation colour or a visible sheen on water or soil, including at
the valve assembly at NW 8-90-1 W6M (Unique ID 2-4) (Plate D-8, Appendix D).

3.3 Evidence of Disruption to Drainage

Changes in vegetation and ponding at watercourses and wetlands may indicate changes in drainage over
the years. This could indicate changes in subsidence or water conduits. Based on the review of historic
aerial photography (Appendix C) and field assessment, it was determined that there was no disruption
to drainage due to the abandonment of the pipeline segments, including at the start and end points at
SE 19-91-1 W6M and SE 18-91-9 W6M (Unique ID 1-1), SE 6-91-1 W6M and SW 8-90-1 W6M (Unique ID
2-1), and NE 32-89-1 W6M and NW 16-89-1 W6M (Unique ID 3-1).

Beaver dams were observed to have altered the hydrology in numerous locations along the abandoned
pipeline segments, the PRML ROW, and the surrounding area (Plate D -13, Appendix D). Active beaver
dams were noted on and off the pipeline rights-of-way; however, the beavers did not appear to be
preferentially attracted to the specific abandoned pipeline segments when compared to the adjacent
pipeline ROW.

The historical aerial photograph review showed that hydrology was not significantly impacted due to the
pipeline abandonment, but that it has changed over time mainly due to beaver dams or anthropogenic
disturbances, such as clear cutting. The historical aerial photograph review also showed that land use
type (such as, forest and wetland) have remained similar during pre- and post pipeline segment
abandonment along the ROW. Examples of some of the historical aerial photographs used in the review
are provided in Appendix C.

3.4 Change in Depth of Cover

There was no evidence of pipeline exposure at the surface along the abandoned pipeline segments.
Approximate screw anchor locations, typically within wetland complexes at SE 6-91-1 W6M (Unique

ID 2-2), SW 17-90-1 W6M (Unique ID 2-3), NE 29-89-1 W6M (Unique ID 3-2), and SW 21-89-1 W6eM
(Unique ID 3-3), were observed as well-vegetated with appropriate hydrology (such as, open water or
floating vegetation mats within wetlands). Based on these observations, it is anticipated that subsurface
testing would demonstrate that the screw anchors are providing appropriate pipeline weighting at these
locations (Plates D-7 and D-14, Appendix D).
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SECTION 3 — FINDINGS

3.5 Evidence of Issues at Watercourse Crossings

No signs of soil erosion or preferential weathering were observed during the field survey, and the
riparian areas and wetland habitat surrounding watercourses were well-vegetated with native
vegetation. No evidence of the above-mentioned issues were observed at watercourse crossings at
NE 31-90-1 W6M (Unique ID 2-5) and SW 17-90-1 W6M (Unique ID 2-6). The watercourse at

NE 31-91-1 W6M is surrounded by upland habitat (Plate D-9, Appendix D). The watercourse at

SW 17-90-1 W6M is associated with wetland habitat (Plate D-10, Appendix D).

3.6 Evidence of Special Concerns at Road Crossings

No special concerns were observed at the access road and bell hole location at SW 21-89-1 W6M
(Unigue ID 3-4). The area surrounding the access road was well-vegetated with appropriate woody
vegetation and a graminoid understory. No impounded water was observed along the road crossing
(Plate D-16, Appendix D). There are no county regulated or maintained road crossings along any of the
abandoned segments, and as such, there are no available records of additional maintenance related to
subsidence at road crossings.

3.7 Habitat and Hydrological Characteristics

Habitat conditions along the abandoned pipeline segments were determined to be functional as native
vegetation was well-established on the ROW. When comparing the abandoned pipeline segments to the
parallel PRML ROW, notable differences were anticipated. For example, woody vegetation was taller on
the abandoned pipeline segments when compared to the PRML ROW, where vegetation was more
recently cleared. Dominant tree species in undisturbed upland areas were mature trembling aspen,
balsam poplar, and black and white spruce (Plate D-4, Appendix D), while on the abandoned pipeline
segments, those trees species were present in a successional stage, and shrub species, such as alder,
were more dominant.

