
!
!
!
!
!
!
!
!
!
!
!

"#$%&'$()!*#+,-.!"*/00!
!

!
1(&$,23#-!4-(5#-!6,-.!72.%,-'.8!9#3#),+:#&.!6#-:'.!7++)'$(.',&!

!
;,&52).(.',&!<2::(-8! �t!=#5.-'>?#!@(-'&#!"#-:'&()!

!

!
7++#&>'A!B!

!
!
!
!
!
!
!
!
!
!
!

!
!

!

!"#$%



TR-2%

Appendix I
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Trans Mountain Pipeline ULC 
Trans Mountain Expansion Project 
NEB Hearing Order OH- 001-2014 

Responses to Information Request from  
National Energy Board 

Environment 

2.044 Alternative means of carrying out the Project �± alternative marine terminal 
locations 

Reference: 

i) A3W9H8, Trans Mountain Response to Board IR No. 1, IR 1.39, PDF pages 234 and 235 
of 421 

ii) NEB Filing Manual, Section 4.2.2, Guidance �± Alternatives, PDF page 48 of 258 

Preamble: 

In Reference i), Trans Mountain states that, early in its Project planning, it tested the basic 
premise that expanding existing facilities is the most responsible approach to the development. 
Trans Mountain states that it considered potential alternative marine terminal locations based on 
the feasibility of coincident marine and pipeline access, and screened them based on technical, 
economic, and environmental considerations. It states that these alternative locations in British 
Columbia included Kitimat, and Roberts Bank in Delta. It also indicates that it ultimately 
concluded that constructing and operating a new marine terminal and supporting infrastructure 
would result in significantly greater cost, a larger footprint, and additional environmental effects, 
as compared to expanding existing facilities. Trans Mountain states that it, therefore, did not 
continue with a further assessment of alterative termini for the Project. 

The NEB Filing Manual (Reference ii)) describes Board guidance related to filing requirements 
on alternatives, and states that different project, routing, and design alternatives must be 
summarized and compared using criteria that justify and demonstrate how the proposed option 
was selected and why it is the preferred option. It requires that the criteria to be elaborated upon 
include engineering design, economic feasibility or life span costs, effects on reliability and 
security of the existing system, demonstrated public concern, and environmental and socio-
economic constraints or potential effects. The Filing Manual also notes that the level of detail 
provided may reflect the more conceptual nature of the options. 

Request: 

a) For each alternative marine terminal location and associated pipeline concept considered, 
including the Kitimat and Roberts Bank locations noted in Reference i), please elaborate on 
each of the criteria listed in Reference ii) for comparing Project routing, design, or 
�F�R�Q�V�W�U�X�F�W�L�R�Q�� �R�S�W�L�R�Q�V���� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �P�D�U�L�Q�H�� �W�H�U�P�L�Q�D�O�¶�V�� �O�R�F�D�W�L�R�Q�� �L�Q�� �U�H�O�D�W�L�R�Q�� �W�R�� �W�K�H�� �R�S�Hn sea. 
This must include the potential differences in marine tanker passage through certain waters 
and consequences for risk assessments. 
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Response: 

a) Northern vs.  Southern Route Alternatives 

Concepts for the expansion of the existing Trans Mountain Pipeline System (TMPL) have 
evolved since its inception with the first 160m km looping expansion occurring in 1957 four 
years after the pipeline came into service.  More recently the configuration proposed for the 
Trans Mountain Expansion Project (TMEP) has evolved from a concept developed ten years 
ago that envisioned a phased expansion of the existing system in four parts.  In addition to 
requisite pumping power and terminal expansion the main elements were the pipeline 
additions which could be constructed in the following order: 

�x TMX-1 �± partial looping between Edson AB and Valemount BC and the addition of 
pumping power along the pipeline. 

�x TMX-2 �± further looping in AB between Edmonton and Edson AB and between 
Valemount and Kamloops BC along with additional pumping capacity.  

�x TMX-3 �± completion of the looping between Kamloops and Sumas and Burnaby to 
provide a fully twinned pipeline system. 

�x TMX-Northern Leg �± construction of a new lateral north and west from Valemount BC to 
a new marine terminal at either Prince Rupert or Kitimat BC. 

In 2005 Trans Mountain received approval for construction of the TMX-1 Anchor Loop 
project which subsequently came into service in 2008.  In 2006 Trans Mountain held an 
open-season for TMX-2 but did not receive sufficient market support to justify further 
development of the program.  It was through the work leading up to the 2006 open season 
that Trans Mountain most recently considered expansion to Northern versus Southern 
terminals. 

