
 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

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

Responses to Information Request from  
BC Nature and Nature Canada (BC Nature Nature Cda) 

2.01 Pipeline Oil Spill Scenarios – Water Flow and Tides at the Port Mann Site 

Reference: 

i) A3S4W9; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 1 of 2  
PDF pages 55, 56, 68, 71, 73, 75 – 78, 86, 87, 89, 99 & 125 – 139 of 210 

ii) A3Y2G6; Trans Mountain Response to City of Vancouver IR No.1  
PDF page 117 of 213 

Preamble: 

The proponent provides historical flow data for the Fraser River near the Port Mann Bridge, site 
of one of the pipeline oil spill scenarios presented in the Application, in Technical Report 7.1 
(Reference i). Table 6.8 shows mean flows in December through March ranging from 1780 – 
1880 m3/s; in April and September through November ranging from 2550 – 2850 m3/s; in May 
through July from 5790 – 8590 m3/s; and August as 4210 m3/s. Spill fate modeling was done in 
3 month blocks using the following flow values (Reference i): 

● Winter (Dec – Mar): “low” flow; around 2000 m3/s 
● Summer (June – Aug): “high” flow; > 6000 m3/s 
● Spring (Apr – June): “moderate” flow; around 5000 m3/s 
● Fall (Sept – Nov): “moderate” flow; around 5000 m3/s 

Although the winter flow value modeled corresponds fairly closely to historical means, the fall 
value modeled is almost two times the historical mean for that period, the summer value 
modeled is almost 2000 m3/s higher than the August mean and the spring value modeled is 
more than 2000 m3/s higher than the April mean. As a result of these discrepancies, oil spill 
fates and effects during a range of Fraser River water flows that are normal for five of twelve 
months of the year are not modeled in the Application. 

The results of the modeling exercises suggest that during “high” and “moderate” flows, “Oil that 
reaches the mouth of the river is discharged into the Strait of Georgia with considerable 
momentum, so that it is likely to disperse to the north or south in the Strait and does not have a 
high probability of directly affecting the Sturgeon or Roberts Banks. It is more likely that this oil 
will affect shorelines on the opposite side of the Strait”; whereas during “low” flow conditions, the 
probability of shoreline oiling “decreases substantially downstream of the George Massey 
Tunnel” (Reference i). 

If the fate of oil spills under conditions of the intermediate late summer and fall flow rates 
historically measured for the Fraser River are intermediate between the fates presented in the 
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Application (cited above), effects on aquatic birds (and other biota) are likely not adequately 
described in the Application. 

The proponent notes that the Fraser River at this hypothetical spill location is subject to tidal 
action and oil could be transported upstream under some conditions (Reference i). Technical 
Report 7.1 states that “[v]ariations in the time required for spilled crude oil to reach the river 
mouth in any season would depend primarily on the state of the tide at the time of spill initiation” 
(Reference i). However, it is not clear how tidal action was incorporated into the oil spill 
scenarios. 

In response to a request from the City of Vancouver for additional details about the Port Mann 
Bridge spill modeling scenario, the proponent states that “[a]dditional details of the spill 
modelling at this location [Port Mann Bridge] are provided in Section 8.6 of Technical Report 
8C-12, Volume 8C, Modelling the Fate and Behaviour of Marine Oil Spills for the Trans 
Mountain Expansion Plan Technical Report (EBA, A Tetra Tech Company December 2013) 
(Reference ii). Technical Report 8C-12 is a 3-volume TERMPOL report by Det Norske Veritas. 

Request: 

a.1) Explain and justify why oil spills at the Port Mann location under flow rates in the range 
of high 2000s to approximately 4000 m3/s were not modeled even though historical 
mean flow rates for five of twelve months fall into this range. Do not simply refer to the 
methodology described in the Application unless this question is specifically answered in 
that methodology; if it is specifically answered, provide the Volume identification code 
and PDF page where that answer can be found. 

a.2) Are there flow rates between the 2000 “low” and 5000 “moderate” flow rates modeled 
that would result in greater amounts of oil being deposited on Roberts and/or Sturgeon 
Banks than the scenario presented in the Application? 

a.3) If so (see a.2), provide an assessment of the fate and impact of such an oil spill on 
marine birds, including shorebirds. 

b) Provide the Filing ID or Exhibit Number and PDF page numbers where “[a]dditional 
details of the spill modelling at this location [Port Mann Bridge]” can be found 
(Reference ii). 

c.1) Explain how tides are incorporated into the modeling of oil spills at the Port Mann 
location. Do not simply refer to the methodology described in the Application unless this 
question is specifically answered in that methodology; if it is specifically answered, 
provide the Volume identification code and PDF page where that answer can be found. 

c.2) Were the oil spill models run at a range of tides for each flow rate? 

c.3) Could tidal action during conditions of water flow between the “low” and “moderate” 
values modeled result in significant amounts of oil being deposited on Roberts and/or 
Sturgeon Banks? 
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c.4) If so (see c.3), provide an assessment of the fate and impacts of such an oil spill on 
marine birds, including shorebirds. 

Response: 

a.1) The above request reflects a misinterpretation of Reference i). The summary of 
environmental conditions listing approximate flows for the winter, summer, spring and fall 
conditions is on PDF page 125 of Reference i) and is paraphrased in the preamble 
above. This summary mentions approximate flows only, for the sake of simplicity. The oil 
spill simulations, however, including those at the Port Mann location, were conducted 
with Fraser River flows varying daily over the simulation period, from October 1, 2011 to 
September 30, 2012, and were based on flow data at Mission available from 
Environment Canada. The simulations were not run with constant flows equal to those 
listed in the summary referenced above.  The intermediate flow range from high 2000s 
to approximately 4000 m3/s is included in the modelling scenarios. For the period 
modelled, flows were in the range from 3,000 m3/s to 4,000 m3/s for only 23 of 365 days, 
and these days were included in the appropriate seasonal simulations. 

a.2) Refer to response to BC Nature Nature Cda IR No. 2.01a.1 for a detailed response.  

 Daily varying flow rates were modelled covering the following period of time: October 1, 
2011 to September 30, 2012. Hence, flow rates ranging between the 2000 “low” and the 
5000 “moderate” have been included in the simulations presented in the Application. 
Winter and fall periods resulted in a greater amount of oil reaching shore. Deposition 
onto Roberts and/or Sturgeon Bank was not observed in the model during any season.  

a.3) Refer to response to BC Nature Nature Cda IR No. 2.01a.2 which confirms that flow 
rates ranging between the 2000 “low” and the 5000 “moderate” have been included in 
the simulations presented in the Application, and that oil deposition onto Roberts and/or 
Sturgeon Bank was not observed in the model during any season. 

 Therefore, the requested re-assessment has already been considered in the analysis 
submitted in the Application. 

b) The “additional details” mentioned in Reference ii) can be found in Section 8.6 of 
Technical Report 8C-12, Volume 8C, Modelling the Fate and Behaviour of Marine Oil 
Spills for the Trans Mountain Expansion Plan Technical Report (EBA, A Tetra Tech 
Company, December 2013) (Filing ID A3S5G9). Section 8.6 of the document appears on 
PDF pages 55 and 56. 

c.1) Tides are incorporated into the modeling of oil spills at all locations, as described in 
Technical Report 8C-12, Volume 8C, Modelling the Fate and Behaviour of Marine Oil 
Spills for the Trans Mountain Expansion Plan Technical Report (EBA, A Tetra Tech 
Company December 2013) (Filing ID A3S5G9). Tides are incorporated via the 
hydrodynamic models, which are described in Section 3.1 (PDF pages 18 to 21). Tides 
are specifically addressed in Section 3.1.2 (PDF page 20). The Port Mann location is on 
the Fraser River hydrodynamic grid, which obtains tidal boundary conditions from the 
1 km Strait of Georgia model.  The Strait of Georgia model has open boundaries at the 
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entrance to Juan de Fuca Strait and at Hanson Island at the western end of Johnstone 
Strait. Tidal fluctuations in water level are prescribed at these two open boundaries of 
the model, based on tidal constituents obtained from global tidal models. Tides within the 
system then propagate according to the hydrodynamic equations encoded in each of the 
successive models, in this case the 1 km Strait of Georgia model and the Fraser River 
model. 

c.2) Yes. Refer to response to BC Nature Nature Cda IR No. 2.01a.2 and BC Nature Nature 
Cda IR No. 2.01c.1 for more details. 

c.3) The stochastic modelling showed that no oil was observed being deposited onto Roberts 
and/or Sturgeon Banks during the simulated year. Refer to BC Nature Nature Cda IR 
No. 2.01a.2 for more details on how daily flow rates were incorporated in the model. 
Refer to BC Nature Nature Cda IR No. 2.01c.1 for more details on how tidal actions were 
incorporated in the model. 

c.4) Refer to response to BC Nature Nature Cda IR No. 2.01c.1 for more details on how tidal 
actions were incorporated in the model. Refer to response to BC Nature Nature Cda IR 
No. 2.01a.2 for more details on how daily flow rates were incorporated in the model. 

 The stochastic modelling has showed that no oil was deposited onto Roberts and/or 
Sturgeon Banks during the simulated year, therefore, the requested re-assessment is 
not required. 
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2.02 Pipeline Oil Spill Scenarios – Pump Shut Down Time 

Reference: 

i) A3S4V5; Application Volume 7, 1.0 to 5.2.3; Risk Assessment & Management of Pipeline 
and Facility Spills  
PDF page 43 of 84 

ii) A3S4W9; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 1 of 2  
PDF page 99 of 210 

Other References 

Pynn, L. 2014. Fraser River would take up to five years to recover from pipeline oil spill. 
Vancouver Sun, September 10, 2014. http://www.vancouversun.com 
/news/Fraser+River+would+take+five+years+recover+fro m+pipeline+spill/10189506/ 
story.html#ixzz3CvVSAJhw 

Preamble: 

In the Application, the proponent states that volume outflow calculations in spill modeling are 
based on the assumption that pump shutdown will be achieved within ten minutes of release 
(Reference i). However, Technical Report 7-1 indicates that the volume outflow calculations 
were based on the assumption of a pump shutdown within fifteen minutes of release 
(Reference ii).  In a recent interview about the project that appeared in the Vancouver Sun on 
September 10, 2014, Greg Toth, Project Manager, is quoted as saying that it would take about 
15 minutes to recognize a full-bore rupture had happened and shut down the pipeline (Pynn, 
2014). 

Request: 

a.1) Explain and justify the discrepancy between the shutdown times of 10 and 15 minutes 
used in oil spill fate and effects modelling in the Application. 

a.2) If 10 minutes is a more realistic time interval, explain why the Project Manager indicated 
that it would take 15 minutes to shut down the pipeline. 

a.3) If 15 minutes is a more realistic time interval to shut down the pipeline, provide re- 
calculated fate and effects for a full-bore rupture at the Port Mann location to reflect the 
more realistic situation. 

Response: 

a.1) Reference i) describes an interval of ten minutes for pump shut-down as noted in the 
preamble. The time required for verification of release by the Control Centre Operator 
(CCO) is included. Reference i) also continues to describe the time to close Main Line 
Block Valves which is an additional five minutes. Check valves installed to prohibit 
backwards flow from downstream sections will close immediately once the flow has 
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stopped.  Overall, the time to shut-down pumps and isolate a section with Main Line 
Block Valves is estimated to be 15 minutes. 

 It is also noted in Reference i) that the outflow volume calculation is based on a worst 
case full bore rupture of the pipeline. In pipeline terms, this is a credible worst case 
scenario and recognized immediately as noted in section 3.1.6: 

A time interval of ten minutes has been used for the release prior to pump 
shut-down. During this interval, Operations personnel will be verifying the 
validity of the low pressure SCADA alarm and all pump stations will still 
be operating. As ten minutes is a worst case duration for a partial line 
break or moderate leak where it is not immediately obvious that the 
pipeline has experienced a failure, the use of a ten minute time interval 
for a readily identifiable catastrophic rupture is conservative since a 
trained Control Centre Operator (CCO) will recognize the event 
immediately. 

 The spill volumes described in Reference ii) are the total values of potential release. This 
includes the volumes released during the period of leak detection, station shut-down, 
valve closure and gravity drainage from the pipeline section. The 15 minute time period 
specified in Reference ii) for line shutdown, including valve closure, is correct. 

a.2) Explanation of the time discrepancy is provided in response to BC Nature Nature Cda IR 
No. 2.02a.1. 

a.3) The environmental effects contained in Reference ii) are based, in part, on the total 
potential volume released. This includes the volume released within the initial 
15 minutes for shut-down, including isolation with valves. Refer to response to BC 
Nature Nature Cda IR No. 2.02a.1 
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2.03 Pipeline Oil Spill Scenarios – Avian Recovery Times 

Reference: 

i) A3Y2Z1; Trans Mountain response to Province of BC Information Request No. 1  
PDF pages 93 & 94 of 187 

ii) A3Y2G6; Trans Mountain Response to City of Vancouver IR No.1  
PDF page 117 of 213 

iii) A3S4W9; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 1 of 2  
PDF pages 68, 71, 73, 75, 76, 77, 78, 86, 87 & 89 of 210 

iv) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF pages 62 & 63 of 316 

v) A3S4V6; Application Volume 7, 5.2.8.3 F5.2.5 to 10.0; Risk Assessment & Management of 
Pipeline and Facility Spills  
PDF pages 86, 91 & 97 of 137 

vi) A3S4X0; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 2 of 2  
PDF pages 59 & 61 of 61 

Other References 

Wollis, H. and C. Stratmoen. 2010. Population Study of Western Grebes in Alberta 2001-2009: 
Implications for Management and Status Designation. Alberta Sustainable Resource 
Development, Fish and Wildlife Division. Alberta Species at Risk Report No. 138. 
Edmonton, Alberta. 

Preamble: 

In response to questions from both the Province of BC (Reference i) and the City of Vancouver 
(“Vancouver”) (Reference ii) requesting justification of the quantitative estimates of recovery 
times following a pipeline oil spill presented in the Application, the proponent claims that 
statements related to recovery are based on the Recovery Assessment provided in Appendix C 
of Technical Report 7-1. 

In response, Vancouver was advised that: 

The estimates for recovery times for each receptor group and release scenario were 
based on the results of previous studies on recovery of the freshwater environment after 
an oil spill. A literature review was conducted to identify and acquire information on the 
recovery for simulated and actual oil spills and the scientific literature in peer reviewed 
journals, government reports and technical documents, provided several case studies of 
oil releases which met the following criteria: 
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• occurred in a freshwater environment;
• were located in a cold temperate zone or subarctic location; and
• where the spilled oil had similar physical and chemical properties as the product

assessed in the ERA. (Reference ii, emphasis added)

The nine “case studies” selected for the proponent’s assessment of oil spills in freshwater are 
listed in Table 6.11 (Reference iii). The spill, the approximate amount of oil spilled into a 
waterbody, and the associated information about recovery of aquatic birds provided in the 
Technical Report (Reference iii) are: 

● Kalamazoo River (3200 m3) - long-term environmental effects are still being assessed
● Wabamun Lake (710 m3) – discussed below
● East Walker River (14 m3) – the trustees estimated that full recovery of all resources would

occur after 5 years
● Pine River (450 m3)– no information on recovery provided
● Yellowstone River (240 m3) – no information on recovery provided
● OSSA II (4611 m3) – no information on recovery provided
● DM 932 (1070 m3) – no information on recovery provided
● Northern Gateway – no information on recovery provided (discussed further below)
● Proposed Vancouver Airport Fuel Delivery Project – no information on recovery provided

Evidence from other freshwater crude oil spills, which occurred in waters within the temperature 
range of those found in the selected case histories and involved oil with similar properties as 
dilbit, were not included as selected case histories. 

The summary of the 2005 Wabamun Lake spill notes that at least 333 grebes (69% of the adult 
population) were killed and additional birds were oiled after the release of submerged oil during 
the following summer. The number of Western Grebe nests in the year following the spill was 
456, whereas the number of nests in the breeding season prior to the spill was 243 (Reference 
iii). The proponent cites a report by Kemper et al. (2008) to support the proponent’s conclusion 
that the Western Grebe population recovered. However, a later report by Wollis and Stratmoen 
(2010) describes substantial year-to-year variation in numbers of Western Grebes at Wabamun 
Lake with a high of over 1000 adults in 2003. Wollis and Sratmoen (2010) note that some of the 
birds nesting at Wabamun Lake post-spill must have translocated from another lake and state 
that a declining trend in the regional population of Western Grebes is still “evident”. 

In their follow-up response to the intervenors’ IR 1.07, the proponent defines recovery as “a 
return of the environmental component or ecosystem to some desirable state following a 
disturbance” (Reference iv, emphasis added). 

Recovery times for aquatic birds listed in the effects tables for the Port Mann oil spill scenarios 
are predominantly in the 12 months to 5 years range (Reference v). In their summary of the 
case studies, the proponent states that “the vast majority of oil spills to freshwater environments 
provide evidence of ecosystem recovery, often in a relatively short period of time” (Reference iii, 
emphasis added). 
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No rationale was given for these estimates based on the case studies found in Technical Report 
7-1. Instead, in Appendix C, the portion of the document cited in the proponent’s response to 
the City of Vancouver (Reference ii), the proponent provides the East Walker River case of a 
14 m3 spill (which is approximately only 1% of the largest spill near the Port Mann modelled in 
the Application) for which the trustees estimated that recovery would be completed in 5 
years (Reference vi). As for the Wabamun Lake case study that the proponent also 
relied upon (Reference iii), the regional population of birds continued to decline (not due 
completely to the effects of the oil spill) (Wollis & Stratmoen, 2010). Therefore, the case 
studies relied on by the proponent do not support its claims for recovery. 

In the summary of selected case studies, the proponent concludes that “few dead birds are 
usually found following inland oil spills considering their known sensitivity to oiling. Again, the 
case studies suggest tens, to a few hundred mortalities in most cases, although the actual 
numbers are likely to be higher due to the low probability of finding the dead birds” (Reference 
vi). Although the number of dead oiled birds is given in some of the case study descriptions, the 
number of dead birds in relation to the number oiled or the number present at the time and/or 
shortly following the spill are not included. An exception, the description of the DM932 spill, 
states that approximately 40% of waterfowl and 20% of wading birds observed were oiled 
(Reference iii). 

The description of the Kalamazoo spill notes that 144 of 196 oiled birds rescued or found dead 
were cleaned and released; the proponent calls this a 73.5% survival rate; for the Pine River oil 
spill, 1 of 2 rescued oiled birds was released - the second rescued bird died (Reference iii). 
There is no discussion in the section on case studies or recovery times of evidence in the 
literature regarding the low survival rates of many species of cleaned and released birds. 

The proponent claims that, although populations of smaller birds such as waterfowl might be 
subject to chronic oiling risks, it is unlikely that larger and more wide-ranging species such as 
Bald Eagles will suffer serious harm from chronic exposure (Reference vi). 

Request: 

a.1) Explain and justify how the recovery times of several months to five years for aquatic 
birds was calculated. In the response, do not simply refer to Appendix C or other 
sections of the Application. Refer to the summary of recovery times taken from Technical 
Report 7.1, and presented in this Preamble. 

a.2) Explain and justify how the conclusion that the ecosystems of the “vast majority” 
(Reference iii) of freshwater spills recover in a relatively short period of time is derived 
from the nine selected “case studies”, given that evidence of recovery is presented in 
only one case (i.e. the East Walker River case study, as discussed in the preamble 
above). 

b.1) Explain and justify how the proponent’s definition of recovery as a “return to a desirable 
state” applies in a situation like the one at Wabamum Lake where large fluctuations in 
number of birds were observed pre-spill? 
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b.2) Is there any evidence that, in the absence of the spill, numbers of grebes in 2006 would 
not have approached 1000 again? 

b.3) Explain and justify whether the proponent considers a population is “recovered” if the 
regional population is in decline? 

b.4) Explain and justify how the proponent’s definition of recovery as a “return to a desirable 
state” applies in a situation where the regional population of a marine bird species is in 
decline. 

c) Explain and justify why other freshwater oil spills involving crude oil such as NEPCO 
140, Pyramid Lake, and Athos 1 were not used as case studies. 