In wetland areas along the abandoned pipeline segments, the dominant tree species were small black
spruce, with willow species dominating shrubby areas and emergent vegetation, such as sedge species
and common cattail abundant in marsh-type areas. Weed concerns were generally not noted along the
abandoned pipeline segments. However, trace amounts of Canada thistle were observed to be growing
in equal amounts across all the rights-of-way in upland areas. Successional species, such as fireweed,
were also present in upland areas in equal amounts across all the rights-of-way where woody vegetation
was cleared. There was some excess water over the pipeline crown on the PRML ROW; however, this
was not apparent on the abandoned pipeline segments. Open water areas existing along the abandoned
pipeline segments are enhanced due to beaver activity (Plate D-12, Appendix D). The historical aerial
photograph review confirmed that pipeline abandonment did not substantially alter the habitat and
hydrology characteristics along the abandoned pipeline segments. In areas of the beginning and end
points on the abandoned pipeline segments, there were no notable differences between the ROW and
the parallel PRML ROW with regards to vegetation indicators, aside from different successional stages
depending on where the ROW was last cleared. Plate D-15 in Appendix D is a view across the PRML, the
abandoned pipeline segment, and surrounding undisturbed forest.
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SECTION 4

Recommendations for Future Work

Dense and healthy native vegetation appropriate for the region is well-established along the abandoned
pipeline segments, and wetland and watercourse hydrology is not impeded. Therefore, further field
surveys of surface conditions are not recommended at this time. However, one of the objectives of the
Project is to identify areas for further subsurface investigation. Table 4-1 includes sites where additional
testing could be considered, as well as suggestions for subsurface assessment activities.

Table 4-1. Recommendations for Future Work

Site Description

Legal Location
(Approximate UTM 11U)

Additional Testing

Segment 1 start and end point
(Unique ID 1-1)

SE 19-91-1 WeM
(430191E 6307062N)
SE 18-91-9 WeM
(430427E 6305759N)

Segment 2 start and end point
(Unique ID 2-1)

SE 6-91-1 WeM
(430788E 6302325N)
SW 8-90-1 WeM
(431496E 6294484N)

Segment 3 start and end point
(Unique ID 3-1)

NE 32-89-1 W6M
(431725E 6292057N)
NW 16-89-1 W6M
(432404E 6287437N)

Excavate in the vicinity of the start and end points of
the abandoned pipeline segment.

Assess the isolation measures installed at the time of
abandonment for function.

Characterize coating and confirm further appropriate
testing based on those results.

Collect soil samples from the area immediately
surrounding the pipeline and submit for contamination
screening from pipe coating degradation or contents
leakage. Test for evidence of compounds described in
NOVA Chemicals Corporation’s Fate and
Decomposition of Pipe Coating Materials in
Abandoned Pipelines (2015) and Thorne et al.’s Trace
Contaminants in Oil and Gas Pipelines (1996).

Collect soil samples for the area immediately
surrounding the pipeline and submit for microbial
culture to gain an understanding of whether the
metabolic by-products of the bacterial population
could contribute to corrosion of the pipe as discussed
in Microbially Influenced Corrosion of Pipelines in the
Oil and Gas Industry (Alabbas and Mishra, 2013).

Collect pipe coating samples and submit for
characterization (for example, coal tar enamel,
polyvinyl chloride, or asphalt enamel) screening (for
example, plasticizers).

Assess the condition of the pipeline by measuring the
wall thickness and soil resistivity.

Open the abandoned pipeline and collect samples to
determine the composition, the concentration, and the
volume of any residue left remaining in the pipe (as
informed by Alberta Innovates — Technology Futures’
Cleaning of Pipelines for Abandonment [2015]).
Determining the volume of residue will confirm if there
is enough material to cause contamination outside of
the pipe, or if the residue is voluminous enough to be
mobile and cause contamination in other areas along
the pipe.