While each alternative has advantages and disadvanta�J�H�V�����W�K�H���U�H�V�X�O�W�V���R�I���7�U�D�Q�V���0�R�X�Q�W�D�L�Q�¶�V��
assessment favoured expansion of the existing system south over a new northern lateral 
and terminal.  Relative to the southern expansion the TMX-Northern Leg concept involved: 

�x A 250 kilometre longer pipeline and 10% to 20% higher project capital cost  

�x Greater technical challenges including routing through high alpine areas of the Coast 
Mountains or extensive tunneling to avoid these areas.  While no issues were 
determined to be insurmountable these technical challenges resulted in greater 
uncertainty for cost and schedule. 

�x Fewer opportunities to benefit from existing operations, infrastructure, and relationships.  
These efficiencies involve both the use of existing Trans Mountain right-of-way, facilities, 
programs, and personnel as well as synergies with other existing infrastructure such as, 
road access, power, and marine infrastructure all which would increase the footprint and 
potential impact. 
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�x Early in its assessment of the Northern Leg Trans Mountain considered marine terminal 
locations at Kitimat and Prince Rupert and based on a high level review determined that 
Kitimat was the most viable alternative.  While Prince Rupert was expected to provide 
superior access for deep draft tankers and to have the most developed port and 
maritime infrastructure these advantages were negated by technical challenges and 
uncertainties related to pipeline access.  While no insurmountable issues were identified 
on balance Kitimat was determined to offer the most feasible location for oil pipeline 
service to a northern marine loading facility. 

Due to higher costs and greater uncertainty of cost and schedule Trans Mountain 
determined expansion along the existing TMPL route to be more favourable and the Project 
was developed on that basis. 

Southern Terminal Alternatives Considered 

Although good planning and best practices favour utilizing existing facilities Trans Mountain 
nonetheless considered, at a high level, potential alternative marine terminal alternatives to 
Westridge for TMEP.  Considerations included feasibility of requisite pipeline access and the 
location of storage facilities as well as marine access by tanker.  The following six general 
areas were considered and all but Roberts Bank were eliminated from further assessment 
for the reasons listed below: 

�x Howe Sound  �± no feasible pipeline access west of Hope, requires a new lateral from 
Kamloops area, extreme terrain and limited land available in close proximity for 
storage. 

�x Vancouver Harbour  �± no locations with coincident feasible pipeline access and land 
for storage 

�x Sturgeon Bank �± no feasible land available in close proximity for the storage 
facilities 

�x Washington State  �± longer pipeline depending on terminus, complex regulatory 
issues including additional permits required by Washington State and the USA 
federal government 

�x Boundary Bay  �± insufficient water depth 

�x Roberts Bank  

Roberts Bank Assessment 

To further understand the Roberts Bank alternative a screening level assessment was 
conducted based on desktop studies of technical, economic and environmental 
considerations for marine access, storage facilities, and pipeline routing for a terminal at that 
location. 
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One of the many challenges in assessing options for a marine loading facility for oil is the 
large number of competing environmental, social, technical, economic and Aboriginal issues 
and concerns. The potential sites, in the Lower Mainland and estuary of the Fraser River 
delta, represent complex environmental values, multiple stakeholders, regulatory regimes, 
and Aboriginal interests. Notwithstanding these complex interests, the approach to the 
assessment was one of a high-level review of current conditions. Since it was intended to be 
a screening level assessment to identify potential issues, no consultation was undertaken 
with regulatory authorities, Aboriginal groups, or stakeholders, other than preliminary 
discussions with PMV staff. 

As stated in Reference i), and based on the findings of the assessment which are provided 
below, Trans Mountain concluded that a new marine terminal and pipeline to Roberts Bank 
would result in significantly greater cost, larger footprint and additional environmental 
effects, as compared to expanding existing facilities.  Accordingly, Trans Mountain did not 
continue with further development of alternatives to Westridge. 

The following information describes the setting, conditions and assumptions for the Roberts 
Bank alternative used in comparison with expansion of the existing system to the Westridge 
Marine Terminal.  Details of the later are provided in the application albeit in a more 
comprehensive form than was available at the time of the assessment.  The level of detail 
for the Roberts Bank alternative reflects the preliminary nature of the assessment relative to 
the Project Application and the decision not to pursue it further given the advantages of 
Westridge. 