Response: 

a.1) The primary issue identified in the Preamble to this question is the statement that in the 
Wabamun Lake example, “the case studies relied on by the proponent do not support its 
claims for recovery”. More specifically, BC Nature and Nature Canada cite a report by 
Wollis and Stratmoen. (2010), claiming that it does not support claims made by Trans 
Mountain. A description of the approach applied to estimate recovery times is provided 
below, using Wabamun Lake as the specific example.  

 In Technical Report 7-1, Qualitative Ecological Risk Assessment of Pipeline Spills 
technical report (the QERA, Filing ID A3S4W9), the following statement of effects of the 
Wabamun Lake oil spill was made:  “Wabamun Lake is one of nine lakes in Alberta that 
was found to support western grebe colonies in 2006 (Kemper et al. 2008). The Alberta 
population is estimated at between 10,000 and 11,000 birds, representing 
approximately 10% of the North American population. With between 100 and 500 nests, 
the Wabamun Lake colony is considered to be regionally important (Kemper et al. 2008). 
From 2001 to 2005, western grebes at Wabamun Lake nested in one main colony 
(Rich’s Point), and the lowest reported number of nests was 243 in 2005. Following 
completion of nesting that year, the oil spill occurred, killing an estimated 333 western 
grebes (about 69% of the adult population). A wildlife recovery centre set up immediately 
after the spill recovered more than 530 oiled birds within five days after the spill; 
156 were either dead or euthanized (TSBC 2007). The following summer, the release of 
submerged oil resulted in the oiling of additional waterfowl (TSBC 2007). In 2006, 
western grebes returned to nest at Rich’s Point, and in addition formed a second colony 
at the Ascot Beach reed bed. Together, the two sites contained 456 nests in 2006 
(Kemper et al. 2008).” These facts do not appear to be disputed by the intervenors. 

 In Appendix C of the QERA (Filing ID A3S4X0), the following statements were made 
regarding recovery of western grebes in Wabamun Lake following the oil spill:  “A wildlife 
recovery centre set up immediately after the Wabamun Lake train derailment recovered 
more than 530 oiled birds within five days after the spill; 156 were either dead or 
euthanized (TSBC 2007). The following summer, the release of submerged oil in the 
lake resulted in the oiling of additional waterfowl (TSBC 2007). Wabamun Lake is one of 
nine lakes in Alberta that was found to support western grebe colonies in 2006 (Kemper 
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et al. 2008). The Alberta population is estimated at between 10,000 and 11,000 birds, 
representing approximately 10% of the North American population. With between 100 
and 500 nests, the Wabamun Lake colony is considered to be regionally significant 
(Kemper et al. 2008). From 2001 to 2005, western grebes at Wabamun Lake nested in 
one main colony (Rich’s Point), and the lowest reported number of nests was 243 in 
2005, prior to the spill. The oil spill occurred following completion of nesting in 2005 and 
resulted in the mortality of an estimated 333 western grebes (about 69% of the adult 
population at Wabamun Lake). However, in 2006, western grebes returned to nest at 
Rich’s Point, and formed a second colony at the Ascot Beach reed bed. Together, the 
two sites contained 456 nests in 2006 (Kemper et al. 2008), indicating that bird 
populations at Wabamun Lake had recovered from the effects of the spill.” These facts 
do not appear to be disputed by the intervenors. 

 The new information brought forward by the intervenors is a report (Wollis and 
Stratmoen 2010) from Alberta Sustainable Resource Development, Fish and Wildlife 
Division, updating the report by Kemper et al. (2008), also from Alberta Sustainable 
Resource Development, Fish and Wildlife Division, that was cited by Trans Mountain. 

 The report by Wollis and Stratmoen (2010) makes little mention of the oil spill that 
affected western grebes in Wabamun Lake in 2005. The Executive Summary, which 
indicates that the project was initiated in 2001 to monitor population trends and 
distribution of western grebes in Alberta, does not mention Wabamun Lake at all. The 
Executive Summary does identify three key issues for western grebes in Alberta: i) that 
most of the birds are concentrated in only nine nesting colonies as of 2009; ii) that four 
of the larger colonies have faced challenges as a result of conflicting land uses; and iii) 
that many colonies have disappeared or undergone dramatic declines in recent years. 
However, none of these issues is directly associated with the spill of heavy fuel oil (HFO) 
in Wabamun Lake in 2005. 

 In Section 3.1 of the report by Wollis and Stratmoen (2010), the following statement is 
made with respect to breeding habitat for western grebe in Wabamun Lake: “There used 
to be a tremendous old growth reed bed at the current colony site, however, when 
TransAlta increased the water level, (completed in 2007), that reduced the density and 
extent of the reeds. Since then the grebes have nested close to shore and some have 
even been nesting in the cattail. At Wabamun Lake in 2009, about half the birds nested 
in the cattail and half waited for the new growth to emerge. Again the birds nesting in 
new growth hatched eggs later.” Again, there is no reference here to direct or “lingering” 
effects of the oil spill to Wabamun Lake in 2005, and in fact, an entirely unrelated human 
factor is identified as affecting breeding habitat quality in the lake. 

 Section 3.1 of the report by Wollis and Stratmoen (2010) addresses “Threats to Western 
Grebe Populations”. Of the seven different factors identified as threats, “Oil Spills” is the 
seventh and last to be listed, indicating that it is not the most highly prioritized. There, it 
is stated “Western grebes at Wabamun Lake encountered an oil spill in 2005, where 
over 300 dead western grebes were recovered; there were undoubtedly more dead birds 
that were not found. Oil in the grebe colony reed bed lingered at least through the 
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summer of 2009. Oil spills on the wintering grounds may affect Alberta birds but the 
connection between specific breeding grounds and wintering grounds has not been 
made.” In this statement, Trans Mountain notes that there is no suggestion here or 
elsewhere that “lingering” oil was adversely affecting western grebes at Wabamun Lake 
in 2009.   

 During the clean-up operations at Wabamun Lake in 2005 and 2006, decisions were 
made (based on considerations of net environmental benefit) as to how aggressively to 
pursue oil in reed beds, particularly those where western grebes nested, in order to 
balance the benefits of oil recovery against physical damage to the habitat. Thormann 
and Bayley (2008) also provide information on PAH residues in reed beds based on 
sampling conducted in 2007, stating that most were non-detectable (refer to Table 1 in 
Thormann and Bayley 2008), and those that were detectable were below Canadian 
environmental quality guidelines. 

 The only other substantive reference to Wabamun Lake in the report by Wollis and 
Stratmoen (2010) is that “The population at Wabamun Lake was highest in 2003 with 
over 1500 adults, but declined to 600 adults in 2005. Surprisingly, after the oil spill, 
which occurred after the nesting season, the population increased on Wabamun Lake in 
2006 with over 1000 adult grebes nesting in two colonies a few kilometres apart. Some 
of these birds must have translocated from another lake, as in 2005 at least 300 of the 
600 birds in Wabamun Lake were killed by oil-related injuries but the 2006 count showed 
over 1000 adults. This population has continued to decline since then and in 2009 only 
171 nests or 342 adults were counted.” 

 Trans Mountain draws several conclusions from Figure 3 in Wollis and Stratmoen 
(2010). Firstly, the patterns of western grebe abundance in Wabamun Lake between 
2001 and 2009 are similar to the patterns in Lac Ste. Anne, where there was no oil spill. 
In fact, notwithstanding that birds are known to have died in Wabamun Lake in 2005 as 
a result of the oil spill, there is no evidence that this mortality “registered” at a population-
level regionally. Secondly, the abundance of western grebes in Lac Ste. Anne increased 
in 2006 as compared to 2005, in a similar proportion to the increase in Wabamun Lake. 
Therefore, although the source of these birds remains unknown, the change in 
abundance was not caused by or a result of the oil spill. Lastly, the report clearly 
identifies conflicting land use issues generally as the primary cause of declines in the 
western grebe population regionally; and changes in water level in Wabamun Lake that 
were in part coincidental with (but unrelated to) the oil spill in 2005 as affecting habitat 
quality in Wabamun Lake specifically. This last factor is also identified by Thormann and 
Bayley (2008) for Wabamun Lake. 

 The trajectory of the population abundance for western grebe in Alberta is established by 
factors unrelated to the oil spill in Wabamun Lake in 2005.  There is no evidence that the 
mortality of western grebes in Wabamun Lake has in any meaningful way affected that 
trajectory. Trans Mountain regards the residual hydrocarbon contamination in Wabamun 
Lake reed beds as of 2007 to have been of negligible importance at the population level, 
based upon the report of Thormann and Bayley (2008). The effects on the population 
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locally and regionally of the other factors identified in the report by Wollis and Stratmoen 
(2010) do not change any of the conclusions presented QERA with respect to effects of 
crude oil spills on bird populations, or subsequent recovery. In this context, available 
evidence demonstrates that the Wabamun Lake population of western grebes 
experienced only a short-term effect as a result of the spill, notwithstanding the 
considerable mortality of birds. It would appear that the population and habitat were 
recovered from the effects of the spill within two years. This evidence was considered 
when estimating recovery times for aquatic birds. 

References: 

Wollis, H. and C. Stratmoen. 2010. Population Study of Western Grebes in Alberta 2001-2009: 
Implications for Management and Status Designation. Alberta Sustainable Resource 
Development, Fish and Wildlife Division. Alberta Species at Risk Report No. 138. 
Edmonton, Alberta. 

Thormann, M.N. and S.E. Bayley. 2008. Impacts of the CN Rail Oil Spill on Softstem Bulrush-
dominated Lacustrine Marshes in Wabamun Lake. A report submitted to Alberta 
Environment, March 20, 2008. 

a.2) Trans Mountain does not agree with the premise of this question, or assertions made in 
the Preamble to this question.  The basis for conclusions regarding recovery potential of 
freshwater systems following crude oil spills is clearly stated in Technical Report 7-1, 
Qualitative Ecological Risk Assessment of Pipeline Spills (Filing ID A3S4W9) and 
particular in Appendix C – “Recovery Assessment” of that report (Filing ID A3S4X0) 
where evidence provided by case studies is summarized in a 15 page discussion. 

b.1) As stated in the initial response to BC Nature Nature Cda IR No. 1.07 (Filing ID 
A3Y2C5), definitions of recovery vary, depending upon the particular environmental 
resource being considered. However, a common element in most definitions is “a return 
of the environmental component or ecosystem to some desirable state following a 
disturbance”. Concerning environmental change generally, nature is never static:  some 
species can be expected to be declining, while others can be expected to be gaining in 
abundance or expanding their range at any point in time. However, it is at best 
challenging (and beyond the scope of the present assessment) to make explicit 
predictions as to how individual species will respond to other external stressors.  

 The trajectory of the population abundance for western grebe in Alberta is established by 
factors unrelated to the oil spill in Wabamun Lake in 2005 (please see also the response 
to BC Nature Nature Cda IR No. 2.03a.1). There is no evidence that the spill-related 
mortality of western grebes in Wabamun Lake has in any meaningful way affected that 
trajectory. The available evidence demonstrates that the Wabamun Lake population of 
western grebes experienced only a short-term effect as a result of the spill, 
notwithstanding the considerable mortality of birds. It would appear that the population 
and habitat were recovered from the effects of the spill within two years. This evidence 
was considered when estimating recovery times for aquatic birds. 
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 Trans Mountain agrees that large-scale exposure to spilled crude oil would represent an 
additional stressor for populations that are already stressed and declining, and it is 
unclear how such additional stress would play out in the long term.  In cases, where 
species are experiencing long-term decline caused by external factors, subject to the 
definitions of recovery used, a determination of recovery could effectively be precluded, 
regardless of the actual effects of the spilled oil. Trans Mountain would, however, work 
with government authorities to develop appropriate recovery objectives in the unlikely 
event of a crude oil spill. 

b.2) The objectives of the literature review for selected case studies of crude oil spills to 
freshwater systems are described in Section 6.2.2 of Technical Report 7-1, Qualitative 
Ecological Risk Assessment (QERA) of Pipeline Spills (Filing ID A3S4W9).  

 For the purposes of the QERA, the focus of the review was on the documented short 
term and long terms effects of the spilled oil, and to what extent the system recovered. 
As such, the case studies did not consider status of specific species in the absence of 
the oil spill. There was no documentation of, and Trans Mountain has no way of 
knowing, how many grebes might have nested in Wabamun Lake in 2006 if there had 
been no oil spill in 2005. What is documented is that grebes were killed by the spill in 
2005, yet notwithstanding that mortality, the number of grebes nesting at Wabamun 
Lake in 2006 was greater than the average number that had been counted in the five 
preceding years (Kemper et al. 2008). 

References: 

Kemper, C., H. Wollis, C. Found, D. Prescott and M. Heckbert. 2008. Western (Aechmophorus 
occidentalis) Grebes in Alberta: 2006 Field Summary. Alberta Species at Risk Report 
No. 121, December, 2008. Alberta Sustainable Resource Development, Fish and 
Wildlife Division.  

b.3) As noted from the initial response to BC Nature Nature Cda IR No. 1.07 (Filing 
ID A3Y2C5), definitions of recovery vary, depending upon the particular environmental 
resource being considered. However, a common element in most definitions is “a return 
of the environmental component or ecosystem to some desirable state following a 
disturbance”. Concerning environmental change generally, nature is never static: some 
species can be expected to be declining, while others can be expected to be gaining in 
abundance or expanding their range at any point in time. However, it is beyond the 
scope of the oil spill effects assessment to make predictions as to how individual species 
will respond to other external stressors.  

 Trans Mountain agrees that large-scale exposure to spilled crude oil would represent an 
additional stressor for populations that are already stressed and declining, and it is 
unclear how such additional stress would play out in the long term. The Trustees of the 
Exxon Valdez Oil Spill (EVOSTC 2010, 2014) have established recovery targets for 
some species that appear to be unattainable, given patterns of long-term decline that 
existed before the oil spill and have continued since. This approach has been criticized 
by Harwell and Gentile (2006) to the extent that present-day exposures of most species 
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to residual hydrocarbons cannot credibly be construed as representing a continuing risk 
to those species. In cases where species are experiencing long-term decline caused by 
external factors, subject to the definitions of recovery used, a determination of recovery 
could effectively be precluded, regardless of the actual effects of the spilled oil. In the 
unlikely event of a crude oil spill, Trans Mountain would, however, work with government 
authorities to develop appropriate recovery objectives. 

b.4) Refer to response to BC Nature Nature Cda IR No. 2.03b.3. 

c) Selection criteria for the case studies are provided in Section 6.2.2 of Technical 
Report 7-1, Qualitative Ecological Risk Assessment of Pipeline Spills (the QERA, Filing 
ID A3S4W9). Trans Mountain does not suggest that the nine identified case studies 
described in the QERA included every possible candidate case study. 
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2.04 Pipeline Oil Spill Scenarios – Avian Mortality 

Reference: 

i) A3S4W9; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 1 of 2  
PDF page 79 & 89 of 210 

ii) A3S4X0; Technical Report 7.1, Qualitative Environmental Risk Assessment of Pipeline 
Spills, Volume 2 of 2  
PDF pages 59 & 61 of 61 

Preamble: 

In the summary of case studies selected for the proponent’s assessment of oil spills in 
freshwater (discussed in IR 2.3 above), the proponent concludes that “few dead birds are 
usually found following inland oil spills considering their known sensitivity to oiling. Again, the 
case studies suggest tens, to a few hundred mortalities in most cases, although the actual 
numbers are likely to be higher due to the low probability of finding the dead birds” 
(Reference i). Although the number of dead oiled birds is given in some of the case study 
descriptions, the number of dead birds in relation to the number oiled or the number present at 
the time and/or shortly following the spill are not included. For example, the description of the 
DM932 spill, states that approximately 40% of waterfowl and 20% of wading birds observed 
were oiled (Reference i), but does not indicate how many of those subsequently died. 

The description of the Kalamazoo spill notes that 144 of 196 oiled birds rescued or found dead 
were cleaned and released; the proponent calls this a 73.5% survival rate (Reference ii). 
The description for the Pine River oil spill states that 1 of 2 rescued oiled birds was released, 
whereas the second rescued bird died (Reference ii); presumably the proponent would consider 
the latter a 50% survival rate. There is no discussion in the section on case studies of evidence 
in the literature regarding the low survival rates of many species of cleaned and released birds. 

The proponent claims that, “while populations of smaller birds such as waterfowl might be 
subject to chronic oiling risks, it is unlikely that individuals of larger and more wide-ranging 
species such as bald eagles would suffer serious harm from chronic exposure” (Reference ii). 

Request: 

a.1) Explain and justify the use of the word “survival” in the case summaries. Is the proponent 
suggesting that all released birds survived for a week, month or year post-release? 
Did they all survive to breed and, thus contribute to the effective population of the 
species? 

a.2) If the proponent is not suggesting that all released birds survived post-release, provide 
an estimate of the number or percentage of released birds that survived for at least a 
year or survived to breed. In answering this question, discuss the range of survival 
reported in the scientific literature for cleaned and released birds. 
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a.3) In light of the foregoing, confirm that the estimates of 74% and 50% “survival” as 
presented in the Application and Technical Report have little or no relevance to 
population recovery time estimates. 

b.1) Provide quantitative information on the range of Bald Eagles wintering in the Fraser 
River Estuary to support the claim that these birds are “wide-ranging” (Reference ii). 

b.2) Is the proponent suggesting (in Reference ii) that individual Bald Eagles that forage 
within the area that may be impacted by a full bore rupture at the Port Mann location 
also forage to any significant degree outside that area? Explain and justify your position. 

Response: 

a.1) The use of the word “survival” in the case summaries is intended within the usual 
meaning as “continuing to live beyond the event”. The post-release survival or breeding 
success of oiled wildlife is likely related to procedures for rehabilitation of oiled wildlife as 
well as many other external factors. An evaluation of the effectiveness of clean up 
measures such as these was beyond the scope of the ecological risk assessment 
provided in Technical Report 7-1; Qualitative Ecological Risk Assessment (QERA) of 
Pipeline Spills (Filing ID A3S4W9). However, the organizations responsible for wildlife 
rehabilitation are specialized and experienced, and Trans Mountain assumes that they 
would only release animals that were expected to have a good prognosis for long-term 
survival. 

a.2) Post-release survival of birds following rehabilitation from oil exposure is influenced by 
the type of product exposed to, efficiency of response, climactic conditions, and affected 
species (Golightly et al. 2000). Even after a successful rehabilitation, rehabilitated birds 
may suffer from continued impairment in survivability, physiological disorders and 
behavioural changes (Burger and Fry 1993, Anderson et al. 2000). Historical post-
release survival rates have been noted as being low owing to ineffective rehabilitation 
methods especially for sensitive species (Newman et al. 2004). Recent advancements in 
rehabilitation methods have resulted in slight improvements to post-release survival 
(Sharp 1996; Russell et al. 2003). These survival rates vary by species and time period 
in which the post-release survival was tracked.  