PR1130170927CGY
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SECTION 4 — RECOMMENDATIONS FOR FUTURE WORK

Table 4-1. Recommendations for Future Work

Site Description

Legal Location

(Approximate UTM 11U)

Additional Testing

Valve assembly
(Unique ID 2-4)

NW 8-90-1 WeM
(431383E 6295615N)

Collect soils samples from the area immediately
adjacent to the valve assembly and submit for
contamination screening (for example, hydrocarbons
and benzene, toluene, ethylbenzene, and xylenes).

If the valve is associated with the segment of pipe
being assessed as part of the Project, then assess it to
determine if it has been deactivated/disabled in the
closed position and if it is acting as a means of
segmenting the pipe. A definitive determination of the
state of this valve (that is, is the valve functioning or
permanently disabled) was not possible since the site
is fenced.

Screw anchors SE 6-91-1 W6M Excavate select screw anchor sites and assess whether
(Unique IDs 2-2, 2-3, 3-2, and 3-3)  (430767E 6302378N) the screw anchors are still in place on the pipeline.
SW 17-90-1 WEM Assess the condition of the pipeline and the pipeline
(431346E 6296251N) coating (if the pipeline is coated).
NE 29-89-1 W6M
(431900E 6290383N) If through-wall corrosion is noted on the pipeline,
SW 21-89-1 WEM assess the surrounding area for evidence of
(432335E 6287822N) preferential flow of water through the pipe (that is,
evidence of the formation of water conduits).
Assess the area surrounding the pipe for evidence of
erosion or preferential flow of water along the outside
of the pipe (that is, erosion).
Heavy-wall pipe 18-91-1 WeM Excavate and assess the condition of the heavy-wall

(Unique ID 1-2)

(430379E 6306148N)

pipe and compare it to the condition of nonheavy-wall
pipe.

Access road
(Unique ID 3-4)

SW 21-89-1 WeM
(432364E 6287593N)

Excavate abandoned pipe under a small portion of the
road and assess it for evidence of corrosion, to
determine if access over the abandoned pipe has
caused it to deaerate and become anodic, as described
in DNV’s Understanding the Mechanisms of Corrosion
and their Effects on Abandoned Pipelines (2015).

Watercourse crossings
(Unique IDs 2-5 and 2-6)

NE 31-90-1 W6M
(430801 6302058N)
SW 17-90-1 W6M

(431330E 6296436N)

Excavate the pipe outside of the riparian area of the
watercourse and assess it for through-wall corrosion.

If through-wall corrosion is noted on the pipeline,
assess the surrounding area for evidence of
preferential flow of water through the pipe.

Assess the area surrounding the pipe for evidence of
erosion or preferential flow of water along the outside
of the pipe.

Cathodic Protection Test Leads
(not assessed during PARSC 010)

NE 7-91-1 WM
NW 4-89-1 W6M
SE 5-90-1 WeM

Excavate the pipe and determine presence or absence
of cathodic protection test leads.

Assess the condition of the excavated pipe in relation
to the presence or absence of cathodic protection.

4-2
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SECTION 5

Summary

The objectives of the Project were to undertake a surface-level assessment for the potential
environmental effects of pipelines abandoned in-place along three previously abandoned segments of
the NGTL PRML Pipeline, and to identify areas where further subsurface assessment could be performed
to provide additional information pertaining to a pipeline abandoned in-place. The surface level
assessment did not reveal any evidence of the potential environmental effects of abandoning a pipeline
in-place. Areas where additional assessment may be considered were determined using the most recent
pipeline abandonment research and applying it to the locations identified during the literature review
and field assessment.
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Abandoned Sections Overview
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APPENDIX C

Historic Aerial Photographs

Plate C-1. White arrows show approximate
beginning/end point locations on Segment 1 prior to
pipeline construction at SE 19 and SE 18-91-1 W6M
(September 1952). Red star provides landscape
reference point.

Plate C-3. White arrow shows the approximate screw
anchor weight location on Segment 2 at

SW 17-90-1 W6M, immediately following pipeline
abandonment (June 1978). Blue star provides
landscape reference point.