A summary of the findings of the assessment for each alternative marine terminal location 
and associated pipeline concept considered, including the Kitimat and Roberts Bank 
locations in terms of the criteria listed in Reference ii) is provided in Table 2.044a-1 (NEB IR 
No. 2.044a �± Attachment 1). 

Assumed Roberts Bank Configuration 

The assessment was conducted based on the following hypothetical technical configuration 
for the Roberts Bank dock, storage, and pipeline, in relation to the existing system: 

�x �*�L�Y�H�Q�� �W�K�H�� �J�U�H�D�W�H�U�� �G�U�D�I�W�� �D�Y�D�L�O�D�E�O�H�� �I�R�U�� �Y�H�V�V�H�O�V�� �F�D�O�O�L�Q�J�� �L�Q�� �W�K�H�� �5�R�E�H�U�W�¶�V�� �%�D�Q�N���D�U�H�D�� �D��
conventional dock with two berth faces capable of loading Aframax, Suezmax or 
VLCC sized vessels was consider�H�G���� �� �*�L�Y�H�Q�� �W�K�D�W�� �U�H�G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �3�0�9�¶�V�� �H�[�L�V�W�L�Q�J��
Roberts Bank terminal is underway, the design and outcome of which is uncertain, 
the assessment assumed a dedicated standalone dock structure. The assumed dock 
�O�R�F�D�W�L�R�Q�� �Z�R�X�O�G�� �E�H�� �M�X�V�W�� �Q�R�U�W�K�� �R�I�� �W�K�H�� �3�0�9�¶�V�� �5�R�E�H�U�W�¶�V�� �%�D�Q�N�� �I�D�F�L�O�L�W�\�� �D�Q�G�� �W�R���D�F�K�L�H�Y�H��
sufficient draft it would be served by a 7 km long trestle supporting pipelines and a 
single lane roadway.  Despite the higher cost this conventional configuration was 
chosen for the assessment over constructing an island terminal or mooring-buoy 
options which were eliminated due to their larger environmental footprint and the 
complexity of constructing an underwater pipeline in the deltaic foreshore soils.  As 
well, to ensure sufficient depth and maneuvering room the mooring-buoy options 
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were found to need to be located so far from shore as to encroach on the established 
shipping lane adjacent to Roberts Bank. 

�x Storage facilities were assumed to comprise of a land area of approximately 100 
acres for 20 storage tanks as well as ancillary equipment and buildings.  While no 
specific location for the storage terminal was identified it was assumed to be located 
within a few kilometres of the trestle at the shore line. 

�x A mapping study was conducted to identify potential routes from the existing Trans 
Mountain right-of-�Z�D�\���W�R���W�K�H���5�R�E�H�U�W�¶�V���%�D�Q�N���D�U�H�D���E�D�V�H�G���R�Q���G�L�V�W�D�Q�F�H���D�Q�G���S�R�W�H�Q�W�L�D�O���W�R��
follow existing linear infrastructure.  For the assessment a 47 km route departing the 
existing system near Fort Langley and following adjacent to existing rail and road 
infrastructure was assumed to be viable. 

�x The assessment also assumed that the existing pipeline to Burnaby and Westridge 
Terminals would continue to operate serving the refinery, and refined products 
terminal, crude barges, small tankers, and the jet fuel system through the existing 
Burnaby and Westridge terminals.  

Roberts Bank Engineering and Geotechnical Considerations 

Roberts Bank is part of the Fraser River delta and is comprised mainly of alluvial sand and 
silts to depths well in excess of 100 m. The sand and silt deposits comprising parts of the 
delta are known to be relatively loose and subject to liquefaction during an earthquake. The 
delta front itself is thought to be unstable in some places, as are many such delta fronts in 
river systems worldwide.  

Based on past experience with berth structures at Roberts Bank Terminals and the nearby 
Tsawwassen Ferry Terminal, the soils in the area are known to be generally suitable for 
marine terminal construction.  However due to the relatively soft nature of the in-situ soils 
extensive ground improvement programs have been required in some cases to support the 
overlying structures and provide seismic stability. 

It was assumed that a conventional loading dock would be constructed using driven piles 
supporting a concrete deck.  Given the construction methods used at the existing terminals 
in the area it was assumed that the soils would have adequate capacity to develop practical 
piling configurations for both the breasting and mooring dolphin structures as well as the 
access trestle.  