 Several studies on survival of oiled, rehabilitated birds have focused on common murre 
(Uria aalge), brown pelican (Pelecanus occidentalus) and penguin species (Anderson et 
al. 1996, Sharp 1996, Wernham et al. 1997, and Goldsworthy et al. 2000). 
Table 2.04a.2-1 provides a summary of survival rates as documented in some of the 
available literature. Of note is that divergent methodologies were used to document 
survival rates so between study comparisons are not possible, however, Table 2.04a.2-1 
provides an overview of reported survival rates, which are highly variable. It is not clear 
whether the results of any of these studies can be generalized to the species involved. 
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TABLE 2.04A.2-1 
 

POST RELEASE SURVIVAL RATES AND TIME PERIODS FOR BIRDS REHABILITATED 
FOLLOWING OILING 

Species Habitat Survival Rate 
(n*) Time Period Reference 

Little penguin  
(Eudyptula minor) 

Marine 44-59% 
(1800) 

20-months Goldsworthy et al. 2000 

African penguins  
(Spheniscus demersus) 

Marine 50.9% 
(5213) 

2-years Underhill et al. 1999 

Brown pelican  
(Pelecanus occidentalis) 

Marine 8.8% 
(91) 

2-years Anderson et al. 1996 

Common murre  
(Uria aalge) 

Marine 0% 
(12) 

49-days Newman et al. 2004 

Cape gannets  
(Morus capensis) 

Marine 84-88% 
(932) 

4-years Altwegg et al. 2008 

Western gull  
(Larus occidentalis) 

Marine 100% 
(7) 

127-days Golightly et al. 2000 

Guillemots Marine 0.0016% 
(1272) 

≥2-years Sharp 1996 

Guillemots Marine 0-0.6% 
(77) 

1-year Wernman et al. 1997 

Hooded plover  
(Thinornis rubricollis) 

Marine 100% 
(2) 

2 years Weston et al. 2008 

*n = number of birds in which survival rates are calculated from 

 On the other hand, Camphuysen (2011) reported that “oil spills off the Dutch coast 
affected colonial, adult Lesser Black-backed Gulls prior to and within the breeding 
season.  From colour-ringed individuals, it was demonstrated that most oiled birds 
survived and were clean within a few weeks and often bred successfully. Further 
evidence of self-cleaning properties of Larus-gulls is provided from a long-term colour-
ringing project (1984–2009). In total 46 birds were reported ‘oiled’, two died, but the 
majority cleaned [themselves] and survived for up to 20 years after being oiled. From 
colour-ring data and 30 years of beached bird surveys (1980–2010) it is demonstrated 
that the effects of chronic oil pollution is larger in winter than in summer; a reflection of 
seasonal differences in exposure and environmental conditions. The self-cleaning 
properties of gulls are such that long-term survival is not necessarily jeopardized and 
even in a breeding season, not all is lost in case of a spill.” 

References: 

Altwegg, R., R.J. Crawford, L.G. Underhill., A.T.J. Williams. 2008. Long-term survival of de-oiled 
Cape gannets Morus capensis after the Castillo de Bellver oil spill of 1983. Biological 
Conservation 141(7):1924-1929. 

Anderson, D., F. Gress., and D.M. Fry. 1996. Survival and dispersal of oiled brown pelicans 
after rehabilitation and release. Marine Pollution Bulletin 32:711-718.  

Anderson, D.W., Newman, S.H., Kelly, P.R., Herzog, S.K., Lewis, K.P., 2000. An experimental 
soft-release of oil-spill rehabilitated American coots (Fulica americana): I. Lingering 
effects on survival, condition and behavior. Environ. Pollut. 107, 285–294.  
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Burger, A.E., and D.M. Fry. 1993. Effects of pollution on seabirds in the northeast Pacific. Pp. 
254-263 in Vermeer, K., K.T. Briggs, K.H. Morgan., and D. Siegel-Causey, eds. 1993. 
The status, ecology, and conservation of marine birds of the North Pacific. Canadian 
Wildlife Service Special Publication, Ottawa.  

Camphuysen, K.  2011.  Seabirds and chronic oil pollution: Self-cleaning properties of gulls, 
Laridae, as revealed from colour-ring sightings.  Marine Pollution Bulletin 62: 514–519. 

Newman, S.H., R.T. Golightly, E.N. Craig, H.R. Carter., and C. Kreuder. 2004. The effects of 
petroleum exposure and rehabilitation on post-release survival, behavior, and blood 
health indices: A Common Murre (Uria aalge) case study following the Stuyvesant 
petroleum spill. Oiled Wildlife Care Network, Wildlife Health Center, School of Veterinary 
Medicine, University of California. 

Goldsworthy, S. D., M. Giese, R. P. Gales, N. Brothers and J. Hamill. 2000. Effects of the Iron 
Baron oil spill on Little Penguins (Eudyptula minor) II. Post-release survival of 
rehabilitated oiled birds. Wildlife Research 27: 573-Goldsworthy et al. 2000 

Golightly, R.T., S.H. Newman, E.N. Craig, H.R. Carter., and J.A. Mazet. 2002. Survival and 
behavior of Western Gulls following exposure to oil and rehabilitation. Wildlife Society 
Bulletin, 539-546. 

Russell, M., J. Holcomb., and A. Berkner. 2003. 30-Years of oiled wildlife response statistics. 
In Proceedings of the 7th International Effects of Oil on Wildlife Conference. International 
Bird Rescue Research Center. pp. 14-16. 

Sharp, B. 1996. Post-release survival of oiled, cleaned seabirds in North America. Ibis 138:222-
228. 

Underhill, L.G., P.A. Bartlett, L. Baumann, J.M. Crawford, B.M. Dyer, A. Gildenhuys, D.C. Nel, 
T.B. Oatley, M. Thornton, L. Upfold, A.J. Williams, P.A., Whittington., and A.C. Wolfaart. 
1999. Mortality and survival of African Penguins Spheniscus demersus involved in the 
Apollo Sea oil spill: an evaluation of rehabilitation efforts. Ibis 141:29-37. 

Wernham, C.V., W.J. Peach., and S.J. Browne. 1997. Survival rates of rehabilitated guillemots. 
British Trust for Ornithology Research Report 186:1-40. 

Weston, M.A., P. Dann, R. Jessop, J. Fallaw, R. Dakin., and D. Ball. 2008. Can oiled shorebirds 
and their nests and eggs be successfully rehabilitated? A case study involving the 
threatened hooded plover Thinornis rubricollis in south-eastern Australia. Waterbirds, 
31(1), 127-132. 

a.3) Trans Mountain did not estimate the percentage of rescued birds surviving after the Pine 
River oil spill. 

 Trans Mountain confirms that the survival rate for birds rescued and treated for oil 
exposure was not used as a basis to estimate recovery times for bird populations or 
other ecosystem components in the Qualitative Environmental Risk Assessment of 
Pipeline Spills (Filing ID A3S4W9). 
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b.1) The general characteristics of bald eagle are described in Section 3.3.3.4 of the Detailed 
Quantitative Ecological Risk Assessment of Loading Accidents and Marine Spills (the 
DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  

 The most recent and relevant information on the foraging range for bald eagle in a 
Canadian context is guidance prepared for the Government of Canada concerning the 
application of ecological risk assessment to sites managed under the Federal 
Contaminated Sites Action Plan (e.g., FCSAP; Government of Canada 2012). While 
some receptor characteristics could be expected to vary little among sites (e.g., adult 
body weight), others may vary considerably among sites (e.g., diet and foraging range 
size).  

 In this case, the Government of Canada (2012) recommends a foraging range size 
of 2.1 to 21.6 km2 for bald eagle. 

Reference: 

Government of Canada. March 2012. Federal Contaminated Sites Action Plan (FCSAP). 
Ecological Risk Assessment Guidance. Module 3: Standardization of Wildlife Receptor 
Characteristics. 

b.2) Refer to response to BC Nature Nature Cda IR No. 2.04b.1 regarding the foraging range 
of bald eagle. It would be likely that some bald eagles would have foraging territories 
entirely within the spill-affected area, whereas others would have foraging territories 
partly within and partly outside the spill-affected area. It is also important to recognize 
that the Fraser River and Delta comprise multiple channels, and that not all channels 
would be equally affected. Therefore, even bald eagles that were resident in areas 
downstream from the spill location would be likely to have a range of habitats with 
differential levels of oil exposure available to forage within.   
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2.05 Marine Bird Indicator Species: Effects Assessment – Marine Terminal 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 3 & 7 of 72 

ii) A3Y8A7; BC Nature and Nature Canada Motion to Compel Full and Adequate Responses to 
IR 1  
PDF page 13 of 37 

iii) A3Z1K0; Trans Mountain Response to BC Nature and Nature Canada Round 1 Intervenor 
IR Motion  
PDF page 11 of 64 

Preamble: 

In response to the intervenors’ request for the proponent to identify the precise marine bird 
group(s) represented by each indicator species, the proponent states: 

Bald eagle represents raptor species that forage along the shoreline. Great blue heron 
represents birds that forage primarily in coastal and intertidal habitat; the reference to 
“sensitive alcid foraging guild” was in error. Pelagic cormorant represents piscivorous 
birds that forage in the littoral zone. Barrow’s goldeneye represents diving waterfowl that 
forage underwater on a variety of prey. Glaucous-winged gulls represent shoreline 
generalists and scavengers. Spotted sandpiper represents birds that nest and forage in 
intertidal and adjacent coastal habitat. (Reference i) 

The second part of the response refers to indicators for marine transportation (Reference i). 
As noted in the intervenors’ Motion to Compel Full and Adequate Responses to IR 1, the 
answer does not provide sufficient detail for us to determine which indicators represent some 
species. Examples of species that are still not represented by the indicator species listed above, 
include Red-necked Phalarope (a species at risk), Marbled Murrelet (a species at risk) and the 
entire suite of dabbling waterfowl (Reference ii). 

The proponent’s response to the intervenors’ motion is that they had provided the requested 
information (Reference iii). 

Marbled Murrelets and Red-necked Phalaropes are not described by the phrases used by the 
proponent to describe indicators provided in Reference (i). Marbled Murrelets and Red-necked 
Phalaropes are neither “raptor species”, “birds that forage primarily in coastal and intertidal 
habitats”, “piscivorous birds that forage in the littoral zone”, “diving waterfowl”, “shoreline 
generalists” nor “birds that nest and forage in the intertidal and adjacent coastal habitat.” 
Similarly, dabbling waterfowl such as Mallards are also not described by any of those phrases. 

In its response to IR No. 1 , the proponent states that effects on species that forage on 
vegetation are expected to be similar to or lower than those on the overwintering crustacean 
foraging guild (Reference i). No evidence is provided to support the claim. 
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In response to the intervenors’ request for an explanation of how Spotted Sandpiper 
(the “indicator” species used to represent shorebirds in the ERA of the Westridge Terminal) 
represents Red-necked Phalarope, a SARA-listed species at risk, the proponent replies 
“[s]potted sandpiper does not well represent red-necked phalarope. However, data suggest that 
red-necked phalarope is uncommon to rare, and more likely to occur in outer Burrard Inlet rather 
than near the Westridge Marine Terminal” (Reference i, emphasis added). This response 
appears to be premised on the assumption that the proponent has no obligation to identify 
impacts to “listed wildlife species” under s. 79(2) of the Species at Risk Act, SC 2002, c. 29 
(“SARA”) if those species are “uncommon or rare”. 

Request: 

a.1) Identify which marine bird species and group(s) of species are not represented by the 
indicator species used by the proponent in its effects assessment for the Westridge 
Marine Terminal. 

a.2) Explain and justify how the indicator species used by the proponent represent Marbled 
Murrelet, Red-necked Phalarope and dabbling waterfowl. 

b) Explain and justify the claim that the magnitude of effects will be lower for waterfowl that 
forage on vegetation. 

c) Explain and justify why project impacts on uncommon or rare species at risk are not 
covered in the Application. State clearly and comprehensively what the proponent 
understands to be its legal obligation under s. 79(2) of SARA with regard to the 
identification of impacts to listed wildlife species. 

d) Confirm whether the proponent’s position for the purposes of this Application is that it is 
under no obligation to identify impacts to listed wildlife species under s. 79(2) of SARA. 

Response: 

a.1) Trans Mountain does not consider any marine bird species to be inadequately 
represented by those used to assess the potential effects of the Westridge Marine 
Terminal: pelagic cormorant; great blue heron; Barrow’s goldeneye; bald eagle; 
glaucous-winged gull; and spotted sandpiper. 

a.2) The potential Project residual effects of an increase on Project-related marine vessel 
traffic on marbled murrelet are considered to be represented through assessment of 
Cassin’s auklet. Both are alcids with broadly similar diet and behaviour, but Cassin’s 
auklet was considered to be a conservative selection given that it tends to forage farther 
offshore than most other alcids and, therefore, would on average be closer to the marine 
shipping lanes and more likely to be affected by any potential residual effects (please 
also see the responses to BC Nature Nature Cda IR Nos. 2.12a and 2.25c.5). 
The assessment of Cassin’s auklet ignored its relative abundance, focusing instead on 
the potential for Project residual effects on this species, and by extension marbled 
murrelet and other alcids occurring in the Marine Regional Study Area (RSA). 
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 Red-necked phalaropes are admittedly difficult to directly associate with any single one 
of the marine bird indicator species (surf scoter, fork-tailed storm-petrel, pelagic 
cormorant, glaucous-winged gull, and Cassin’s auklet). From fall through spring, which is 
when red-necked phalarope occurs in the Marine RSA, the species is entirely pelagic 
(Rubega et al. 2000). In terms of diet, red-necked phalarope is most closely represented 
by fork-tailed storm-petrel, in that both are surface feeders with a fairly broad range of 
food items, but commonly including many small invertebrates and crustaceans (Rubega 
et al. 2000, Dee Boersma and Silva 2001). However, fork-tailed storm-petrel is more 
aerial, whereas red-necked phalaropes spend most of their time on the surface of the 
water; in that regard, they are more similar to surf scoter, pelagic cormorant, and 
Cassin’s auklet. The identified potential effects of the Project on marine birds are 
behavioural alteration, sensory disturbance, injury, and mortality (Section 4.3.8.4 of 
Volume 8A, Filing ID A3S4Y3). Given the similarities described above, the assessment 
of the selected marine bird indicator species is considered to adequately represent any 
potential residual effects on red-necked phalarope. 

 Dabbling waterfowl, due to their foraging style, are mostly restricted to occurring close to 
shore. As such, they are likely to have limited exposure to the Project, and any potential 
residual effects would be felt more strongly by surf scoter (Marine RSA for Marine 
Transportation) or Barrow’s goldeneye (Marine RSA for the Westridge Marine Terminal), 
which tend to occur farther offshore and therefore closer to the shipping route. As such, 
the diving ducks chosen are considered to be conservative selections as indicator 
species that represent dabbling waterfowl, even though the latter are less likely to 
experience potential residual effects of the Project. 

References: 

Dee Boersma, P. and M.C. Silva. 2001. Fork-tailed Storm-Petrel (Oceanodroma furcata), The 
Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of Ornithology. 
Website: http://bna.birds.cornell.edu/bna/species/569. Accessed: January 2015. (Note 
that “The Birds of North America Online” is an online encyclopedia and is not optimized 
for printing or saving offline).  

Rubega, M.A., D. Schamel, and D.M. Tracy. 2000. Red-necked Phalarope (Phalaropus 
lobatus), The Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of 
Ornithology. Website: http://bna.birds.cornell.edu/bna/species/538. Accessed: January 
2015. (Note that “The Birds of North America Online” is an online encyclopedia and is 
not optimized for printing or saving offline).  

b) Dabbling waterfowl, due to their foraging style, are mostly restricted to occurring close to 
shore. As such, their potential exposure to the Project is likely to be similar to that of 
diving ducks at the Westridge Marine Terminal, but everywhere else it will be lower due 
to the distance of the marine shipping route from shore. Given that the identified 
potential effects of the Project on marine birds are behavioural alteration, sensory 
disturbance, injury, and mortality (Section 4.3.8.4 of Volume 8A, Filing ID A3S4Y3), all of 
these are less likely to be felt by species that are at a greater distance from Project 
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activities. Therefore, on the whole, waterfowl that forage on vegetation are expected to 
experience a lower magnitude of effects than waterfowl that occur farther offshore.   

c) Trans Mountain recognizes that section 79(2) of the Species at Risk Act (SARA) 
stipulates that adverse effects of the Project on listed wildlife species and critical habitat 
must be identified, and that if the Project is undertaken, effects must be mitigated and 
monitored in a way that is consistent with existing applicable recovery strategies and 
action plans.   

 The potential effects of the Project on SARA-listed species were addressed in the 
Application through assessment of representative indicator species (Volume 5A, 
Section 7.6.12.4, Filing ID A3S1R0 and Volume 8A, Section 4.3.8.4, Filing ID A3S4Y3). 
Subsequently, SARA-listed species were individually assessed in the response to NEB 
F-IR No. 2.040b (Filing ID A4D3I1).   

 There is currently no critical habitat identified for any SARA-listed marine bird species 
within the Marine Regional Study Area (RSA). The only SARA-listed species regularly 
occurring in the Marine RSA that has an existing recovery strategy or action plan is 
marbled murrelet; this recovery strategy identifies 14 threats to marbled murrelet, 
including three that are considered a high level of concern (Environment Canada 2014). 
Only three of these threats are related to potential residual effects of the Project – 
chronic and acute oil spills (both medium), and disturbance from boat traffic (low); these 
will all be addressed through mitigation and monitoring for the Project overall. 

References: 

Environment Canada. 2014. Recovery Strategy for the Marbled Murrelet (Brachyramphus 
marmoratus) in Canada. Species at Risk Act Recovery Strategy Series, Environment 
Canada. Ottawa, ON. v + 49 pp. 

d) Refer to response to BC Nature Nature Cda IR No. 2.05c. 
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2.06 Marine Bird Indicator Species: Effects Assessment – Marine Transportation 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 3, 4, 7 & 8 of 72 

Preamble: 

In response to the intervenors’ request for an explanation of how Spotted Sandpiper, the 
“indicator” species used to represent shorebirds in the ERA of the Westridge Marine Terminal, 
represents Red-necked Phalarope, a species at risk, the proponent replied “[s]potted sandpiper 
does not well represent red-necked phalarope” (Reference i). 

In response to IR 1.02d, the proponent states that species “that occur in the marine RSA 
irregularly or accidentally would not be representative indicators. This applies to a number of 
species listed in Volume 5C, Biophysical Technical Report 5C14, Table 4.1, Marine Birds – 
Westridge Marine Terminal Technical Report (Stantec December 2013), for which the historical 
count is low. Examples include […] whimbrel (N = 9)” (Reference i). In response to IR 1.01h, 
which sought an explanation of how Fork-tailed Storm Petrels (N = 9) are sufficiently abundant 
to act as indicator species in the Marine RSA, the proponent states that species abundance is a 
valid consideration for monitoring purposes, but additional criteria were considered in selecting 
indicator species (Reference i). 

In its response to IR No. 1.01b, the proponent describes Fork-tailed Storm Petrels as 
representing “obligate pelagic foragers” and defines this group as “those species that feed 
exclusively at sea” (Reference i). This response conflicts with the response to the intervenors’ 
IR 1.01a in which the proponent states that Fork-tailed Storm Petrels represent pelagic species 
that forage far offshore through active flight near the sea surface. We note that this latter 
definition excludes seabirds that rely on passive flight. For example, albatrosses have shoulder-
locks and rely heavily on passive flight (e.g. dynamic soaring and slope soaring) and not active 
flight (flapping flight). This discrepancy suggests that the proponent either (1) has multiple 
definitions for some Indicator Species and the bird groups they represent or (2) have 
erroneously confused their own Indicator Species descriptions. 

The proponent also describes the rationale for selecting Fork-tailed Storm Petrels over Sooty 
Shearwaters as an Indicator Species; the rationale includes the statement that Fork-tailed Storm 
Petrels may be more closely associated with vessels than Sooty Shearwaters (Reference i). No 
supporting evidence is provided for this statement. Furthermore, the proponent states that Fork- 
tailed Storm Petrels are numerous, but fails to mention that this species may not be numerous 
in the Marine RSA. 

In response to the intervenors’ IR No. 1.01g asking whether adequate baseline information for 
indicator species other than the Surf Scoter is available for the Marine RSA, the proponent 
notes that the reference to “established baseline of information” was mistakenly applied only to 
Surf Scoter and should have been applied to all indicator species (Reference i). The response 
continues by stating that a “variety of long-term datasets, peer-reviewed journals, and technical 
reports were used to review the species abundance, distribution, life history, and habitat use for 
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marine bird species found in the Marine regional study area (RSA)” and directs the intervenors 
to Table 4.4 in Section 4.3.6 of Volume 8B2. Table 4.4 is a summary of results from various 
survey programs; according to the Table, only 9 Fork-tailed Storm-petrels have been spotted 
during only one type of survey. The proponent does not reference any other long-term datasets, 
any peer-reviewed journals or technical reports related to abundance, or distribution, life history 
or habitat use for Fork-tailed Storm-petrels in this section. 