PR1130170927CGY

Plate C-2. White arrows show approximate
beginning/end point locations on Segment 1 after
abandonment at SE 19 and SE 18-91-1 W6M,; forest
type and hydrology are similar (September 1989). Red
star provides landscape reference point.
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Plate C-4. White arrow shows the approximate screw
anchor weight location on Segment 2 at

SW 17-90-1 W6M, decades following pipeline
abandonment; hydrology is similar in this location
(August 2012). Blue star provides landscape reference
point.
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Plate C-5. White arrow shows the approximate screw
anchor weight location on Segment 3 at

NE 29-89-1 W6M, and yellow arrow shows the
approximate beginning/end point at

NW 16-89-1 W6M, prepipeline construction
(September 1950). Yellow star provides landscape
reference point.
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Plate C-6. A white arrow shows the approximate
screw anchor weight location on Segment 3 at
NE 29-89-1 W6M, and red arrow shows the
approximate beginning/end point at

NW 16-89-1 W6M; hydrology is similar before and
after pipeline abandonment; forest is cleared in the
approximate area of beginning/end point in 2001
(June 2001). Yellow star provides landscape reference
point.
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Plate D-1. View south along the abandoned pipeline Segment 1
showing the well-vegetated right-of-way (ROW) near the end point of
the segment at SE 18-91-1 W6M (Unique ID 1-1).

Plate D-2. View south along the abandoned pipeline Segment 1
showing the well-vegetated ROW near the start point of the segment
at SE 19-91-1 W6M (Unique ID 1-1).
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Plate D-3. View south at the approximate heavy-wall carry site along
the abandoned pipeline Segment 1 at
NW 18-91-1 W6M (Unique ID 1-2).
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Plate D-4. View south along the abandoned pipeline Segment 1
showing upland forest at SW 18-91-1 W6M (Unique ID 1-2).
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Plate D-5. View west across the abandoned pipeline Segment 2
showing beaver impoundment at SE 6-91-1 W6M, near the start point
(Unique ID 2-1).

Plate D-6. View south along the abandoned pipeline Segment 2
showing beaver activity and an area with a screw anchor; no issues
with pipe buoyancy at SE 6-91-1 W6M (Unique ID 2-2).
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Plate D-7. View south along the abandoned pipeline Segment 2
showing an area with a screw anchor and no issues with pipe buoyancy
at SW 17-90-1 W6M (Unique ID 2-3).
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Plate D-8. View west at the valve site showing healthy, woody
vegetation growing on the abandoned pipeline Segment 2 ROW at
NW 8-90-1 W6M (Unique ID 2-4).
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Plate D-9. View west across the abandoned pipeline Segment 2
showing a watercourse crossing at NE 31-90-1 W6M (Unique ID 2-5).

Plate D-10. View east across the abandoned pipeline Segment 2
showing a watercourse crossing at SW 17-90-1 W6M (Unique ID 2-6).
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Plate D-11. View north along the abandoned pipeline Segment 3
showing the well-vegetated ROW near the end point of the segment at
NW 16-89-1 W6M (Unique ID 3-1).

Plate D-12. View west across the abandoned pipeline Segment 3
showing a beaver impoundment at NE 29-89-1 W6M (Unique ID 3-1).
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Plate D-13. View east across the abandoned pipeline Segment 3
showing a beaver-altered wetland with healthy, emergent vegetation
at SE 29-89-1 W6M (Unique ID 3-1).

Plate D-14. View east across the abandoned pipeline Segment 3
showing beaver dams and an area with a screw anchor; no issues with
pipe buoyancy at NE 29-89-1 W6M (Unique ID 3-2).
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Plate D-15. View west across the abandoned pipeline Segment 3
showing Peace River Mainline, the abandoned pipeline segment
rights-of-way, and the approximate screw anchor location to the south
at SW 21-89-1 W6M (Unique ID 3-3).

Plate D-16. View west at a road crossing showing vegetation growth at
the abandoned pipeline Segment 3 at SW 21-89-1 W4M
(Unique ID 3-4).
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