Soil conditions in foreshore represent a significant source of uncertainty for the assessment.  
The extent and of ground improvements necessary to address potential ground instability 
due to seismic-induced liquefaction is unknown and contributes to uncertainty of the cost, 
potential environmental impact, and mitigation. As such, the potential for seismically-induced 
soil liquefaction is an important issue that would have to be considered.  If the soil proves to 
be susceptible to liquefaction under design conditions, it may be necessary to carry out a 
program of ground improvement (e.g., vibro densification) under the footprint of the terminal 
and pipeline prior to construction. This process is technically feasible but would add cost not 
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accounted for in the assessment.  It would also likely increase the affected area, possibly 
requiring additional offsetting habitat compensation. 

The storage facility was assumed to be located on flat delta lands characterized by high 
water tables and weak sub-soils with the expectation that some form of ground improvement 
would be required to provide necessary bearing capacity for the tanks.  Design of the facility 
is assumed to address expected seismic effects such as soil liquefaction or tsunamis 
although these issues were not studied in detail and also remain a source of uncertainty. 

Relative to Westridge the pipeline route would avoid the Fraser River crossing and have 
fewer sections of difficult construction through congested areas, however it would be longer 
by 14 km and due to the low lying nature of the land pipeline construction would require 
extensive well pointing and buoyancy control for the pipeline. The construction procedures 
required for the pipeline would closely resemble those used in other parts of the pipeline and 
no special or unique measures required. However, poor ground conditions and high water 
tables will cause progress to be slow relative to the more benign parts of the route. 

Overall no unsurmountable engineering or geotechnical issues were identified however, the 
assessment showed that relative to Westridge the Roberts Bank alternative required a 
significantly larger dock structure, a large new footprint for the storage terminal, a longer 
right of way, and a greater diversion from the existing corridor.  The extent and cost of 
ground improvement necessary for the dock and storage terminal also presented a 
significant source of uncertainty. 

Environmental Considerations 

Roberts Bank supports numerous fish species (including salmon) and ecologically important 
eelgrass beds (important fish habitat); contain mudflats that sustain communities of birds on 
the Pacific Flyway; and are within an internationally recognized flight-path for migrating 
birds. The area also has important social, economic, and recreation ecosystem service 
value, including fishing, agriculture, First Nation use, direct employment to local and regional 
residents and the transportation of goods and people. 

Fisheries and Oceans Canada (DFO) has identified 14 important areas in proximity to 
Roberts Bank including areas for Alaska Skate, big skate, Dungeness crab, eulachon, 
harbour seal, herring, longnose skate, marine birds, ocean features, pollock, resident killer 
whale, salmon, sandpaper skate and shrimp.  

Although Roberts Bank area has a limited amount of ideal estuarine habitat required to 
support juvenile salmonids, it has been identified as having ideal habitat conditions for 
Dungeness crab and herring. Furthermore, the Fraser River estuary, in close proximity to 
Roberts Bank, is considered the most important salmon spawning river in the world and 
more than five million migratory birds use the Fraser River estuary and delta. As a result of 
existing development in the area, previous environmental studies have identified key 
environmental impact areas which include marsh areas along the shoreline, crab habitat 
north of the causeway (mating and migration habitat) and the eelgrass beds between the 
causeways. Many of these habitats are limited within the estuary and as a result, past 
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developments have been restricted or declined to ensure minimal disturbance within the 
area. 

The Roberts Bank Terminal is in proximity to a number of protected areas including: 

�x 4,400 m south of Alaksen National Wildlife Area; 
�x 5,500 m south George C. Reifel Migratory Bird Sanctuary; 
�x 3,800 m south of South Arm Marshes Wildlife Management Area; and 
�x 5,980 m west of Boundary Bay - Centennial Beach Regional Park (Metro 

Vancouver). 

With the exception of the existing Roberts Bank terminal and the Tsawwassen Ferry 
terminal most of the foreshore in the area falls within the Provincially designated Roberts 
Bank Wildlife Management Area.  Trans Mountain understands that the planned used for the 
area does not contemplate activities associated with the construction and operation of a 
marine terminal. 

A conventional terminal on a piled structure with a trestle-supported pipe from shore would 
likely depend entirely on steel piles for support.  This option was assumed for the 
assessment as it appeared to have the least impact to fish habitat as the trestle would be 
elevated over the intertidal and subtidal seabed resulting in a comparatively small footprint. 
Shading by the structure would be considered an issue but this could be mitigated to some 
extent by height off the seabed and minimizing solid decking. Depending on the number and 
size of the piles, the pile footprint may require some measure of compensation. 