Request: 

a) Which indicator species represents Red-necked Phalarope in the marine transportation 
ERA? 

b) Why, if Whimbrel (N = 9) is not considered a representative indicator because of low 
abundance, is the Fork-tailed Storm Petrel (N = 9 over a much larger geographic area) 
considered a representative indicator species? Explain and justify your answer. 

c.1) Explain and justify what category of marine bird species are being represented by Fork- 
tailed Storm-petrels. 

c.2) If Fork-tailed Storm-petrels represent obligate pelagic foragers, defined as those species 
that feed exclusively at sea, does this mean that they represent Rhinoceros Auklets, 
Pigeon Guillemots, Marbled Murrelets and all other species of marine birds that feed 
exclusively at sea - and not just the nine species listed in the proponent’s response to 
the intervenors’ IR 1.05b? 

c.3) By stating that Fork-tailed Storm-petrels are “numerous”, is the proponent suggesting 
that this species is numerous in the Marine RSA? Explain and justify your answer with 
supporting evidence. 

c.4) Does the proponent, in fact, have evidence as to whether Fork-tailed Storm-petrels are 
numerous in the Marine RSA? Explain and justify your answer. 

c.5) Explain and justify the claim that Fork-tailed Storm-petrels are more “closely associated 
with vessels” than Sooty Shearwaters (Reference i). 

d) Explain and justify, with evidence, the claim that the magnitude of effects will be lower 
for waterfowl that forage on vegetation. 

e.1) Identify the long-term datasets, peer-reviewed journal articles or technical reports that 
provide information on Fork-tailed Storm-petrel abundance, distribution, life history and 
habitat use in the Marine RSA (Reference i). 

e.2) Explain and justify the conclusion that an established baseline of information exists for 
Fork-tailed Storm-petrels in the Marine RSA. 

e.3) Explain and justify how information on Fork-tailed Storm-petrels from other locations was 
extrapolated to the Marine RSA in order to be used to review critical aspects of the 
ecology of this species for the purposes of this assessment. 
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Response: 

a) Red-necked phalarope is difficult to directly associate with any single guild of birds 
identified in Technical Report 8B-7, Ecological Risk Assessment of Marine 
Transportation Spills (Filing ID A3S4K7). It is a migratory visitor to British Columbia, 
spending summers on breeding grounds (tundra ponds) in the far north, where it could 
be described as behaving rather like a duck; and wintering at sea off South and Central 
America, where it could be described as behaving rather like an auk. In fall and spring, 
when red-necked phalarope may occur in the Marine Regional Study Area (RSA) during 
migration, the species is primarily pelagic (Rubega et al. 2000). This is reflected in 
existing data, which include 435 observations in the Marine RSA (Appendix A of 
Technical Report 8B-2, Filing ID A3S4J6), but none in Burrard Inlet (Appendix B of 
Technical Report 5C-14, Filing ID A3S2R8).   

Given the similarities described above, the red-necked phalarope would be best grouped 
with auks and divers due to its principally pelagic habits while in British Columbia waters. 

Reference: 

Rubega, M.A., D. Schamel, and D.M. Tracy. 2000. Red-necked Phalarope (Phalaropus 
lobatus), The Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of 
Ornithology. http://bna.birds.cornell.edu/bna/species/538. (Note that “The Birds of North 
America Online” is an online encyclopedia and is not optimized for printing or saving 
offline). Acquired 26 January 2015. 

b) Whimbrel was not considered a representative indicator because it is a shorebird with 
good potential for observation from many shoreline viewing points, and the majority of 
other shorebirds occurring in the Marine RSA have been recorded in much larger 
numbers. Conversely, all of the pelagic species occurring in the Marine RSA are likely to 
be substantially undercounted, given that there are fewer systematic surveys offshore, 
and far less opportunity for incidental observations. Others in this category (Northern 
Fulmar, albatrosses, shearwaters, storm-petrels, and jaegers) were all relatively scarce 
as well (Parasitic Jaeger being the most numerous, with 126 records; Volume 8B, 
TR 8B-2, Appendix A, Stantec Consulting Ltd. December 2013, Filing ID A3S4J6), and 
therefore relative abundance was not a key factor in deciding among potential pelagic 
indicator species. 

c.1) Fork-tailed Storm-Petrels represent pelagic species that are primarily aerial, i.e., fulmars, 
albatrosses, storm-petrels, shearwaters, and jaegers. 

c.2) No, Fork-tailed Storm-petrels represent pelagic foragers that are primarily aerial, i.e., 
fulmars, albatrosses, storm-petrels, shearwaters, and jaegers. Auklets, guillemots, 
murrelets, and other alcids are represented by Cassin’s Auklet. 

c.3) Numbers of all aerial pelagic species recorded within the Marine RSA are low 
(Volume 8B, TR 8B-2, Appendix A, Stantec Consulting Ltd. December 2013, Filing 
ID A3S4J6), and while these are likely to be underestimates to some degree, given the 
survey effort in the region for these species, it also reflects that this guild is generally 
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more common in the open waters of the Pacific Ocean. Fork-tailed Storm-petrel was 
chosen as an indicator in part because it is overall quite numerous in waters off British 
Columbia (Dee Boersma and Silva 2001), and also because it has potential to be 
affected by the Project due to its attraction to lights on vessels at night. 

Reference: 

Dee Boersma, P. and M.C. Silva.  2001.  Fork-tailed Storm-Petrel (Oceanodroma furcata), The 
Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of Ornithology. 
http://bna.birds.cornell.edu/bna/species/569. (Note that “The Birds of North America 
Online” is an online encyclopedia and is not optimized for printing or saving offline). 
Acquired 26 January 2015. 

c.4) Refer to response to BC Nature Nature Cda IR No. 2.06c.3. 

c.5) The response provided in Reference (i) (Filing ID A3Y2C5) should have been more 
specific in that the closer association with vessels is due to a tendency for petrels to be 
more strongly attracted to lights at night (Le Corre et al. 2002, Black 2005, BirdLife 
International 2012). 

References: 

BirdLife International. 2012. Light pollution has a negative impact on many seabirds including 
several globally threatened species. 

 http://www.birdlife.org/datazone/sowb/casestudy/488. (Note that “BirdLife International” 
is an online resource and is not optimized for printing or saving offline). Acquired: 
January 27 2015. 

Black, A. 2005. Light induced seabird mortality on vessels operating in the Southern Ocean: 
incidents and mitigation measures. Antarctic Science 17: 67-68. 

Le Corre, M., A. Ollivier, S. Ribes, and P. Jouventin. 2002. Light-induced mortality of petrels: a 
4-year study from Reunion Island (Indian Ocean). Biological Conservation 105: 93-102. 

d) Refer to response to BC Nature Nature Cda IR No. 2.05b. 

e.1) References reviewed to understand fork-tailed storm-petrel abundance, distribution, life 
history and habitat use were:  

• Badzinski et al. (2008) 
• Boersma and Silva (2001) 
• Butler and Savard (1985) 
• Crewe et al. (2012) 
• Environment Canada (2008) 
• Gaydos and Pearson (2011) 
• Kenyon et al. (2009) 
• Vermeer (1983) 
• Vermeer and Sealy (1984) 
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• Wahl et al. (1981) 

 Additionally, occurrence data from several long-term citizen science programs were 
reviewed through Bird Studies Canada’s Nature Counts database (Bird Studies Canada 
2013):  

• North American Breeding Bird Survey 
• BC Coastal Waterbird Survey 
• BC Breeding Bird Atlas 
• BC Marine Bird Atlas 
• eBird 

References: 

Badzinski, S.S., R.J. Cannings, T.E. Armenta, J. Komaromi and P.J. Davidson. 2008. 
Monitoring coastal bird populations in BC: the first five years of the Coastal Waterbird 
Survey (1999-2004). Coastal Waterbird Survey 17:1-35. 

Bird Studies Canada. 2013. British Columbia Coastal Waterbirds Survey. Data accessed from 
NatureCounts, a node of the Avian Knowledge Network, Bird Studies Canada. 
http://www.naturecounts.ca/. (Note that “NatureCounts” is an online resource and is not 
optimized for printing or saving offline). Accessed: February 2013. 

Boersma, P.D. and M.C. Silva. 2001. Fork-tailed Storm-Petrel (Oceanodroma furcata). In: 
Poole, A. and F. Gill (Eds). The Birds of North America. No. 569. Philadelphia, PA. The 
Birds of North America, Inc. 

Butler, R.W. and J.P.L. Savard. 1985. Monitoring of the spring migration of waterbirds 
throughout British Columbia: a pilot study. Canadian Wildlife Service, Pacific and Yukon 
Region. 

Crewe, T., K. Barry, P. Davidson and D. Lepage. 2012. Coastal waterbird trends in the Strait of 
Georgia 1999-2011: Results from the first 12 years of the British Columbia Coastal 
Waterbird Survey. BC Birds, Journal of the British Columbia Field Ornithologists 22:8-35. 

Environment Canada (Canadian Wildlife Service). 2008. British Columbia Seabird Colony 
Inventory (digital dataset). Canadian Wildlife Service, Pacific and Yukon Region, British 
Columbia. Acquired: April 2013. 

Gaydos, J.K. and S.F. Pearson. 2011. Birds and mammals that depend on the Salish Sea: a 
compilation. Northwestern Naturalist 92:79-94. 

Kenyon, J.K., K.H. Morgan, M.D. Bentley, L.A. McFarlane Tranquilla, and K.E. Moore. 2009. 
Atlas of Pelagic Seabirds off the West Coast of Canada and Adjacent Areas. Technical 
Report Series No. 499. Canadian Wildlife Service Pacific and Yukon Region, British 
Columbia. 
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Vermeer, K. 1983. Marine bird populations in the Strait of Georgia; Comparison with the west 
coast of Vancouver Island. Canadian Technical Report of Hydrography and Ocean 
Sciences No. 19. 

Vermeer, K. and S.G. Sealy. 1984. Status of nesting seabirds of British Columbia. Pages 29-40 
in Status and conservation of the world's seabirds. (Croxall, J.P., P.G.H. Evans, and 
R.W. Schreiber, Eds.) Tech. Publ. 2, ICBP, Cambridge. 

Wahl, T.R., S.M. Speich, D.A. Manuwal, K.V. Hirsch and C. Miller. 1981. Marine bird 
populations of the Strait of Juan de Fuca, Strait of Georgia and adjacent waters in 1978 
and 1979. Interagency Energy/Environment E&D Program Report, EPA-600/7-81-156. 
789 pp. 

e.2) The established baseline of information refers to all relevant data on Fork-tailed 
Storm-petrel. While there are relatively few data on the distribution and abundance of 
Fork-tailed Storm-petrel within the Marine RSA, the statement was intended to be 
inclusive of the life history attributes that were used to evaluate the potential residual 
effects on the species, and reflect the variety of available references listed in the 
response to BC Nature Nature Cda IR No. 2.06e.1. 

e.3) Additional information from sources outside the Marine Regional Study Area (RSA) was 
used to gain a better understanding of species ecology and potential response to Project 
effects, where literature specific to the region is lacking. For example, studies by Black 
(2005), Greer et al.  (2010), and Le Corre et al. (2002) were used to interpret the 
potential effects of artificial night-lighting on storm-petrels.  

References: 

Black, A. 2005. Light induced seabird mortality on vessels operating in the Southern Ocean: 
incidents and mitigation measures. Antarctic Science 17:67-68. 

Greer, R.D., R.H. Day and R.S. Bergman. 2010. Effects of ambient artificial light on arctic 
marine fauna. Northern Oil and Gas Research Forum. 

Le Corre, M., A. Ollivier, S. Ribes and P. Jouventin. 2002. Light-induced mortality of petrels: a 4 
year study from Reunion Island (Indian Ocean). Biological Conservation 105:93-102. 
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2.07 Assessment of Impacts of a Marine Oil Spill on Shorebirds 

Reference: 

i) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page 4 of 116 

ii) A3S5Q3; Application Volume 8A, 5.5.2 F 5.5.2 to 5.6.2.2  
PDF page 18 of 29 

iii) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF pages 14 & 15 of 34 

iv) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF page 24 & 25 of 72 

v) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF pages 56 – 60 of 116 

vi) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF pages 52 & 53 of 316 

Other References: 

Andres, B. A. 1994. Year-round residency in northern populations of the black oystercatcher. 
Unpublished report by U. S. Fish and Wildlife Service, Anchorage, AK. 
http://www.whsrn.org/sites/default/files/file/Black_Oystercatcher_Conservation_Action_ 
Plan_10_02-28_v1.1.pdf 

Environment Canada. 2011. Written evidence submission of Environment Canada to the Joint 
Review Panel. https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/ 
90552/384192/620327/624911/718030/777411/E9-6- 32_-_Government_of_Canada_-
_Volume_7_Part_2_Environment_Canada_Written_Evidence_-_A2K4U1.pdf?nodeid 
=777457&vernum=-2 PDF page 74 of 125 

Jenssen, B.M. Effects of oil pollution, chemically treated oil and cleaning on the thermal balance 
of birds. Environmental Pollution 86: 207-215. 

Preamble: 

In evidence submitted to the Enbridge Northern Gateway Joint Review Panel, Environment 
Canada (2011) states that oil spills have the potential to be more significant for species that 
forage within intertidal zones, where oil collects. In References (i) and (ii), the proponent 
categorizes shoreline-dwelling species such as shorebirds and waders as Biological Sensitivity 
Factor 1 and labels them as low sensitivity. 
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In the intervenors’ IR No. 1, the intervenors ask for a justification for the rating shorebirds as low 
rather than moderate sensitivity and ask the proponent to reconcile the low rating with 
information on Black Oystercatcher available from the Exxon Valdez Oil Spill (EVOS) 
(Reference iii). 

The proponent’s response to the intervenors’ IR No. 1, (Reference iv) was not considered 
adequate by the NEB; the proponent’s follow-up response (Reference v) directs the reader to 
the section of the Application that covers biological sensitivity factors and states “[i]n each case, 
a biological sensitivity factor is introduced and justified, with relative ranking on a scale of 1 to 4, 
indicating increasing relative sensitivity with an increasing rank score.” (Reference iv, emphasis 
added). In the Application (Reference v), the proponent introduces and describes each BSF 
group of marine birds, but does not justify such BSFs, as requested in the original IR. 

The follow-up response continues “[t]he intervenor is correct that ranking one group of species 
as lower sensitivity than others is not the same as indicating that they are low sensitivity, and we 
apologise for any confusion that this ranking system may have introduced. The sensitivity 
ranking does not affect the outcome or conclusions of the ecological risk assessment report.” 

In its original response, the proponent cites several Black Oystercatcher results from EVOS 
(Reference iv), including “mortality of about 50 to 280 individuals occurred, or 4% to 20% of the 
total breeding population in the spill area” and note that “Other factors including disturbance 
from oil spill cleanup activities, predation, and exposure to lingering oil are suggested by 
EVOSTC (2010) as reasons why nesting success locally may remain impaired.” 

The EVOS occurred in March, prior to the breeding season of Black Oystercatchers. According 
to the U.S. Fish and Wildlife Service, over 75% of Black Oystercatchers breeding in Prince 
William Sound migrate out of the region during the non-breeding season (Andres 1994). 

In the intervenors’ IR No. 1, the intervenors request “supporting scientific evidence for the 
statement that lightly oiled shorebirds are unlikely to die as a result of low or moderate 
exposure” (Reference iii). The intervenors also requested a definition of “lightly oiled”. 

In its response, the proponent notes that the characterizations of birds as lightly or heavily oiled 
was “intended to be descriptive, rather than quantitative” (Reference iv). It does not provide the 
supporting scientific evidence requested. 

In its follow-up responses (compelled by the NEB because the initial responses were 
inadequate) the proponent cites a 350 ml lethal exposure threshold for external crude oil 
exposure to Eider ducks, and a 10 μm exposure threshold for thickness of sheen on water on 
birds (Reference vi). Elsewhere in this current round of IRs the intervenors raise questions 
about the validity and reliability of those benchmarks (see IR 2.22). In a review of effects of oil 
pollution on thermal balance of birds, Jenssen (1994) notes that “the heat loss from a small 
oiled water-soaked bird would be larger than that from a large bird due to the surface - volume 
ratio”. 
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Request: 

a.1) Explain and justify the proponent’s claim that shorebirds have a “low sensitivity” to oil 
spills given Environment Canada’s evidence that oil spills have the potential to be more 
significant to birds that forage in the intertidal zone where oil collects (References i and 
ii). 

a.2) Explain and justify the proponent’s claim that ranking of shorebirds have “low sensitivity” 
given evidence cited by the proponent of population mortality of as high as 20% for 
Black Oystercatchers following EVOS (Reference iv). 

b.1) Given the proponent’s follow-up apology for confusion caused by ranking shorebirds as 
low sensitivity to oil spills (Reference v), is the proponent now acknowledging that 
shorebirds are at least at moderate risk to the impacts of oil spills? 

b.2) If not (see b.1), provide evidence that shorebirds should be ranked as having low 
sensitivity to oil spills. 

c.1) Were impacts other than direct mortality at the time of the spill (e.g. effects of lingering 
oil, disturbance from clean-up activities, increased predation) considered in the 
proponent’s BSF ranking exercise? 

c.2) Were impacts other than direct mortality considered in the proponent’s estimates of 
recovery times presented in the Application for shorebirds and other marine birds? 

d.1) As discussed in the preamble, the proponent describes shorebirds as having low 
sensitivity to oil spills because the breeding population of Black Oystercatchers in the 
EVOS spill area only suffered a 4% - 20% mortality rate. Given the proponent’s 
conclusion, what would the proponent consider a moderate mortality rate (given as a 
percentage) following a spill? Explain and justify your answer. 

d.2) In citing the above report, is the proponent suggesting that those species groups rated 
as higher sensitivity than shorebirds can be expected to experience greater than 20% 
mortality following a spill? 

d.3) The EVOS occurred prior to the nesting season of Black Oystercatchers when 
approximately 75% of the local birds may have been out of the area. Does the proponent 
concede that this fact might undermine the reliability of its reliance on the EVOS Black 
Oystercatcher estimates in support of its classification of shorebirds as low sensitivity? 

e) Given the proponent’s statement that the sensitivity ranking does not affect the outcome 
or conclusions of the ERA, explain why the sensitivity rankings are included in the 
Application. In other words, what is the purpose of the sensitivity rankings (BSFs)? 

f.1) Reconsider the proponent’s claim that the characterizations of birds as lightly oiled was 
meant to be descriptive rather than quantitative in light of the proponent’s assigning 
quantitative exposure values (Reference vi). Explain and justify your answer. 
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f.2) Explain and justify why the lethal exposure benchmarks cited for Eider ducks are the 
same for shorebirds - which tend to be much smaller than Eiders. 

f.3) If the lethal exposure benchmarks for Eider ducks are not the same for shorebirds, 
reconsider the proponent’s response (Reference iv) to the intervenors’ IR 1.5 g.2, which 
sought “supporting scientific evidence for the statement that lightly oiled shorebirds are 
unlikely to die as a result of low or moderate exposure” and a definition of “lightly oiled” 
(Reference ii). Explain and justify your reconsidered answer. 

Response: 

a.1) The approach to developing biological sensitivity factors for avian guilds is based upon 
that of the US Natural Resource Damage Assessment (NRDA) process. Several factors 
act in concert to determine the sensitivity of birds to oil exposure. These include 
consideration of the probability that they will encounter spilled oil in their habitat (greater 
for seabirds and diving birds than for shorebirds or birds that spend little time on the 
water surface), as well as other factors that arise from exposure (probability and quantity 
of oil ingestion from preening or with food, and particularly the potential for loss of 
buoyancy and thermal insulation as a result of external oil exposure). 

 The US Department of the Interior developed the Natural Resource Damage 
Assessment Model for Coastal and Marine Environments (NRDAM/CME). Technical 
documentation supporting this model (French et al. 1997) provides the basis for 
classifying the sensitivity of various wildlife groups to oil exposure. Table 4.5 of French et 
al. (1997) identifies several behavioural guilds of bird species, and provides a probability 
of oiling and death (Pw) given an encounter with surface oil. These include: 

• Dabbling waterfowl (Pw = 0.99) 
• Surface seabirds (Pw = 0.99) 
• Nearshore aerial divers (Pw = 0.35) 
• Wading birds and Shorebirds (Pw = 0.35) 
• Aerial Seabirds (Pw = 0.05) 
• Hawks (Pw = 0.01). 

 More recently, these values were presented by French-McCay (2004) as the basis for 
the biological effects evaluation for birds in the SIMAP model. Similar schemes have 
also been applied in the Aleutian Islands and Cook Inlet Risk Assessments conducted 
under the purview of the US National Fish and Wildlife Foundation, Coastguard and 
Alaska Department of Environmental Conservation (e.g., ERM 2011). The biological 
sensitivity classes identified provide the basis for the Biological Sensitivity Classes as 
explained in Table 5.5 of Technical Report 8B-7, Ecological Risk Assessment of Marine 
Transportation Spills (Filing ID A3S4K7).  

 Data with respect to the effects of oiling that are specific to shorebirds are generally 
lacking. However, enough is known about the effects of external oiling on other bird 
species to be able to draw general conclusions about the expected sensitivity of this 
guild to external oil exposure. 
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 The US Department of the Interior is responsible for Natural Resource Damage 
Assessment (NRDA) in that jurisdiction, and established the CERCLA Type A Natural 
Resource Damage Assessment Model for Coastal and Marine Environments 
(NRDA/CME) (French et al. 1997). Within that documentation, a lethality benchmark is 
established for external crude oil exposure to birds (i.e., oiling). Citing various authors it 
is established that greater than 20 mL of exposure to crude oil was the required dose for 
an effect on the metabolism of eider ducks (but not lethality), and that an order of 
magnitude more oil (i.e., 200 to 500 mL) was required as the dose for significant and 
potentially lethal effects. In addition, observations of effects on birds exposed to sheen 
on water are discussed, leading to the finding that sheen of 0.25 µm thickness is not 
enough to cause acute lethality, whereas slicks of greater thickness can cause lethality. 
These observations support the contention that there is a dose-response relationship for 
oiled birds, and it is reasonable to conclude that lightly oiled birds may not die as a result 
of oiling, whereas more heavily oiled birds would have a greater probability of such an 
adverse outcome. 

 Jenssen (1994) also reviewed the effects of oil exposure on seabirds. He found that the 
effects of external oiling on thermoregulation are more pronounced for birds immersed in 
water, than for birds in ambient air. Ducks with oiled feathers lose more heat in 
proportion to the degree to which the oil has been spread into their plumage by 
preening, and it is the matting of the feathers and down by the oil that robs the bird of its 
insulative properties. However, the metabolic rate of oiled birds in air may be a little 
different from the metabolic rate of unoiled birds; whereas the metabolic rate of oiled 
birds in water is usually much higher than the metabolic rate of unoiled birds. 
This increased energy expenditure forces the bird to either increase its energy intake, or 
as this is often not possible, to succumb to hypothermia. Eider ducks were found to be 
more sensitive to heat loss after oiling than mallards, which is likely due to differences in 
the structure of their feathers and down; the soft and air-filled down of the eider 
collapses more readily than the more compact but less insulating plumage of mallards. 

 Jenssen (1994) proposed four general categories of birds with increasing sensitivity to 
external oil exposure, based on how they utilize the aquatic environment. 

• Swans, geese, dabbling ducks and gulls, which readily move between water and 
land, and seek food in both of these environments, have the lowest sensitivity 
because they have the greatest flexibility in selecting habitats where their 
susceptibility to hypothermia if oiled is lower, and where they can continue to find 
food. 

• Semi-marine birds including plunge divers or surface feeders, which generally spend 
a great part of their time ashore or flying, form the second category, including 
species such as gannets, terns and some gulls. 

• Pelagic seabirds including pelagic species that are surface feeders, plunge divers, or 
pluck food from the water surface while flying, represented by species such as 
albatrosses, fulmars, shearwaters, petrels and storm petrels, form the third category. 
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• The fourth and most sensitive category is represented by diving birds including 
penguins, loons, grebes, cormorants, diving ducks, sawbills and auks, species that 
spend most of their lives, more or less immersed in the aquatic environment.  

 From this hierarchy, it is reasonable to place shorebirds at the low end of the sensitivity 
range, as they have the lowest potential for whole-body exposure to spilled crude oil, 
and the greatest degree of reliance on land to support their lifestyles. 

 Lastly, Camphuysen (2011) presented evidence to show that oiled seabirds do not 
necessarily die as a result of such exposure. Colour-banded birds at gull colonies in the 
Netherlands were observed during a period when several “mystery spills” resulted in the 
external oiling of substantial numbers of birds. Because the birds could be individually 
identified and repeatedly observed, both their degree of external oiling, and survival, 
could be monitored. Levels of oiling ranged from specks of oil (1% of plumage oiled) to 
completely oiled (75% to 100% of plumage oiled).  Birds with external oiling ranging from 
5% to 65% of the body all survived, and cleaned themselves within approximately two to 
four weeks of first being observed. In addition, a retrospective analysis of observations 
on 4,944 individually colour-marked gulls between 1984 and 2009 resulted in the 
identification of 46 individual birds that were reported as being observed to be oiled at 
least once in their lifetimes. These included 6 lesser black-backed gulls, and 38 herring 
gulls. All 6 of the lesser black-backed gulls were seen later in life, in a clean condition. 
These birds had a mean documented post-contamination survival of almost 800 days 
after being observed as being oiled. Of the 40 herring gulls, the mean documented post-
contamination survival period was over 2,300 days, with no significant difference in the 
survival of birds that were recorded as partially oiled (25% to 50% coverage), or slightly 
oiled (5% to 10% coverage). 

 On the basis of the information available from other bird species, it is reasonable to 
conclude that shorebirds generally have low sensitivity to oiling when compared to other 
guilds of seabirds, and it is unlikely that lightly oiled individuals would die as a result of 
low or moderate exposure. 

References: 

Camphuysen, C.J. 2011. Seabirds and chronic oil pollution: self-cleaning properties of gulls, 
Laridae, as revealed from colour-ring sightings. Marine Pollution Bulletin 62: 514-519. 

Environmental Resources Management (ERM). 2011. Consequence Analysis Report. Aleutian 
Islands Risk Assessment. Phase A – Preliminary Risk Assessment, Aleutian Islands, 
Alaska. Tasks 3 and 4. Report prepared for the National Fish and Wildlife Foundation, 
United States Coastguard, and Alaska Department of Environmental Conservation. 
Project No. 0105563. July, 2011. Available at:  

 http://www.aleutiansriskassessment.com/documents.htm.  Accessed: October 2013. 
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French, D.P., M. Reed, K. Jayko, S-s Feng, H. Rines, S. Pavignano, T. Isaji, S. Puckett, A. 
Keller, F.W. French III, D. Giffore, J. McCue, T. Opishinski, G. Brown, E. MacDonald, J. 
Quirk, S. Natzke, B.S. Ingram, R. Bishop, M. Welsh and M. Phillips. 1997. The CERCLA 
Type A Natural Resource Damage Assessment Model for Coastal and Marine 
Environments (NRDAM/CME). Technical Documentation Volume 1 – Part 1 Model 
Description. Prepared for the Office of Environmental Policy and Compliance, U.S. 
Department of the Interior, Washington DC.  Revision 1, October, 1997. 

French-McCay, D.P. 2004. Oil spill impact modeling: development and validation. 
Environmental Toxicology and Chemistry 23: 2441-2456. 

Jenssen, B.M. 1994. Review Article: Effects of oil pollution, chemically treated oil, and cleaning 
on the thermal balance of birds. Environmental Pollution 86: 207-215. 

a.2) Damage assessments for black oystercatcher seem to have been subject to 
considerable uncertainty. As noted by Harwell and Gentile (2006), “Andres (1994) 
reported that whereas estimates of direct mortality of black oystercatchers from EVOS 
varied widely (from 3.6% of the total population in the spill zone to 10-57% of the 
population along the shoreline), mortality probably did not exceed 20% of the population 
in the EVOS zone. Andres (1994) also estimated that direct mortality of about 50 to 
280 individuals occurred, or 4% to 20% of the total breeding population in the spill area 
(reported to be 1,388 individuals); however, Andres (1994) and Murphy and 
Mabee (2000) reported that only 9 carcasses were actually recovered. The low mortality 
likely occurred because few birds were occupying their territories at the time of the spill; 
less than 25% of the population remains in Prince William Sound [PWS] over the winter 
(Murphy and Mabee 2000).  The breeding activity of many pairs, however, was disrupted 
along oiled shorelines in PWS, and hatching success was significantly reduced in 1989 
on Green Island. On the other hand, Andres (1994) reported that nesting sites on Green 
Island were recolonized rapidly in the early years after the spill and after cleanup 
activities ceased. Black oystercatcher exposure was most likely associated with direct 
oiling and consumption of contaminated food (primarily mussels).” 

 The upper limit estimate of 20% of the total breeding population suffering mortality has 
not been universally accepted. Murphy and Mabee (1999) in a study sponsored and 
published by the Exxon Valdez Oil Spill Trustee Council (EVOSTC), wrote: “Black 
Oystercatchers … are obligate users of the intertidal zone and are residents of Prince 
William Sound; hence, they were among the most vulnerable of all birds to the effects of 
this spill. Although acute effects of the spill in the form of mortality did not appear to be 
substantial (only nine carcasses were recovered; EVOS Trustee Council (1996), clear 
signals of sublethal effects due to habitat degradation, exposure to residual oil, and 
disturbance from clean-up activities were evident in post-spill assessments of habitat 
use … and breeding performance”. Subsequent to this, the EVOSTC (2010, 2014) has 
written: “It is estimated that 1,500-2,000 oystercatchers breed in south-central Alaska. 
Only nine carcasses of adult oystercatchers were recovered following the spill, but the 
actual number of mortalities may have been several times higher.” Trans Mountain 
believes that it would be reasonable to interpret “several times” as a small number, 
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greater than two, but less than ten. Therefore, it appears very likely that the EVOSTC 
now believe that the actual number of black oystercatcher mortalities as a result of oiling 
following the EVOS was probably closer to 4% of the breeding population (i.e., 50 birds), 
rather than 20% of the breeding population. 

 The EVOSTC declared black oystercatcher to have recovered in 2002. This assessment 
was subsequently revised to reflect concern about ongoing exposure to lingering oil as 
indicated by CYP1A enzyme activity. The most recent assessment, however (EVOSTC 
2014) re-states a finding that black oystercatcher are “recovered”. Therefore, 
notwithstanding the expectation that black oystercatcher may be a shorebird species 
that is particularly exposed (by virtue of its habitat and diet) to crude oil in the unlikely 
event of a spill, the evidence does not suggest that it is highly sensitive. Further, even if 
black oystercatcher were deemed to be relatively sensitive to oil exposure, this 
conclusion would not alter the conclusion that shorebirds in general demonstrate 
comparatively lower sensitivity than other guilds of birds such as auks and diving ducks. 

References: 

Harwell, M.A. and J.H. Gentile. 2006. Ecological significance of residual exposures and effects 
from the Exxon Valdez oil spill. Integrated Environmental Assessment and Management 
2: 204-246. 

Murphy, S.M. and T.J. Mabee. 1999. Status of Black Oystercatchers in Prince William Sound 
after the Exxon Valdez Oil Spill. Restoration Project 98289, Final Report. December, 
1999. 

Exxon Valdez Oil Spill Trustee Council (EVOSTC). 2010. Exxon Valdez Oil Spill Restoration 
Plan. 2010 Update Injured Resources and Services. May 14, 2010.   

Exxon Valdez Oil Spill Trustee Council (EVOSTC). 2014. Exxon Valdez Oil Spill Restoration 
Plan. 2014 Update Injured Resources and Services. Draft 10/1/14.   

b.1) No such acknowledgement was made. The biological sensitivity factor rankings of 1 to 4 
assigned to shorebirds and other groups remain unchanged, as do the conclusions of 
Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7). 

b.2) Refer to response to BC Nature Nature Cda IR No. 2.07a.1. 

c.1) The BSF rankings consider primarily the potential for harm or mortality to birds as a 
result of direct exposure to crude oil. Chronic effects of exposure to crude oil 
constituents are evaluated in the Detailed Quantitative Ecological Risk Assessment for 
Loading Accidents and Marine Spills (DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, 
A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  
Potential effects associated with lingering oil, disturbance from clean-up activities or 
increased predation (should this be a factor) are empirically represented through 
estimates of recovery time. 
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c.2) Refer to response to BC Nature Nature Cda IR No. 2.07c.1. 

d.1) In other questions deriving from the same Preamble as this question, Trans Mountain 
has provided clarification on the mortality rate of black oystercatcher following the EVOS 
(refer to BC Nature Nature Cda IR No. 2.07a.2) and on the sensitivity ranking for marine 
birds (refer to BC Nature Nature Cda IR No. 2.07a.1).  

 The assignment of Biological Sensitivity Factor (BSF) values for ecological receptor 
groups in Technical Report 8B-7, Ecological Risk Assessment (ERA) of Marine 
Transportation Spills (Filing ID A3S4K7) is intended to express the relative intrinsic 
biological/toxicological sensitivity of a species group, for the purpose of anticipating and 
describing likely or potential environmental effects from exposure to a number of 
hypothetical spill scenarios. BSF values do not pre-define mortality rates for a receptor 
group, nor does the ERA directly incorporate numerical estimates for mortality rates.   

 In the case of marine birds, the range of environmental effects and effect magnitude 
resulting from actual exposure would depend upon the season (which would determine 
the numbers and types of birds present) as well as the actual level and duration of 
exposure, and the relative sensitivity of the exposed birds. Regardless of these factors, it 
is explicitly stated in the ERA that marine birds would be exposed to oil, and would die 
as a result of that exposure, so that the effect magnitude would be High. It is Trans 
Mountain’s view that any mortality of birds caused by a crude oil spill would be a 
significant adverse environmental effect, and no such mortality of birds is acceptable 
under any circumstances. The ERA does not attempt to estimate the number of 
individual birds that could be harmed as a result of any of the oil spill scenarios 
presented as this is not required to identify the anticipated magnitude of effects 
associated with the hypothetical scenarios.  The ERA has identified the magnitude of 
potential effects on marine birds as High. The requested information regarding a 
moderate mortality rate is not provided as it is not relevant to the approach adopted by 
Trans Mountain.  

d.2) Refer to Trans Mountain’s response to BC Nature Nature Cda IR No. 2.07d.1. Trans 
Mountain is not making numerical predictions of the number or percentage of birds likely 
to die in the unlikely event of a crude oil spill. Such predictions would be subject to 
considerable uncertainty, and are not required in order to reach a determination that 
birds would likely die in the event of a large crude oil spill, and that that the anticipated 
effect magnitude would be High. 

d.3) Trans Mountain has provided additional rationale for the identification of biological 
sensitivity factor (BSF) rankings for marine birds in the response to BC Nature Nature 
Cda IR No. 2.07a.1. In addition, Trans Mountain has not placed primary reliance upon 
the effects of the Exxon Valdez oil spill to black oystercatcher in establishing the BSF 
rankings. Therefore Trans Mountain sees no reason to revisit the classification of marine 
bird guilds as to their relative sensitivity to crude oil exposure. 

e) The Biological Sensitivity Factor (BSF) rankings are intended to provide perspective (in a 
qualitative manner) as to the potential for serious adverse effects to marine birds in the 
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unlikely event of a crude oil spill. Additional rationale for the identification of BSF 
rankings for marine birds, and shorebirds in particular, was provided in the response to 
BC Nature Nature Cda IR No. 2.07a.1.   

f.1) This question specifically identifies Reference vi (Filing ID A4D3G2; Trans Mountain 
Follow-Up Response to NEB Ruling 33 PDF pages 52 & 53 of 316). Trans Mountain has 
examined the above referenced pages and can find nothing to indicate that “quantitative 
exposure values” were assigned. Rather, the referenced pages describe a “relative 
ranking on a scale of 1 to 4, indicating increasing relative sensitivity with an increasing 
rank score”. Both the terms “relative” and “rank score” clearly indicate Trans Mountain’s 
application of a qualitative approach, not quantitative values. 

f.2) In Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7), the relative sensitivity of various guilds of marine birds to crude oil 
exposure is described using Biological Sensitivity Factors (BSF). Reference to “a 350 ml 
lethal exposure threshold for external crude oil exposure to Eider ducks, and a 10 μm 
exposure threshold for thickness of sheen on water on birds” as found in the Preamble 
to this question is not found in Reference vi at the specified page reference (Filing 
ID A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33 PDF pages 52 & 53 
of 316). Regardless, that methodology was not used as the basis for assigning guilds of 
marine birds to relative sensitivity classes. 

f.3) In its earlier response to BC Nature Nature Cda IR No. 1.05g (Filing ID A3Y2C5), Trans 
Mountain stated the following: 

 “As explained in the response to BC Nature Nature Cda IR No. 1.05b, 
based on the results of the stochastic oil spill modeling, oil was deemed 
to be either present or absent from grid squares in the model domain at 
one or more time steps over the course of each individual simulation. The 
full set of stochastic simulations for each season then provided an 
indication of the probability of oil presence within a particular grid square 
at some time during the course of the simulations (ranging from 0 to 
100%). A similar approach based on oil presence or absence also applied 
to shoreline segments. However, this approach is quite conservative 
when evaluating areas with relatively low probability of oil presence, as 
the minimum quantity of oil within a single grid square for tracking 
purposes was very small. Therefore, although areas having a very high 
probability of oil presence would be expected to also experience 
exposure to thick oil slicks (or for shorelines to be oiled at levels 
approaching their capacity to retain crude oil), areas having lower 
probability of oil presence may in many cases are exposed to only small 
amounts of crude oil. Biota occupying habitat with a relatively low 
probability of crude oil presence may therefore be exposed to only small 
amounts of crude oil, that is intermittently present or has a patchy 
distribution, and has experienced weathering. 
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 On this basis, individual birds could be fully immersed in fresh crude oil as 
is sometimes the case for alcid birds exposed to fresh crude oil slicks at 
sea (i.e., heavily oiled birds), or they could be exposed to isolated tarballs 
on shoreline habitat and experience some adhesion of more weathered 
oil to a small patch or patches of feathers (i.e., lightly oiled birds). These 
characterizations, however, were intended to be descriptive, rather than 
quantitative. It is acknowledged that even lightly oiled birds could transfer 
sufficient oil to eggs to cause egg mortality (Technical Report 8B-7 of 
Volume 8B, Ecological Risk Assessment of Marine Transportation Spills 
Technical Report [Stantec Consulting Ltd. December 2013]).” 

 Trans Mountain contends: (i) that this response contains definitions of lightly and heavily 
oiled birds, to the extent that these qualitative terms can or need to be defined; and (ii) 
that Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7) assumes that birds that are exposed to spilled crude oil may die, with 
a qualifier that birds belonging to low-sensitivity guilds and that are lightly oiled will have 
a lower probability of death as a result of such exposure than birds belonging to highly 
sensitive guilds and that are heavily oiled.  

Supporting scientific evidence for lethal exposure benchmarks was previously provided 
in the follow-up response to BC Nature Nature Cda F-IR No. 1.5g.2 (Filing ID A4D3G2) 
and Trans Mountain has no additional information to provide. 
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2.08 Ecological Risk Assessment of Marine Transportation Oil Spills on Marine Birds 

Reference: 

i) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF pages 13-15 of 34 

ii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF pages 41, 44, 45, 49 and 56 of 316 

iii) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 22-24 of 72 

iv) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page 18 of 116 

Preamble: 

In the intervenors’ IR No. 1, the intervenors request that the proponent “identify which shorebird 
and ‘other marine bird’ species use both surface water and shoreline habitats in the marine 
RSA” (Reference i). The proponent’s original reply does not provide the information requested 
and a full and adequate reply was requested by the NEB; the proponent’s follow-up reply 
acknowledges that some species of marine birds use both habitats, but does not provide the 
information requested (Reference ii). 

In the intervenors’ IR No. 1, the intervenors request that the proponent “explain why, in this 
“quantitative” ERA, quantitative at-sea marine bird distribution and abundance information was 
not used to assess the “likely effects of oil spills” on marine birds” and “why, in this “quantitative” 
ERA, quantitative shoreline marine bird distribution and abundance information, excluding 
colony locations, was not used to assess the “likely effects of oil spills” on marine birds.” 
(Reference i). 