Piling for structures will require contractors to mitigate for sound impacts. Usually these 
types of projects require large piles and while they are usually vibrated in they do require 
seating at the end of the driving. Seating requires a hammer to drop on the pile, which 
generates significant sound waves that can harm fish and impact mammals. This would 
generally be mitigated by monitoring for mammals, monitoring the noise levels with 
hydrophones and using air or bubble curtains to dampen the noise generation as required. 

Water quality concerns in Boundary Bay relate to pollution from urban and industrial 
developments along the Fraser River, and the potential for ballast water pollution arising 
from shipping in the Georgia Strait, Roberts Bank and the Fraser River. 

While both Westridge and Roberts Bank have unique and important environmental values, 
based on the setting the environmental considerations at Roberts Bank appeared to be 
more substantial and uncertain than at Westridge Terminal, particularly given the larger 
footprint required for the dock and storage terminal.  Without effective mitigation accidents 
or malfunctions at Roberts Bank could result in greater and more immediate consequences 
for the natural environmental. 

First Nations Considerations 

The marine terminal location considered in the assessment is in the territory of the 
Tsawwassen First Nation (TFN) where they have treaty rights. The TFN primary community 
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is located in close proximity to Roberts Bank. Based on the location of their community, the 
Roberts Bank Terminal is in the heart of the TFN territory. 

Other First Nations also have mapped territorial interests at Roberts Bank area including: 

�x Semiahmoo First Nation; 
�x Musqueam Indian Band; 
�x Hul'quimin'um Treaty Group (HTG) (Cowichan Tribes, Stzuminus, Penelakut, 

Lyackson, Halalt, Lake Cowichan and Hwlitsum First Nations); and 
�x Sto:lo 

For the purpose of the screening assessment First Nation concerns and interests were 
assumed to be similar to those for Westridge and likely to include concerns for impacts on 
traditional rights, environmental protection, and potential interest in economic opportunities. 

Land Use Considerations 

The assumed construction has the potential to impact surrounding communities and 
farmlands, including environmental concerns related to the marine ecology, potential noise 
and air emissions, disruption of farming operations and potential losses of economic and 
community benefits through declines in long-term employment of local community. Local 
communities in proximity to the area would be expected to voice concern regarding the 
storage and transport of bulk liquids at Roberts Bank. 

Roberts Bank is situated within the Corporation of Delta on the south side of the Fraser 
River estuary and is approximately 35 km from downtown Vancouver. Delta has a 
population of approximately 97,200 residents. In 2006, there were approximately 180 farms 
located within Delta under administration of the BC Agricultural Land Commission. Available 
industrial lands in the Delta area are scarce and with no parcels greater than 5 acres are 
available at the time of the assessment. Most lands in the Delta area are within the ALR and 
�D���O�D�U�J�H���Q�X�P�E�H�U���R�I���D�F�U�H�D�J�H�V���D�U�H���F�O�D�V�V�L�I�L�H�G���D�V���³�+�H�U�L�W�D�J�H���/�D�Q�G�V�´�� 

The location of the dock structure was assumed to be �M�X�V�W���Q�R�U�W�K���R�I���3�0�9�¶�V���H�[�L�V�W�L�Q�J���5�R�E�H�U�W�V��
Bank facility and outside their proprietary jurisdiction. Seabed areas are assumed to be 
owned by the BC crown, for which a crown foreshore lease must be obtained pursuant to 
the BC Provincial Crown Land Tenure application process.  The crown foreshore would 
include all submerged areas and intertidal areas up to the normal high tide line.  

Land acquisition for portions of the project above the high tide line were assumed to be 
subject to the usual uplands acquisition processes. 