In its original response, the proponent refers to a recommendation made by Environment 
Canada during the Enbridge Northern Gateway hearings (Reference iii). EC recommended that 
Northern Gateway consider modelling and risk assessment done for similar projects. As an 
example, EC named the Aleutian Islands Risk Assessment Project (AIRA). 

The proponent’s reply also notes that members of its ERA team met with regulators to discuss 
the “modelling methods to be considered in the marine ecological risk assessment”, but does 
not state what the regulators recommended during those discussions, nor does it identify who 
these regulators were (Reference iii). 

The proponent’s reply continues by describing various engagement activities with stakeholders, 
describing the oiling probability contours and referring to Biological Sensitivity Factors, none of 
which relate to the question originally asked. 

The proponent’s reply also states that: 
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Stochastic oil spill fate and transport modeling was subsequently completed following an 
approach based on that of the AIRA, so that probability contours for oiling of the water 
surface and shorelines could be superimposed onto biological resource layers. Those 
layers included information on Important Bird Areas (IBAs) and noteworthy colony 
locations for birds. However, the AIRA did not attempt to overlay oil spill probability 
contours onto quantitative estimates of the abundance and distribution of individual 
birds, and neither did Technical Report 8B-7 of Volume 8B, Ecological Risk Assessment 
of Marine Transportation Spills Technical Report (Stantec Consulting Ltd. December 
2013). (Reference iii) 

The proponent’s original response was considered inadequate by the NEB; in its follow-up 
response, the proponent states that there is no single accepted approach to evaluate the likely 
effects of oil spills on marine birds. It “agree[s] that in principle an alternative approach to 
conducting an ERA study could overlay oil distribution upon the seasonal distribution and 
abundance information for individual species of birds”, but argues that the approach has 
drawbacks including: 

● The very large number of individual species to be assessed if all species occupying habitat 
in the Marine RSA are to be considered (particularly if this is not limited to bird species); 

● Inconsistent coverage (seasonally or spatially within the study area) in the abundance and 
distributional information available for the individual species; 

● Inconsistent availability of abundance and distributional information between species (such 
that some species are relatively well studied, and others are poorly studied); 

● Absence of abundance and distributional information for many species, such that it is 
impossible to complete the assessment. (Reference ii) 

Nowhere in the follow-up response (Reference ii) does the proponent explain why an overlay of 
oil distribution upon distribution and abundance of individual species of marine birds would 
necessarily have to include all species of marine birds; indicator species were used in the 
assessments of routine project effects on marine birds. Similarly, the follow-up response notes 
that some species are relatively well studied, but does not make clear why inconsistent 
availability or absence of abundance and distribution data should preclude presenting the 
results of overlays for those well-studied species. 

In its follow-up response (Reference ii), the proponent concludes that “relative to the effort 
required, there is limited value in completing an ecological risk assessment to address all 
potential ecological receptor species in the manner advocated by the intervenor when the 
habitat focused approach adopted for the ESA allows potential effects on marine birds and other 
species to be evaluated in a transparent and defensible manner” (Reference ii, emphasis 
added). In Reference (iv), the proponent states that the PQERA involved overlaying GIS data 
layers containing information on biological resources, sensitive habitats and other areas of 
ecological importance with results of the stochastic oil spill modelling. 

In the intervenors’ IR No. 1, the intervenors ask whether “any federally or provincially listed 
species of concern that nest in the vicinity of the Marine RSA, aside from Marbled Murrelets, are 
not incorporated into the assessment using the approach of tallying the number of colonies 
exposed to oil” (Reference i). In its follow-up response, the proponent references a Table that 
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lists all listed species, mentions the biological sensitivity framework, and describes the habitat- 
focused approaches used in the ERA (Reference ii). None of these statements are responsive 
to the intervenors’ original IR (Reference i). 

The proponent also states that “for many federally and provincially listed species, breeding 
locations may be confidential in the interests of protecting the nesting sites” (Reference ii). And 
they state that “the ecological risk assessment did not rely solely on the number of bird colonies 
to assess the range of potential effects as suggested in the request” (Reference ii, emphasis 
added). 

Throughout its responses to the intervenors’ IR No. 1, the proponent refers to the habitat-
focused approach used in the ERA (Reference iii). That approach presents probability contours 
of oil reaching areas of marine waters and shorelines. 

In its response to the intervenors’ IR 1.05j (text and untitled table), the proponent claims that 
cormorants are ranked as both BSF 3 and 4 and that auks are ranked as both BSF 3 and 4 
(Reference ii). 

Request: 

a) Identify which shorebird and “other marine bird” species use both surface water and 
shoreline habitats in the marine RSA. 

b.1) The proponent notes that members of its ERA team met with regulators to discuss the 
“modelling methods to be considered in the marine ecological risk assessment” 
(Reference iii). Identify with whom the regulators met on May 25, 2013 to discuss 
modelling methods. Identify by name and affiliation, the regulators that participated in the 
meeting. 

b.2) State whether the regulators explicitly endorsed the habitat-focused approaches used by 
the proponent in the marine ERA. 

b.3) State whether the regulators explicitly stated that the habitat-focused approaches were 
adequate for a marine ERA. 

c.1) Provide overlays of oil spill contours onto quantitative estimates of the at-sea abundance 
and distribution of indicator marine bird species. 

c.2) If those overlays (see c.1) are not made available, explain why not. 

c.3) Provide overlays of oil spill contours onto quantitative estimates of numbers of breeding 
birds at marine bird colonies. 

c.4) If those overlays (see c.3) are not made available, explain why not. 

c.5) Provide overlays of oil spill contours onto quantitative estimates of marine bird numbers 
in IBAs. 

c.6) If those overlays (see c.5) are not made available, explain why not. 
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c.7) Did regulators state that there was no need to overlay oil spill contours onto quantitative 
estimates of either at-sea abundance and distribution data and/or bird nesting site data 
and/or IBA data? 

c.8) Explain and justify why overlays were not included in the proponent’s Application. 

d) In Reference ii, the proponent claims that the intervenors advocated a specific approach 
to ecological risk assessment. Indicate where, in the intervenors’ original IR 1.05b2 and 
b3, the proponent claims the intervenors allegedly advocated for a specific “approach”. 

e.1) Overlays of GIS data layers containing information on biological resources, sensitive 
habitats and other areas of ecological importance with results of oil spill modelling were 
completed for the PQERA (Reference iv). Given this fact, explain and justify why 
presenting the results of overlays with bird colonies and attaching breeding population 
sizes to those overlays would require extensive extra work. 

e.2) Explain and justify why presenting the results of overlays with IBAs and attaching known 
marine bird abundance information to those overlays would require extensive extra work. 

f.1) Note whether any federally or provincially listed species of concern that nest in the 
vicinity of the Marine RSA, aside from Marbled Murrelets, are not incorporated into the 
assessment using the approach of tallying the number of colonies exposed to oil. 

f.2) Identify for which federally and provincially listed marine bird species, breeding locations 
are kept confidential. 

f.3) In Reference ii, the proponent claims that the intervenors suggest that the ecological risk 
assessment relies solely on the number of bird colonies to assess the range of potential 
effects. Indicate where, in the intervenors’ original IR 1.05d, the proponent claims the 
intervenors allegedly make this suggestion. 

g.1) Does the assessment presented in the Application using the habitat-focused approach 
address exposure to lingering oil or of submerged oil that is released in subsequent 
seasons as occurred after the Wabamun Lake oil spill? Explain and justify your answer. 

g.2) Does the assessment consider effects of oil spill cleanup activities, likely to occur over a 
larger area than that oiled? Explain and justify your answer. 

g.3) Does the assessment consider effects of increased predation on marine birds (related to 
circumstances caused by the spill and cleanup) following a spill? Explain and justify your 
answer. 

g.4) Does the assessment incorporate secondary poisoning in scavengers like gulls and Bald 
Eagles. Explain and justify your answer. 

h) Clarify and correct the BSF rankings for Cormorants and Auks provided in response to 
the intervenors’ IR1.05j. 
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Response: 

a) Within the Marine Regional Study Area (RSA), the birds that use both surface water and
shoreline habitats in are generally swans, geese, dabbling ducks, cormorants, and gulls.
Although Red and Red-necked Phalaropes use both habitats over the course of their life
cycle, in winter (which is when they occur in the Marine RSA), they occur entirely
offshore (Rubega et al. 2000, Tracy et al. 2002).

References: 

Rubega, M.A., D. Schamel and D.M. Tracy. 2000. Red-necked Phalarope (Phalaropus lobatus), 
The Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of 
Ornithology. Website: http://bna.birds.cornell.edu/bna/species/538. Accessed: January 
2015. (Note that “Birds of North America” is an online encyclopedia is not optimized for 
printing or saving offline.) 

Tracy, D.M., D. Schamel and J. Dale. 2002. Red Phalarope (Phalaropus fulicarius), The Birds of 
North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of Ornithology. Website: 
http://bna.birds.cornell.edu/bna/species/698. Accessed: January 2015. (Note that “Birds 
of North America” is an online encyclopedia is not optimized for printing or saving 
offline.) 

b.1) In the response to BC Nature Nature Cda F-IR No. 1.05j (Filing ID A3Y2C5), the date 
May 25, 2013 was reported in error. The date of the regulatory meeting was 
Friday, May 24, 2013.  BC Nature Nature Cda IR No. 2.08b.1 - Attachment 1 provides a 
record of the meeting prepared by TERA Environmental Consultants on behalf of Trans 
Mountain, which includes a list of attendees and their affiliations. Regulators 
stated at the beginning of the meeting that their attendance was a courtesy, and 
was intended to collect additional information and understanding of the approach 
being considered for the Environmental and Socioeconomic Assessment (ESA), 
and that any comments provided by them through the course of the meeting 
were not to be construed as directing the scope or methodology of the ERA. 
As such, there was no explicit endorsement of the proposed methods or approach 
presented by the Ecological Risk Assessment team, nor was there any objection 
recorded. 

b.2) Refer to response to BC Nature Nature Canada IR No. 2.08b.1 for a record of the 
meeting with regulators held May 24, 2013. Regulators stated at the beginning of the 
meeting that their attendance was a courtesy, and was intended to collect additional 
information and understanding of the approach being considered for the Environmental 
and Socioeconomic Assessment (ESA), and that any comments provided by them 
through the course of the meeting were not to be construed as directing the scope or 
methodology of the ERA. As such, there was no explicit endorsement of the proposed 
methods or approach presented by the Ecological Risk Assessment team, nor was there 
any objection recorded. 

b.3) Please refer to response to BC Nature Nature Cda IR No. 2.08b.2 and BC Nature Nature 
Cda IR No. 2.08b.1 - Attachment 1. 
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c.1) Trans Mountain does not believe that there is any requirement to, nor incremental value 
in attempting to, quantify the number of birds potentially affected by a hypothetical oil 
spill for the evaluation of malfunctions and accidents. Trans Mountain is confident that 
the assessment of malfunctions provided in the Application follows National Energy 
Board guidance on this issue and meets the requirements of the Canadian 
Environmental Assessment Act, 2012 (CEA Act 2012). The habitat-based assessment of 
spill-related effects on marine birds is considered sufficient and overlays of oil spill 
contours with marine bird abundance and distribution data is not contemplated. A 
summary of information provided on spill-related effects on marine birds is provided 
below to reiterate the approach taken and conclusions reached in the Application.  

 Technical Report 8B-7, Preliminary Quantitative Ecological Risk Assessment (PQERA) 
of Marine Transportation Spills (Filing ID A3S4K7) includes drawings showing the 
probability contours for the presence of crude oil on the ocean surface following 
hypothetical spill accidents, including credible worst case and smaller spill volumes, at 
each of three locations along the marine transportation route including the Strait of 
Georgia; at Arachne Reef (in the Gulf Islands); and at Race Rocks in the Juan de Fuca 
Strait.  

 The implications of these oil probability contours to marine birds and marine bird habitat 
are described in Tables 6.7 and 6.8 for the Strait of Georgia; Tables 7.7 and 7.8 for 
Arachne Reef; and Tables 8.7 and 8.8 for Race Rocks (Technical Report 8B-7, Filing ID 
A3S4K7). In each case, the tables show that in each season, there is a high probability 
(≥50%) of oil being present in a substantial portion of the available habitat for each of the 
classes of marine birds assessed (as defined using biological sensitivity factor rankings). 

 As a result of this analysis, it is stated in Section 6.4 of the PQERA (in consideration of 
the hypothetical spill scenarios in the Strait of Georgia), that “there is a relatively high 
probability of exposure for aquatic birds in the unlikely event of an accidental crude oil 
spill. The environmental effects and effect magnitude of such exposure would depend 
upon the season (which would determine the numbers and types of birds present) as 
well as the actual level and duration of exposure, and the relative sensitivity of the 
exposed birds. Gulls and terns tend to have medium sensitivity, whereas ducks, 
cormorants, divers and alcids tend to have high to very high sensitivity. However, 
regardless of these factors, it is likely that seabirds would be exposed to oil, and would 
die as a result of that exposure, so that the effect magnitude would be High.”  Similar 
text can also be found in Sections 7.4 and 8.4 of the PQERA, in consideration of 
hypothetical spills at Arachne Reef and Race Rocks.  Lastly, Section 11.3 of Technical 
Report 8B-7 provides a summary of the effects analysis, as follows: 

 “There is high potential for oiling of marine bird habitat following an accidental spill of 
crude oil along the marine transportation route. The extent to which this potential could 
be realized would depend upon the size of the oil spill, the efficacy of measures intended 
to promptly contain and recover spilled oil, the ability of oil spill responders to capture 
and treat oiled animals, and the intrinsic sensitivity of the animals to exposure. 
Shorebirds have generally low sensitivity to oiling, and it is noteworthy that the Fraser 
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River Delta is not predicted to be highly exposed to spilled crude oil in the event of a 
marine transportation accident. It is likely, however, that some shorebirds would be 
sufficiently oiled to result in mortality of adult or juvenile birds, or that eggs would 
become oiled as a result of oil in the feathers of the parent birds during the breeding 
season, resulting in embryo mortality. 

 There is also a high probability of exposure for other seabirds (including but not limited 
to gulls and terns, ducks and cormorants, and auks and divers) in the unlikely event of a 
crude oil spill. Some level of negative effect would be expected for birds exposed to 
crude oil, up to and including death as a result of hypothermia, loss of buoyancy, and/or 
oil ingestion. While the actual effects would depend upon the season, as well as other 
factors related to the oil spill and response activities, an effect magnitude rating of High 
would result under most if not all combinations of exposure scenarios and seabird guilds 
or sensitivity classes for the CWC and smaller spills. 

 Oil exposure could also extend to affect a large number of known breeding or colony 
sites for seabirds, as well as a large number of IBAs in the Strait of Georgia, Gulf 
Islands, and Juan de Fuca Strait region. This exposure is also considered likely to result 
in mortality of seabirds associated with the nesting sites during the spring and summer, 
and the IBAs at any time of the year. Again, an effect magnitude rating of High would 
result.” 

 Given that the effect magnitudes for essentially all crude oil spill scenarios result in the 
conclusion that birds could die as a result, and that such an outcome would merit an 
effect magnitude of High, the alternative assessment methodology requested to be 
implemented by BC Nature and Nature Canada would not result in any different 
conclusion. 

 The ecological risk assessment reports which have been prepared in support of the 
Application to describe potential environmental effects (i.e., consequences) provide an 
established, accepted and transparent method to evaluate potential acute and chronic 
toxicity and effects of hypothetical spill scenarios for a suite of ecological receptors. 
While the predicted effects are based on the scenarios evaluated, they are 
representative of the range of potential effects which could occur in the unlikely event of 
a crude oil spill along the marine transportation route. Variance in the effects and 
recovery are qualified based on the specific location, volume, seasonal conditions 
affecting fate and transport and the exposed species.  

 It is clear that any crude oil spill into the marine environment could have substantial 
negative environmental effects that could be long-lasting if not effectively remediated.  
This confirms that the primary focus of the spill prevention and response activities must 
always be to reduce the probability of an oil spill to be as low as reasonably practical, 
and to have adequate oil spill response plans and procedures in place. 

 However, such an accident is considered to have a low probability of occurrence (i.e., it 
is a scenario that is not likely to unfold). The central test in the CEA Act, 2012 is whether 
or not a project is likely to cause significant adverse environmental effects.  Accordingly, 
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since the likelihood of a spill occurring is low, Trans Mountain concluded that it was not 
significant in the context of the Act based on the significance criteria provided in the 
Application. The quantitative analysis requested by BC Nature and Nature Canada 
would not provide any additional information to inform this decision, nor would it identify 
any additional response and preparedness planning measures.  

c.2) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

c.3) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

c.4) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

c.5) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

c.6) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

c.7) Refer to the response to BC Nature Nature Cda IR No. 2.08.b.2, and BC Nature Nature 
Cda IR No. 2.08b.1 - Attachment 1. 

c.8) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

d) The intervenors previously, and in the present round of IRs, have repeatedly asked
Trans Mountain to provide overlays of the oiling probability contours onto “quantitative
estimates of numbers” of birds. Trans Mountain’s reasons for declining to provide such
overlays have been previously filed, and are referred to by the intervenors in the
Preamble to this question. Please also refer to response to BC Nature Nature Cda IR
No. 2.08c.1.

e.1) Please refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

e.2) Refer to the response to BC Nature Nature Cda IR No. 2.08c.1. 

f.1) Birds that do not nest in reported colonies, or within areas designated as IBAs, would not 
be addressed by an assessment that focused solely on these areas. However, the 
habitat-based approach that considers all of the water surface within the regional study 
area (RSA), and all shoreline within the RSA provides an assessment of all areas that 
could be affected by spilled crude oil. All birds using such habitat are therefore 
addressed in the assessment, including any federally or provincially listed species of 
concern.   

f.2) Trans Mountain has no information to add to its original response. 

f.3) The original question was BC Nature IR 1.05d.3, which was as follows: “Please note 
whether any federally or provincially listed species of concern that nest in the vicinity of 
the Marine RSA, aside from Marbled Murrelets, are not incorporated into the 
assessment using the approach of tallying the number of colonies exposed to oil.” 

There is a clear implication that certain species of birds might not be incorporated into 
the ecological risk assessment based upon “tallying the number of colonies exposed to 
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oil”. Trans Mountain’s response was that “The ecological risk assessment did not rely 
solely on the number of bird colonies to assess the range of potential effects as 
suggested in the request. As noted above, several complementary habitat-focused 
methods were applied to ensure potential effects from exposure to marine oil spills on 
federally or provincially listed species of concern were considered.” 

g.1) The scenarios and potential effects described in Technical Report 8B-7, Ecological Risk 
Assessment of Marine Transportation Spills (Filing ID A3S4K7) do not directly consider 
exposure to lingering oil. However, such effects would be implicitly incorporated into 
estimates of recovery, which is discussed in Section 9.0 of the risk assessment report.  
In addition, the Detailed Quantitative Ecological Risk Assessment for Loading Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) provides risk estimates for chronic 
exposure to such lingering oil. 

g.2) The scenarios and potential effects described in Technical Report 8B-7, Ecological Risk 
Assessment of Marine Transportation Spills (Filing ID A3S4K7) do not consider the ways 
that emergency response and recovery techniques could reduce the extent and duration 
of potential effects, nor do they directly consider the effects that may be attributable to 
clean-up activities. However, effects would be implicitly incorporated into estimates of 
recovery based on evidence from past spills, which is discussed in Section 9.0 of the risk 
assessment report. 

g.3) Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
technical report (Filing ID A3S4K7) did not explicitly consider the effects of increased 
predation on marine birds following a crude oil spill. Technical Report 8B-7 discusses the 
range of potential effects to various ecological resources by considering the probability 
of exposure to predicted surface oil slicks and affected aquatic and shoreline habitats 
within the study area. However, effects associated with predation or other factors related 
to “circumstances caused by the spill and cleanup” would be implicitly incorporated into 
estimates of recovery, which is discussed in Section 9.0 of the risk assessment report. 

g.4) The assessment does incorporate chronic effects pathways. Additional information on 
chronic effects of crude oil exposure on birds, including gulls and bald eagles, can be 
found in the Detailed Quantitative Ecological Risk Assessment for Loading Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9). 

h) Biological sensitivity rankings for Cormorants and Auks are provided in Table 5.5 of 
Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7), cormorants being ranked as BSF = 3 or High sensitivity; whereas 
auks were ranked as BSF=4 or Very High sensitivity. 
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2.09 Impacts of an Oil Spill on Marine Birds in Burrard Inlet 

Reference: 

i) A3W7U4; Government of Canada Information Request No. 1  
PDF pages 26 & 27 of 115 

ii) A3S4V6; Application Volume 7, 5.2.8.3 F5.2.5 to 10.0; Risk Assessment & Management of 
Pipeline and Facility Spills  
PDF page 118 of 137 

iii) A3Y2K9; Trans Mountain Response to Government of Canada Environment Canada IR 
No. 1  
PDF pages 76 & 77 of 241 

iv) A3S4X1; Technical Report 7-2, Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report  
PDF pages 41 & 43 of 116 

v) A3S4Y0; Application Volume 8A, 4.2.8.3 to F4.2.27  
PDF page 1 of 34 

Preamble: 

In its IR No. 1, Environment Canada notes that: 

In the Application (Volume 7 Section 8.3.3.1.3), consideration of the effects of a release 
of oil at the Westridge marine terminal on marine birds indicates that the number of birds 
that could be affected is small because the area covered in oil would be less than 15% 
of the total area of the Burrard Inlet Important Bird Area. Since marine birds are 
unevenly distributed around Burrard Inlet, EC contends that 15% does not represent the 
true risk to seaducks. A release of oil could affect a large proportion of the total 
population depending on its timing. (Reference i) 

Environment Canada suggests a reassessment of the impacts of an oil spill at the population 
level, that takes into account the birds’ aggregative behaviour, is required “[i]n order to fully 
evaluate the potential impacts of catastrophic releases of oil on marine birds in Burrard Inlet” 
(Reference i). 