Trans Mountain notes that the storage and transhipment of oil has been an issue of concern 
�D�W�� �3�0�9�¶�V�� �5�R�E�H�U�W�V�� �%�D�Q�N�� �W�H�U�P�L�Q�D�O�� �G�D�W�L�Q�J�� �E�D�F�N�� �W�R�� �W�K�H�� �L�Q�L�W�L�D�O�� �S�U�R�S�R�V�D�O�� �W�R�� �H�[�S�D�Q�G�� �W�K�H�� �5�R�E�H�U�W�V��
�%�D�Q�N���6�X�S�H�U�S�R�U�W���I�D�F�L�O�L�W�L�H�V���L�Q���W�K�H�����������¶�V���� �� �,�Q������������ �W�K�H���1�D�W�L�R�Q�D�O���+�D�U�Eours Board proposed an 
expansion of original coal terminal and the Province of BC subsequently passed Order in 
Council 908 requiring a comprehensive environmental assessment be conducted for any 
developments in the Roberts Bank management area with potential to impact the 
environment.  The subsequent regulatory review of the coal expansion resulted in a 
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condition that storage, transfer or handling of bulk liquid not be allowed for protection of the 
environment on the basis that these activities presented undue risk.  While the degree to 
which this premise was tested or potential mitigation measures were considered is unclear, 
this condition has been adopted in regulatory reviews and permitting for subsequent 
developments of the terminal dating back to the 1970s and 1980s.  As such, Port Metro 
�9�D�Q�F�R�X�Y�H�U�� �G�R�H�V�� �Q�R�W�� �D�O�O�R�Z�� �W�K�H�� �W�U�D�Q�V�I�H�U���� �O�R�D�G�L�Q�J�� �R�U�� �V�W�R�U�D�J�H�� �R�I�� �³�E�X�O�N�� �O�L�T�X�L�G�V�´���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H��
bunkering of ships at berth at its Roberts Bank facility. 

�7�U�D�Q�V���0�R�X�Q�W�D�L�Q���X�Q�G�H�U�V�W�D�Q�G�V���W�K�D�W���3�0�9�¶�V���F�X�U�U�H�Q�W���O�D�Q�G���X�V�H���S�O�D�Q�Q�L�Q�J���F�R�Q�V�L�G�Hrs the area east 
of Second Narrows as the most appropriate for petroleum handling facilities. 

Relative to Westridge the Roberts Bank alternative would result in a greater change in land 
use both for the storage terminal and the dock structure.  As surrounding development is 
less than that for Westridge accidents or malfunctions at this location would be expected to 
effect fewer people. 

Estimated Cost Difference 

As part of the assessment the capital cost difference of the Roberts Bank alternative was 
estimated relative to that for Westridge.  The estimate showed the capital cost of the 
Roberts Bank alternative to be $1.2 billion dollars higher. 

Operating costs were not quantified for comparison in the assessment, however given the 
additional dock and storage terminal required these costs would be higher for the Roberts 
Bank alternative. 

Marine Access Considerations 

Roberts Bank is an extensive alluvial fan formed by sediments deposited from the Fraser 
River.  Most of the bank is relatively shallow, with extensive drying banks extending more 
than 6 km offshore.  The location is not constrained by the depth or width of the navigational 
approaches, and can therefore accommodate larger vessels, up to VLCC, and comparable 
in size to the largest vessels calling at the existing terminal. 

Located on the southern portion of Georgia Straight the area is subject to migratory low and 
high pressure systems that move through the area, producing day-to-day changes in 
weather and wind patterns. Low pressure systems can develop off-shore, more frequently 
during the winter, either originating from the Gulf of Alaska or as rapidly forming coastal low 
pressure systems, with relatively brief but high intensity winds. Ahead of these systems, 
strong south-easterly winds and rain are produced. Often, as the cold front passes, a 
second band of winds occur, originating from the west or northwest. These northwesterly 
winds can be particularly strong in spring and occasionally in summer as high pressure 
systems predominate and winds are funnelled down the Strait of Georgia. Often, there are 
few indicators of the onset of these winds. 

Tidal currents in the section near Roberts Bank typically attain a speed of 0.5 to 1.0 m/s. 
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Approximately 38% of significant wave heights and 62% of maximum possible wave heights 
are above 0.33 m, and 4% of significant wave heights and 10% of maximum wave heights 
are above 1 m. 

Overall Roberts Bank is exposed to higher wind and wave conditions than what is prevalent 
at Westridge where these conditions are relatively benign.  Such conditions should not pose 
hazards to a well-founded modern vessel at berth as has been proven by the proximity of 
large dry bulk carriers berthed at the Westshore Terminal.  However, given the potential for 
more severe environmental conditions at Roberts Bank tanker loading might be expected to 
require more frequent loading stoppages and potentially the need to vacate the berth than at 
Westridge. 