The proponent states that “[a]t the population level, lost individuals would likely be compensated 
for by natural processes within one to two years” (Reference ii). As noted by Environment 
Canada, however, not only does the proponent provide no evidence to support this claim, but 
“seaducks and other large marine birds have populations with inherently slow growth rates, and 
develop with long times to maturity” (Reference i). 

In its response to Environment Canada’s IR No. 1, the proponent refers to additional details in 
Technical Report 7-2 and adds that: 
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It is acknowledged that Burrard Inlet provides important migratory as well as breeding 
habitat for waterfowl and other avifauna, that the numbers of birds present at any given 
time are highly variable, and that the birds are likely to have a clumped or discontinuous 
distribution spatially. These factors would make explicit predictions of the number of 
individuals that could be harmed as a result of an unlikely hypothetical oil spill (date, 
time, location and volume all subject to uncertainty) extremely challenging and subject to 
great uncertainty….. Although detailed weather, tide and current data are available or 
can be simulated to support this oil spill fate and transport modeling effort, the biological 
data for multiple receptor species is not available at a similar level of detail to satisfy this 
request. For this reason the ERA focuses on the quantity of habitat that is likely to be 
affected, rather than attempting to estimate the number of bird mortalities. (Reference iii) 

In response to Environment Canada’s request for evidence to support the proponent’s claim that 
“[a]t the population level, lost individuals would likely be compensated for by natural processes 
within one to two years” (Reference ii), the proponent cites numbers of birds observed oiled or 
captured following the 2007 oil spill into Burrard Inlet and the Wabamun Lake case study 
(Reference iii). No information about recovery times was provided by the proponent in that 
response. 

Furthermore, the 2007 oil spill occurred in July. Information presented in the Application notes 
that numbers of many, if not most, species of marine birds in Burrard Inlet are lowest in the 
summer (Reference iv). 

As noted in the preamble to IR 2.03 above, the situation at Wabamun Lake between 2000 and 
2010 appears to be one of substantial year-to-year fluctuations in numbers of Western Grebes 
at specific sites against a background of a declining trend in the regional population (Wollis & 
Stratmoen, 2010). 

In the Application, the proponent states that the “abundant literature and data resources 
currently available for marine ecological information within the Marine RSA is deemed sufficient 
for the assessment of potential effects of the Project-related marine traffic on indicator species” 
(Reference v). 

Request: 

a.1) Can the proponent confirm that the habitat approach used in the proponent’s ERA could 
greatly underestimate the risk of an oil spill to marine bird species with aggregative 
behaviours such as seaducks? 

a.2) Does the proponent concede that the proponent’s conclusion, that the number of birds 
affected will be small because less than 15% of the total area of the Burrard Inlet IBA 
would be covered in oil (Reference i), ignores the uneven distribution of birds around the 
Inlet? Explain and justify your answer. 

a.3) Explain and justify the term “small” as is used by the proponent in support of its 
conclusion that the number of birds affected by a marine spill will be “small” (see a.2). 
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b) Drawing upon the abundant literature and data resources currently available, estimate 
the maximum number of marine birds that could be harmed in a credible worst case spill 
in Burrard Inlet during (1) migration and (2) during winter. 

c.1) What were the recovery times for marine bird populations following the 2007 oil spill into 
Burrard Inlet? 

c.2) If the recovery times are unknown (see c.1), explain and justify how the proponent’s 
response to GoC EC IR No. 1.033a provides evidence in support of the claim that 
populations in Burrard Inlet will recover in “one to two years”. Include in your response a 
discussion of how recovery times may be influenced by variation in seasonal abundance 
at the time of an oil spill. 

c.3) The impacts of an oil spill in Burrard Inlet during the summer months cannot and should 
not be directly extrapolated to predict the potential impacts of a similar spill during 
migration or winter. Does the proponent agree with this statement? Explain and justify 
your answer. 

c.4) If not (see c.3), provide a description and assessment of impacts of an oil spill in Burrard 
Inlet in spring, fall and winter. Provide a scientific rationale for each. 

d) Explain and justify the proponent’s claim that lost individuals would likely be replaced by 
natural processes within one to two years (Reference ii). In your response, incorporate 
seasonal variability of impacts, and address the applicability of the 2007 oil spill data to a 
spill in times of higher marine bird abundance. If the evidence offered includes reference 
to the Wabamun Lake case study, address the issue of a continued population decline of 
Western Grebes at Wabamun Lake in the response. 

Response: 

a.1) Please note that for reasons described in the response to Government of Canada 
Environment Canada (GoC EC) IR No. 2.048 (Filing ID A4H6A5), Environment Canada’s 
request to reassess impacts to marine birds in Burrard Inlet is beyond the scope of 
specified issues for this Project. For reasons described below, Trans Mountain does not 
believe that the habitat approach greatly underestimates the risk of an oil spill to marine 
bird species.  

 Section 6.4 of Technical Report 7-2, Preliminary Quantitative Ecological Risk 
Assessment (PQERA) of Westridge Marine Terminal Spills (Filing ID A3S4X1) 
summarizes the potential effects to marine birds within Burrard Inlet from exposure to a 
hypothetical credible worst case oil spill originating at the Westridge Marine 
Terminal (WMT). The seasonal stochastic oil spill model results showed, in the absence 
of mitigation, that oil was predicted to be present (with ≥50% probability) over about 15% 
of the surface area habitat of Burrard Inlet at some time during the 15-day duration of the 
model simulations. This was a highly conservative presentation of the results, due to the 
assumption that there would be no containment or recovery of any of the released oil, in 
combination with the 15-day simulation period. In addition, the stochastic analysis 
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illustrates where oil could go when averaged over a large number of simulations, but not 
where oil would go during a unique spill event. 

 The Detailed Quantitative Ecological Risk Assessment Technical Report (the DQERA; 
NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9) provides further analysis of potential crude oil 
spill effects on birds and other ecological receptors based on deterministic oil spill fate 
modelling. In contrast, the DQERA which was also performed with an assumption of no 
containment or recovery of spilled oil showed that the maximum extent of surface oil at 
any one time was not likely to exceed about 1% of the surface area habitat of Burrard 
Inlet. Likewise, only a small portion of the overall shoreline habitat (<1%) is predicted to 
be affected by oil with sufficient thickness to cause acute effects to birds or semi-aquatic 
wildlife species exposed on or near shorelines. 

 The results of the DQERA with respect to the potential effects to marine birds are 
provided in Section 4.4.4 as follows: “Taken as a whole, these results indicate that 
seabirds could be exposed to harm in the event of a spill, and some individual birds, 
such as sea ducks, cormorants, gulls, or other species could be expected to be exposed 
to crude oil in the event of a spill. In the context of the IBA, however, the area of effects 
is small (about 1% of the available habitat), and population-level effects on birds are 
unlikely to be experienced.” 

 Neither the stochastic PQERA, nor the deterministic DQERA attempt to estimate the 
number of individual birds that could be harmed as a result of an oil spill in any season, 
and taken together the ERA reports are deemed realistic and appropriate for the 
purposes of the Application. 

 Further empirical insight into the risk of harm to marine birds can be obtained from a 
review of the environmental effects of the accidental oil spill that occurred in 2007 when 
a third-party contractor conducting sewer work on behalf of the City of Burnaby struck 
the pipeline connecting the Burnaby and Westridge terminals. As a result of this accident 
approximately 100 m3 of crude oil entered Burrard Inlet near the Westridge Marine 
Terminal (WMT). This spill was therefore approximately 3 times larger than amount of oil 
that is assumed to escape from confinement as a result of the CWC spill for a loading 
accident at the WMT. The accident and its consequences are described in Appendix B 
of the DQERA. Thirty-eight birds from seven species (mostly Canada goose) were 
observed to be oiled as a result of that accident. Of these birds, 15 were captured and at 
least 13 were successfully cleaned and released. No dead birds were observed in the 
surveyed areas despite regular monitoring. 

 Trans Mountain acknowledges that birds could be oiled and die in the unlikely event of a 
crude oil spill at the Westridge Marine Terminal. However, the results of the DQERA 
indicate that “catastrophic” mortality of bird populations is not a likely outcome. It is 
Trans Mountain’s view that any mortality of birds caused by a crude oil spill would be a 
significant adverse environmental effect, and no such mortality of birds is acceptable 
under any circumstances. Additional risk assessment modeling is not likely to change 
this analysis or its conclusions. What is important is to ensure that oil spill prevention 
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programs and processes are such that a crude oil spill at the Westridge Marine Terminal 
is a highly unlikely event, and oil spill response and preparedness planning is maintained 
so that in the unlikely event of such a spill, response and recovery actions are both 
prompt and effective. 

a.2) This request refers to the results of Technical Report 7-2, Preliminary Quantitative 
Ecological Risk Assessment (PQERA) of Westridge Marine Terminal Spills (Filing ID 
A3S4X1) in which oil was predicted to be present (with ≥50% probability) over about 
15% of the surface water habitat of Burrard Inlet at some time during the 15-day duration 
of seasonal stochastic model simulations.  

 Trans Mountain maintains that the number of birds affected by a hypothetical oil spill 
incident is expected to be proportional to the number of birds present and the area of 
available habitat that is affected. Nonetheless, given the many variables and 
uncertainties surrounding any particular incident, and due to the unpredictable 
distribution of birds both in time and spatially, the “actual” number that could be affected 
is uncertain. Trans Mountain notes also that the stochastic analysis is by its nature 
conservative, showing where oil could go when averaged over a large number of 
simulations, but not where oil would go during a unique spill event. Therefore, the 
estimate of 15% of the surface water habitat of Burrard Inlet being potentially affected is 
considered to be a conservative estimate. Taking a less-conservative approach a more 
realistic value might be provided by the “very high” probability of oiling column in 
Table 6.5 of the PQERA, which shows that less than 5% of habitat is very likely to be 
affected.  Please refer also to response to BC Nature Nature Cda IR No. 2.09a.1, which 
refers to the analysis and conclusions of the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, 
A3W9K8, A3W9K9) which was presented as supplementary evidence to the National 
Energy Board in May 2014. In that analysis, it was concluded for a singular hypothetical 
spill event representing the credible worst case spill at the Westridge Marine Terminal, 
that less than 1% of the water surface of Burrard Inlet would be subject to oiling at any 
given time. This analysis, like the PQERA, was conducted under a conservative 
assumption that no containment or recovery of the spilled oil would occur after its 
release. Trans Mountain wishes to emphasize that any actual release of crude oil would 
be responded to.  

 Taking into consideration the oil spill recovery and wildlife protection actions that would 
follow an accidental oil spill, it remains likely that birds would be harmed, but it is also 
likely that the numbers would be small.  

a.3) Please refer to the response to BC Nature Nature Cda IR No. 2.09a.2 which provides a 
comparison of Technical Report 7-2, Preliminary Quantitative Ecological Risk 
Assessment (PQERA) of Westridge Marine Terminal Spills (Filing ID A3S4X1), with the 
results of the more realistic Detailed Quantitative Ecological Risk Assessment (DQERA) 
for Loading  Accidents and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, 
A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  
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 The response also considers the oil spill response and recovery, as well as wildlife 
protection and recovery actions which would be implemented in the event of an actual 
spill, to qualify the nature of the predicted effects to marine birds and supporting habitat 
from hypothetical spills at the Westridge Marine terminal as small.  

 A total of thirty eight oiled birds including one pelagic cormorant were observed within 
the first two weeks after a crude spill discharged into Burrard Inlet in 2007. Most of the 
oiled birds were Canada Geese, and of fifteen geese that were captured for treatment, 
all but two were released alive. Of the remaining birds, one was transferred to a 
rehabilitation facility, and one was euthanatized due to an eye injury. No oiled birds were 
reported after the 12th day of monitoring, and no dead birds were observed within 
Burrard Inlet. 

b) Both Technical Report 7-2, Ecological Risk Assessment of Westridge Marine Terminal 
Spills (Filing ID A3S4X1, and the Detailed Quantitative Ecological Risk Assessment 
(DQERA) for Loading  Accidents and Marine Spills (DQERA; NEB IR No. 1.62d, Filing 
IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, 
A3W9K9), state that there is potential for oiling and mortality of marine birds following an 
accidental spill of crude oil at the Westridge Marine Terminal. 

 The number of individual birds affected as a result of any release is expected to be 
proportional to the number of birds present, seasonal variations (migration, wintering, 
etc.), the area of available habitat that is affected, and the intrinsic sensitivity of the 
animals to exposure. Furthermore, the degree to which marine birds are harmed would 
also depend upon the size of the oil spill, the efficacy of measures intended to promptly 
contain and recover spilled oil, and the ability of oil spill responders to capture and treat 
oiled birds. 

 Trans Mountain acknowledges that due to the unpredictable distribution of birds both in 
time and spatially, the “actual” numbers of birds that would be exposed in the unlikely 
event of an oil spill is subject to uncertainty. However, taking into consideration the oil 
spill recovery and wildlife protection actions that would follow an accidental oil spill, it 
remains likely that birds would be harmed, but it is also likely that the numbers would be 
small. The ERA does not attempt to estimate the number of individual birds that could be 
harmed as a result of any of the oil spill scenarios presented. The ERA has identified the 
magnitude of potential effects on marine birds as High. As described in the response to 
BC Nature Nature Cda IR No. 2.08c.1, quantitative estimates of the number of marine 
birds that could be harmed are not necessary for determinations of potential effect 
magnitude or to reach conclusions as to the significance of a credible worst-case spill in 
Burrard Inlet.  

c.1) No dead birds were observed or reported after the oil spill to Burrard Inlet in 2007. 
A total of thirty eight oiled birds were observed within the first two weeks after the spill 
incident. Most of the oiled birds were Canada Geese, and one pelagic cormorant. Of the 
fifteen geese that were captured for treatment, all but two were released alive. One was 
transferred to a rehabilitation facility, and is presumed to have subsequently been 
released; the other was euthanatized due to an eye injury. No oiled birds were reported 
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after the 12th day of monitoring. Recovery times for the 15 captured geese affected by 
the oil were not documented.   

 The total number of birds that is known to have died as a result of the oil spill to Burrard 
Inlet in 2007 is one or two. Trans Mountain does not believe that the death of one or two 
Canada goose represents a population-level impact to the population of Canada goose 
in Burrard Inlet or the Greater Vancouver area. Since there were no population level 
effects to marine birds as a result of the 2007 spill, the question of recovery times for 
marine bird populations is not relevant.    

c.2) Refer to response to BC Nature Nature Cda IR No. 2.09c.1. 

c.3) Trans Mountain has acknowledged that the number of individual birds affected as a 
result of any oil release is expected to be proportional to the number of birds present, 
including seasonal variations (migration, wintering, etc.), the area of available habitat 
that is affected, and the intrinsic sensitivity of the animals to exposure. Furthermore, the 
degree to which marine birds are harmed would also depend upon the size of the oil 
spill, the efficacy of measures intended to promptly contain and recover spilled oil, and 
the ability of oil spill responders to capture and treat oiled birds. Trans Mountain has not 
assumed that the documented environmental effects of the oil spill in 2007 would have 
been the same had the spill occurred in a different season. 

c.4) Section 6.4 of Technical Report 7-2, Preliminary Quantitative Ecological Risk 
Assessment (PQERA) of Westridge Marine Terminal Spills (Filing ID A3S4X1) provides 
the assessment of potential environmental effects on marine birds resulting from a 
credible worst case oil spill originating at the Westridge Marine Terminal based on 
stochastic oil spill modelling for summer, spring, fall, and winter seasons. 

d) The stochastic analysis provided in Technical Report 7-2, Preliminary Quantitative 
Ecological Risk Assessment (PQERA) of Westridge Marine Terminal Spills, (Filing ID 
A3S4X1) evaluated the spreading and fate of spilled oil that escapes from the 
containment boom without consideration of any further mitigation. Under this 
conservative scenario, oil spill modeling showed that between 13% (for winter, summer 
and fall) and 15% (spring) of the water surface area of the Burrard Inlet IBA would be 
swept by crude oil at some time during the 15 day period of the simulations. Trans 
Mountain notes also that the stochastic analysis is by its nature conservative, showing 
where oil could go when averaged over a large number of simulations, but not where oil 
would go during a unique spill event. Therefore, the estimate of 15% of the surface water 
habitat of Burrard Inlet being potentially affected is considered to be a very conservative 
estimate. 

 The analysis provided in the Detailed Quantitative Ecological Risk Assessment for 
Loading Accidents and Marine Spills (DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, 
A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) 
concluded for a singular hypothetical spill event representing the credible worst case 
spill at the Westridge Marine Terminal, that less than 1% of the water surface of Burrard 
Inlet would be subject to oiling at any given time. This analysis, like the PQERA, was 
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conducted under a conservative assumption that no containment or recovery of the 
spilled oil would occur after its release. Trans Mountain wishes to emphasize that any 
actual release of crude oil would be responded to. Taking into consideration the oil spill 
recovery and wildlife protection actions that would follow an accidental oil spill, it remains 
likely that birds would be harmed, but it is also likely that the numbers would be small. 

 In the case of the 2007 spill which occurred in Burrard Inlet, a total of thirty eight oiled 
birds including one pelagic cormorant were observed within the first two weeks after the 
release. Most of the oiled birds were Canada Geese, and of fifteen geese that were 
captured for treatment, all but two were released alive. Of the remaining birds, one was 
transferred to a rehabilitation facility and is presumed to have been treated and released; 
the other was euthanatized due to an eye injury. No oiled birds were reported after the 
12th day of monitoring, and no dead birds were observed or reported within Burrard Inlet. 
Based on the thirty eight observations of oiled birds, and the capture and release of 
thirteen Canada geese, Trans Mountain concludes there were no population level effects 
to marine birds resulting from the 2007 spill. 