It was assumed that the berth face for the new berths would be placed in a water depth of 
approximately 30m at low tide.  The berth alignment would be placed generally parallel to 
the existing seabed contours, which coincidently is also generally parallel to prevailing winds 
and currents.  Having the vessel berth aligned with the prevailing winds and currents is good 
practice as it simplifies navigation approaches and reduces the load on the mooring lines.  
Due to the greater exposure to winds and waves, it was not considered always suitable for 
barges, which would therefore continue to be accommodated at Westridge. 

Navigating from Roberts Bank to sea would entail a passage of approximately 115 nautical 
miles through the Strait of Georgia, Boundary Pass, Haro Straits, past Discovery Island, 
Victoria and Race Rocks and thereafter through the Juan de Fuca Strait to Buoy J and 
beyond to enter the Pacific Ocean. Situating the terminal at Roberts Bank would reduce the 
overall distance travelled by tankers within the marine network and avoid the Burrard Inlet, 
about 30 nautical miles each way. Except for that, the passage is comparable to the 
passage from Westridge to Buoy J, as described in Volume 8C, Termpol 3.5/3.12 (see 
section 2.0 of Filing ID A3S4T9) including the route hazards described in that document for 
route segments 4 to 7.  Locating the terminal at Roberts Bank reduces the overall 
complexity of navigating a tanker between the terminal and sea, 

The Roberts Bank area is already exposed to ship movements. In addition to vessel traffic 
calling at the existing PMV terminal (Westshore Terminal and Delta Port), there is regularly 
scheduled ferry traffic between Tsawwassen and Duke Point and Tsawwassen and Swartz 
Bay.  Adding tanker traffic at Roberts Bank might add up-to two vessel movements per day 
on average.  Vessels arriving and leaving the oil terminal would have to cross the paths of 
other vessels transiting within the traffic separation scheme in a perpendicular. There would 
also be a commensurate increase in the number of other vessels, such as tugs required to 
escort or berth/unberth the tanker. The overall effect on the marine traffic pattern was not 
determined. 

A reduction in the overall number of vessels would generally be expected to lead to an 
overall reduction to the underwater noise generated by project tankers. However it has to be 
considered that larger vessels are fitted with larger engines and bigger propellers; as well, it 
is possible that a VLCC would require additional tugs to escort it through the shipping lanes. 
Add to it any underwater noise generated from vessels at berth or waiting for berth, and it is 
possible that the impact of underwater noise could remain similar to that possible under the 
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project as proposed in the application. The overall effect on underwater noise has not been 
determined. 

The ability to service larger tankers is a key benefit of locating a tanker terminal at Roberts 
Bank.  For Example a VLCC could in theory take almost three times the load of a partially 
laden Aframax tanker which in turn would result in the number of tankers within the marine 
network. Such a reduction would reduce the probability of tanker related accidents during 
transit and increase the expected return period for oil spills resulting from tanker operations.  
Larger tankers would however lead to a commensurate increase in the potential size of a oil 
spill in the region.  Work to establish the credible worst case size spill and suitable oil spill 
response capacity has not been undertaken. The overall effect on risk has not been 
determined. 

While Roberts Bank offers a shorter and relatively less complex marine transit there is an 
existing well established marine safety system for vessels calling at Westridge.  Although 
Roberts Bank would allow service to larger vessels which would result in potentially lower 
transport costs for shippers and lower probability of oil spill accidents larger cargos result in 
potentially larger spill volumes.  While the overall effect on marine spill risk was not 
determined it is expected that larger cargos would require a greater investment in spill 
response. 

Conclusions from the Assessment 

The assessment involved consideration of many environmental, social, technical, economic 
concerns.  Both the Westridge and Roberts Bank terminal alternatives have positive and 
negative attributes especially when viewed from any one perspective.  Overall Trans 
�0�R�X�Q�W�D�L�Q�¶�V�� �U�D�W�L�R�Q�D�O�H�� �I�R�U�� �W�K�H�� �:�H�V�W�U�L�G�J�H�� �0�D�U�L�Q�H�� �7�H�U�P�L�Q�D�O�� �D�V�� �W�K�H�� �S�U�H�I�H�U�U�H�G�� �D�O�W�H�U�Q�D�W�L�Y�H���Z�D�V��
based on the expectation that Roberts Bank would result in: 

�x significantly greater cost �± the estimated $1.2b higher capital cost and assumed higher 
operating costs for the Roberts Bank alternative 

�x a larger footprint and additional environmental effects �± Roberts Bank would result in an 
additional storage terminal with an estimated 100 acres of land required, a larger dock 
structure with a 7 km trestle, and a 14km longer pipeline that diverges further from the 
existing pipeline corridor. 
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OFFICE OF THE MUNICIPAL CLERK 

 
October 5, 2015 
 
File No.:     06000-20/TMP 
AT No.:      126578 
 
Lexa Hobenshield 
Manager, External Relations 
Kinder Morgan Canada Stakeholder Engagement & Communications 
Trans Mountain Expansion Project 
2844 Bainbridge Avenue, PO Box 84028 Bainbridge 
Burnaby BC  V5A 4T9 
 
Dear Ms. Hobenshield: 
 
Trans Mountain Terminal Location 
 
I would like to confirm receipt of your correspondence dated October 2, 2015 regarding the 
above noted subject. 
 
Your communication has been circulated to the Mayor, Council, the Chief Administrative Officer 
and the Manager of Climate Action & Environment for information; as well as the Director of 
Human Resources & Corporate Planning for consideration and response as appropriate.. 
 
Council will receive your correspondence as part of its Regular Meeting Agenda on October 19, 
2015.  The agenda, including your correspondence and relevant comments and/or response, 
will be available for viewing on DeltaÕs website at:  """#$%&'(#)( . 
 
Thank you for your time and consideration regarding this matter. 
 
Yours truly, 
 
Office of the Municipal Clerk!
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r~i TRANSMOUNTAIN

February 29, 2016

Mayor Lois Jackson and Council
Corporation of Delta
4500 Clarence Taylor Way
Delta, BC
V4K 3E2

Mayor Jackson and Council,

Trans Mountain Expansion Project

am writing to you regarding an article that appeared in the Delta Optimist on February 24, 2016 titled
"Delta voices concerns over pipeline impacts; But could Roberts Bank be a fallback option?" I would like to
take the opportunity to clarify a number of points made in this article.

Trans Mountain is not considering Deltaport as a "fallback option" for our proposed expansion project.
We firmly believe that expanding our existing dock facilities in Burnaby is the best and safest option.

The Trans Mountain Expansion Project recently completed the most comprehensive regulatory review
process in the history of the National Energy Board. The Hearing has concluded and the Board will issue
its recommendation on May 20, 2016.

Our Application clearly outlines our plan to expand the Westridge Marine Terminal. We believe that is
the optimal location and we are not considering alternative options.

Before we submitted our Application, we evaluated a number of potential marine locations on the West
Coast, including Roberts Bank. Our evaluation determined these locations were less favourable due to a
number of factors including environmental, technical and economic considerations. There is also an
existing, well -established marine safety system in place for vessels going to and from Westridge.

Trans Mountain believes the safety of our coastline is paramount. We've been safely loading vessels with
petroleum products for 60 years without a single spill from a tanker.

About 6,000 large commercial vessels transit through the Salish Sea each year, and of those 600 are
tankers. Today our Westridge Marine Terminal in Burnaby serves about five tankers per month, and if
our project is approved this could increase to up to 34 tankers per month. In reality, we're only part of
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About 6,000 large commercial vessels transit through the Salish Sea each year, and of those 600 are
tankers. Today our Westridge Marine Terminal in Burnaby serves about five tankers per month, and if
our project is approved this could increase to up to 34 tankers per month. In reality, we're only part of
the existing tanker traffic, and our expansion proposes the same sized vessels, shipping the same
products as we do today.

We share the value British Columbians place on the environment and safety, and we clearly understand
the concerns raised about increases in tanker traffic. That's why we're proposing additional measures
that will further improve safety for the entire marine shipping industry -because spill response is about
all the vessels using our waterways.

This includes a $100 million investment in Western Canada Marine Response Corporation to fund new
equipment, employ 100 new people and create five new response bases along the shipping route -one of
which is planned for the Deltaport area. This will double the spill response capabilities along the tanker
route and cut mandated response times in half.

The Trans Mountain team is committed to earning your trust and confidence. For more than four years,
we've been consulting with communities along the proposed route and implementing programs to
address the concerns we've heard. But, there is still more work to do. We'll continue to work with
communities, Aboriginal groups and our safety partners to support collaborative efforts to enhance
safety and protect our environment.

Should you have further questions or wish to meet with us, we would be pleased to hear from you.
invite you to contact Lexa Hobenshield at lexa hobenshield@kindermor~an.com or 604.809.9869 for
more information. ,~

Sincere)
i

'~ / ichael Davies
Senior Director of Marine Development

cc Lexa Hobenshield, External Relations Manager
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