 Trans Mountain has elsewhere acknowledged that larger numbers of birds would likely 
come into contact with spilled oil in the event of an oil spill from the Westridge Marine 
Terminal to Burrard Inlet during the spring and fall migratory bird periods. Birds that were 
not seriously affected by contact with spilled crude oil would continue their migrations 
and leave the affected area, typically within a few days. Levels of disturbance in Burrard 
Inlet associated with oil spill recovery efforts would presumably discourage migratory 
birds from lingering. Such birds would presumably winter or breed (depending upon 
season and the direction of their migrations) in clean environments, and would not be 
subject to long-term stress associated with either oil spill clean-up activities, or chronic 
exposure to residual oil. Therefore, Trans Mountain stands by its estimate that lost 
individuals would likely be compensated for by natural processes within one to two 
years. 
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2.10 Impacts of Oil Spills on Roberts and Sturgeon Banks 

Reference: 

i) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF page 15 of 34 

ii) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF page 16 & 17 of 72 

iii) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page 62 of 116 

Preamble: 

In the intervenors’ IR No. 1, the intervenors asked the proponent to provide the rationale for 
why, given the noted importance of the Fraser River Delta to marine birds, a marine oil spill that 
would likely significantly affect the Delta was not modeled (Reference i). 

The proponent responded that “[t]he low level of exposure to spilled oil at the Fraser River Delta 
is due in large part to the natural phenomenon of freshwater outflow from the delta… The 
density front, as well as the outward currents associated with the fresh water, act as a barrier to 
the inward movement of crude oil on the surface of the sea. Therefore the stochastic results for 
the Fraser River Delta can be generalized...” (Reference ii). The response does not include any 
citations of scientific literature. 

Model outputs for the Strait of Georgia oil spill scenario indicate that up to 2.4% of the oil spilled 
could end up on Roberts and Sturgeon Banks (Reference iii). This indicates that the 
effectiveness of the density front as a barrier to the inward movement of crude oil is less than 
100%. 

Request: 

a.1) Explain and justify the proponent’s claim that the stochastic results for the Fraser River 
Delta can be generalized. Note that the intervenors are not requesting supporting 
evidence for the claim that there is significant freshwater outflow from the delta, that 
there are outward currents associated with freshwater or that there is a density front that 
may be expected to inhibit to some degree the inward movement of crude oil. What the 
intervenors are interested in is support for the conclusion that the density front will act as 
an effective barrier to the inward movement of crude oil regardless of where an oil spill 
occurs in the Strait of Georgia. 

a.2) Provide supporting references for the conclusion that the density front will act as a 
barrier to the inward movement of crude oil under all conditions. If the effectiveness of 
that barrier can be reasonably expected to vary under different environmental conditions, 
please provide information indicating the range of effectiveness expected and the 
conditions under which the barrier will be the least effective. 
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b.1) Explain and justify how winter storm periods were incorporated into the oil spill modelling 
results. 

b.2) Provide supporting references for the conclusion that the density front will act as an 
effective barrier to the inward movement of crude oil during strong northwest winds 
common on cold front passage in winter. 

c.1) Confirm that the model outputs for the Strait of Georgia oil spill scenario indicate that up 
to 396 m3 of crude oil may reach Roberts and Sturgeon Banks. 

c.2) Explain whether impacts to shorebirds at or migrating through Roberts and Sturgeon 
Banks and elsewhere along the Delta may occur if 400 m3 of crude oil reaches those 
shores. 

c.3) Explain what impacts to shorebirds at, or migrating through, Roberts and Sturgeon 
Banks and elsewhere along the Delta may occur if 400 m of crude oil reaches those 
shores. 

Response: 

a.1) The density front, referred to in the references and preamble above, acts as a general 
deterrent and deflecting influence against oil that might otherwise approach the Fraser 
River Delta. The front is not, however, an impervious and ever-present barrier. It is most 
effective during the Fraser freshet and least effective during low Fraser flows and rising 
tides. The range of effectiveness of this front under various conditions can be observed 
by comparison of the mass balance results of the stochastic simulations in various 
seasons for the amount of oil on bank. Results for a number of unmitigated oil spill 
simulations at various locations along the marine transportation route are provided in 
Appendix A and Appendix B of Technical Report 8B-7, Preliminary Quantitative 
Ecological Risk Assessment (PQERA) of Marine Transportation Spills (Filing 
ID A3S4K7), for 16,500 m3 spills, and 8,250 m3 spills respectively. In the case of a 
credible worst case crude oil spill of 16,500 m3 in the Strait of Georgia, the amount of oil 
predicted to be retained on Roberts and Sturgeon Banks ranges between 0.7% in 
spring, and 2.4% in summer. In the case of a smaller 8,250 m3 spill in the Strait of 
Georgia, the amount of oil predicted to be retained on these banks ranges between 
0.6% in spring, and 1.7% in summer. Please also refer to the response to BC Nature 
Nature Cda IR No. 2.10a.2 for additional information on the density front. 

 As described more fully in the response to BC Nature Nature Cda IR No. 2.30a.01 and 
2.30a.02, the representative locations chosen for spill modeling are risk informed, and 
the potential environmental effects of the hypothetical spills are representative of the 
range of seasonal effects that could result from a CWC and smaller crude oil spill along 
the marine transportation route. 

a.2) The density front, referred to in the references and preamble above, acts as a general 
deterrent and deflecting influence against oil that might otherwise approach the Fraser 
River Delta. The front is not, however, an impervious and ever-present barrier. It is most 
effective during the Fraser freshet and least effective during low Fraser flows and rising 
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tides. The range of effectiveness of this front under various conditions can be observed 
by comparison of the results of the stochastic simulations in various seasons. These 
results are summarized in the body of, and depicted in detail in the appendices of, EBA, 
A Tetra Tech Company (2013) indicated in the reference section. 

 A spill in the Fraser River, e.g., at Port Mann, does not benefit from this barrier: there is 
a 20-40% probability of oil being carried into Ladner Reach, for instance, and being 
retained on shorelines in those marsh areas. Although most of this oil carries on through 
Sea Reach to the Main Arm of the Fraser River, some can move through Canoe Pass 
onto Roberts Bank, with a probability of occurrence there of about 1% (Figure FR.2-2 of 
EBA (2014)). However, no deposition on bank was observed in this simulation. In the 
winter simulation, very little oil moves into these side channels, but stays in the main 
channel and moves out past Sand Heads. Once the oil passes Sand Heads, it generally 
moves out into the Strait, although during the high water phase of the tide can move 
back up-river, or onto the flats. These processes are all captured in the modelling 
described in Tetra Tech EBA (2013) (Filing ID A3S5G9). 

Reference: 

EBA, A Tetra Tech Company. 2013. A3S5G9; Technical Report 8C-12, Volume 8C, Modelling 
the Fate and Behaviour of Marine Oil Spills for the Trans Mountain Expansion Plan 
Technical Report. Vancouver, BC. 

b.1) The stochastic oil spill modelling covered the period from October 2011 to September 
2012, thereby encompassing winter 2011-2012. All storms that occurred during winter 
2011-2012 were therefore included in the stochastic oil spill modelling results in terms of 
the effect of wind and temperature on weathering and the effect of wind on currents and 
oil drift. 

b.2) The conclusion proposed in the request above is unsupportable. The density front will be 
least effective as a barrier during winter (low Fraser flows). Refer to the response to BC 
Nature Nature Cda IR No. 2.10a.2 for further discussion. 

c.1) It is confirmed that, in case of a Credible Worst Case scenario leading to 16,500 m3 
spilled, which is considered a credible but low likelihood occurrence, the Strait of 
Georgia Stochastic Modelling indicates that, in average, 2.4% of spilled oil could contact 
and become stranded on Roberts or Sturgeon Banks during a Credible Worst Case 
Scenario in the Summer. This represents 396 m3 of diluted bitumen. 

c.2) Section 11.3 of Technical Report 8B-7, Preliminary Quantitative Ecological Risk 
Assessment (PQERA) of Marine Transportation Spills (Filing ID A3S4K7), summarizes 
the potential effects to marine birds and supporting habitat as follows: 

 “The PQERA indicates that marine bird habitat would be affected by spilled oil along the 
marine transportation route for all scenarios and seasonal conditions.”  

 “There is high potential for oiling of marine bird habitat following an accidental spill of 
crude oil along the marine transportation route. The extent to which this potential could 
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be realized would depend upon the size of the oil spill, the efficacy of measures intended 
to promptly contain and recover spilled oil, the ability of oil spill responders to capture 
and treat oiled animals, and the intrinsic sensitivity of the animals to exposure.” 

 “…..the Fraser River Delta is not predicted to be highly exposed to spilled crude oil in the 
event of a marine transportation accident. It is likely, however, that some shorebirds 
would be sufficiently oiled to result in mortality of adult or juvenile birds, or that eggs 
would become oiled as a result of oil in the feathers of the parent birds during the 
breeding season, resulting in embryo mortality.” 

c.3) Please refer to the response to BC Nature Nature Cda IR No. 2.10c.2 for a description of 
the range of potential effects to shorebirds predicted by Technical Report 8B-7, 
Preliminary Quantitative Ecological Risk Assessment (PQERA) of Marine Transportation 
Spills (Filing ID A3S4K7). 
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2.11 Assessment of Project-related impacts to Species at Risk – Discussions with 
Environment Canada 

Reference: 

i) A3W7U4; Environment Canada IR No. 1  
PDF page 13 of 115 

ii) A3Y2K9; Trans Mountain response to Environment Canada IR No. 1  
PDF page 33 of 241 

iii) A3Y7L4; National Energy Board IR No. 2  
PDF pages 37 & 38 of 127 

iv) A3Z4T9; Trans Mountain response to NEB IR No. 2  
PDF pages 106 & 107 of 478 

Preamble: 

In its IR No. 1, Environment Canada requests that the proponent identify project-related impacts 
to species at risk individually (Reference i). In response, the proponent states that use of the 
indicator approach negates the need to assess all species individually (Reference ii). The 
proponent adds that the indicator approach “was discussed in consultation with provincial and 
federal regulatory agencies, including Environment Canada, as well as local biologists and 
species experts, prior to completion of the assessment. Comments received through 
consultation were supportive of the indicator approach to effects assessment for species at 
risk.” (Reference ii). 

The National Energy Board acknowledges the proponent’s response to Environment Canada, 
but re-iterates the request stating: 

The Board notes that the use of indicator-based approach is not appropriate to assess 
effects on all species at risk, and; therefore, the Board requests species-specific 
information on wildlife and marine bird species at risk in order to assess potential effects 
of the Project on those species and its critical habitat, as required under subsection 
79(2) of SARA. In addition, the Board also requests information on the potential effects 
of an increase in Project-related marine vessel traffic on wildlife and marine bird species 
at risk and associated mitigation. (Reference iii) 

The information requested was to include potential habitat use, potential effects on population 
levels and identification of critical habitat. That information is not provided by the proponent. 

In response to the NEB, the proponent states that: 

The assessment team met with Environment Canada in April 2013 to review work plans 
and discuss the environmental assessment approach. Environment Canada endorsed 
the use of indicators to describe effects of the Project on terrestrial wildlife and marine 
birds, and was largely in agreement with the species proposed. Environment Canada 
subsequently submitted to Trans Mountain suggestions for indicators which, in their 
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view, were appropriate to understanding and assessing significance of Project effects. 
Environment Canada did not, at that time, suggest that an individual assessment of 
every species at risk potentially affected by the Project was warranted or necessary. 
(Reference iv, emphasis added) 

The proponent adds that “[i]n an April 2013 meeting with TERA, EC emphasized that species of 
special conservation status must not be over-stated in the selection of Wildlife Indicators, and 
that general species more representative on the landscape must not be ignored” (Reference iv, 
emphasis added). 

Given that Environment Canada’s IR No. 1 requests risk analyses for individual species at risk, 
there appears to be a significant discrepancy between what Environment Canada and the 
proponent see as the outcome of their discussions with respect to the need for the proponent to 
assess project effects on species at risk (Reference i). 

The intervenors emphasize that endorsing an indicator approach to assessing project-related 
effects on marine birds is not the same as explicitly stating that species at risk do not also have 
to be assessed if an indicator approach is used.  Firstly, the intervenors underscore that 
Environment Canada’s reported failure to “suggest that an individual assessment of every 
species at risk potentially affected by the Project was warranted or necessary” cannot and 
should not have been interpreted by the proponent as suggesting that such assessments were 
unnecessary (Reference iv, emphasis added). 

Secondly, the intervenors note that Environment Canada’s reported statement that “species of 
special conservation status must not be over-stated in the selection of Wildlife Indicators” does 
not amount to a direction from Environment Canada to the proponent that species of special 
conservation status should not be individually assessed. Rather such a statement, if made, 
merely emphasizes that species at risk may not adequately represent a suite of species. 

Therefore, it would appear that not only has the proponent misinterpreted the advice it 
purportedly received from Environment Canada, it has also wholly failed to provide answers that 
are responsive or relevant to the questions that the intervenors had asked. In addition, the 
conflicting versions of what has transpired in ongoing exchanges between Environment Canada 
and the proponent raise squarely important issues of credibility (see IR 2.33 preamble). 

Based on the foregoing, the intervenors submit that the proponent must provide the NEB with a 
clear, complete, and accurate account of all of its discussions and exchanges with Environment 
Canada in relation to the environmental assessment of this Project as it relates to species at 
risk. The intervenors submit that, in the absence of cross examination, such a clear, complete, 
and accurate account is necessary for the NEB to make findings of fact as to the nature of these 
interactions and, in particular, as to whether the proponent is being candid and forthright in 
claiming that it was told by Environment Canada, inter alia, that species at risk could be 
adequately assessed using the indicators chosen by the proponent. 
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Request: 

a) Fully disclose Environment Canada’s suggestions for indicators which, according to EC, 
were appropriate to ensuring a proper understanding and assessment of the significance 
of Project effects. (See intervenors’ IR 2.33). 

b.1) List by name and affiliation which regulatory agencies, local biologists and/or species 
experts “were supportive of the indicator approach to effects assessment for species at 
risk” (Reference ii). Specify the individuals representing the regulatory agencies listed 
who endorsed the approach. 

b.2) Provide all minutes or other forms of official notes from those discussions. 

b.3) Confirm whether the content of those minutes read and approved by all the participants. 

b.4) Confirm whether Environment Canada explicitly stated its support for using an indicator 
species approach to the effects assessment of species at risk. 

b.5) If so, which Environment Canada personnel were present at the meeting at which 
asserted explicit support was given? 

b.6) If Environment Canada did not state its support for using an indicator species approach 
to the effects assessment of species at risk, did the proponent explicitly ask whether the 
indicator species approach was acceptable for assessing project-related impacts on 
species at risk? 

Response: 

a) A summary of consultation with Environment Canada specifically related to wildlife 
indicators is provided in Table 2.11a-1.  

TABLE 2.11A-1 
 

SUMMARY OF CONSULTATION WITH ENVIRONMENT CANADA RELATED TO WILDLIFE 
INDICATORS 

Date and Method 
of Contact Details 

April 17, 2013  
(Meeting)  

Prior to this meeting (on March 25, 2013), EC was sent a spreadsheet of the preliminary wildlife indicators to 
review, including a rationale for selection as an indicator.  
• A hand-out was provided at the meeting listing the preliminary wildlife indicators.  
• The copy of the Minutes of Meeting are provided in the response to BC Nature Nature Cda IR No. 2.11b.2.  
• EC agreed to review the wildlife indicators following the meeting and provide suggestions.  

April 19, 2013 
(Email) 

The hand-out presented at the Meeting on April 17, 2013 was sent to EC in order to continue the 
discussion/feedback on wildlife indicators.  

April 25, 2013 
(Email) 

A Draft copy of the Minutes of Meeting (April 17, 2013) was provided to EC for their review to ensure the 
information was recorded correctly.  

May 21, 2013 
(Email) 

EC returned the Minutes of Meeting (April 17, 2013) with comments.  
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TABLE 2.11A-1 
 

SUMMARY OF CONSULTATION WITH ENVIRONMENT CANADA RELATED TO WILDLIFE 
INDICATORS (continued) 

Date and Method 
of Contact Details 

August 25, 2013 
(Email) 

An updated version of the Minutes of Meeting (April 17, 2013) was provided back to EC and includes responses 
to EC comments for their review. Also included in the email is an updated wildlife indicator list (providing the 
wildlife indicator; measurement endpoints; rationale to include as indicator).  

September 25, 
2013 
(Email) 

EC makes note of the following: Yellow Rail, which is listed under the federal Species at Risk Act and the 
Migratory Birds Convention Act, breeds in marshes located throughout Alberta. If the project’s proposed right-of-
way may impact Yellow Rail habitat, then Environment Canada recommends that this species be included as an 
EA indicator. 

September 30, 
2013 
(Email) 

EC provides feedback on the wildlife indicators. Comments from EC in this email are provided below in italics 
(without modification), and notes in the following bullet points clarify how each of the comments were 
incorporated into the ESA, or rationale for why they were not. EC also provided a Table of recommendations for 
terrestrial wildlife indicators, which is included in Table 2.11a-2 of this IR response, with the addition of a column 
explaining how the recommended indicator was incorporated into the assessment, or rationale why not. 
 
Indicator Comments: 
Indicator guilds and groupings are proposed to assess impacts to terrestrial wildlife (e.g., forest furbearers, early 
seral forest birds, lentic amphibians, etc.). To provide more precision to this analysis, EC recommends that the 
specific species within each guild or grouping be provided. This way EC can ascertain whether the selected 
indicator will be representative of its grouping.   
• The species included in the habitat-based community indicators were listed in Table 3.4-1, Table 3.5-1, 

Table 3.6-1, Table 4.1-1, Table 4.2-1, Table 4.3-1, Table 4.4-1, Section 4.4.3, Table 5.1-1, Section 5.2, and 
Table 6.1-1 in Technical Report 5C-11 in Volume 5C, Wildlife Modelling and Species Accounts Technical 
Report (TERA Environmental Consultants December 2013; Filing ID A3S2Q3). 

 
EC supports the inclusion of some common species as indicators. Dependence on rare indicator species may 
not be fully representative of potential project impacts as they are not as distributed on the landscape. Common 
species act as complimentary indicators because they may be more likely to be encountered within the project’s 
effects area and thus, more likely to be affected by the project.  
• Common species were retained as indicators in the assessment. 
 
EC recommends that the EA consider various life cycle periods for potentially impacted indicator species (e.g. 
breeding, wintering, migration, etc.) as disturbance sensitivities to may have temporal variances.  
• Various life cycle periods were considered in the assessment when determining potential interaction of 

wildlife with the Project and resultant wildlife response, habitat models used to provide quantitative support to 
the assessment, development of mitigation, suggested supplemental field surveys, and assessment 
conclusions. 

 
EC recommends that information is provided on how potential impacts on species listed under COSEWIC/SARA 
with the potential to be found in the project right-of-way, but not included as an indicator, will be considered in 
the EA. 
• An explanation of how federally listed wildlife species that were not selected explicitly as indicators were 

considered in the assessment is provided in Sections 7.2.10.1, 7.2.11 and 8.10 in Volume 5A (Filing IDs 
A3S1Q9 and A3S1R2), and described further in the response to GoC EC IR No. 1.023 (Filing ID A3X6F6). 

  

Page 66 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393012
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392795
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392984
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2480470


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

TABLE 2.11A-1 
 

SUMMARY OF CONSULTATION WITH ENVIRONMENT CANADA RELATED TO WILDLIFE 
INDICATORS (continued) 

Date and Method 
of Contact Details 

See above EC advises that Great Blue Heron, as a wetland bird, is not common along the right of way with the exception 
on the coast; thus, EC recommends the suggested indicator species be considered - as they may provide a 
more robust representation of waterbird and waterfowl distribution and density along the right of way. 
Additionally, EC highlights that Trumpeter Swan (wetland and water bird) is limited to both western Alberta and 
the north-eastern BC and may also be considered an indicator. 
• Trans Mountain acknowledged that great blue heron is uncommon and may not be an ideal representative 

indicator of effects on other species. Nonetheless, it was included as an indicator because of comments and 
concerns raised during consultation with communities and other regulatory agencies (e.g., municipal 
representatives). In order to ensure a robust assessment of waterbirds and waterfowl, the assessment of 
riparian and wetland birds indicator was modified to include additional context and habitat modelling that 
would represent more specific groups of wetland birds, based on habitat suitability. Trumpeter swan was 
considered for inclusion as an indicator. However, upon review of the potential for Project interaction with 
trumpeter swan, it was determined that the extent of Project interaction is very limited (refer to Section 
5.2.3.3, Technical Report 5C-10 in Volume 5C, Wildlife Technical Report (TERA Environmental Consultants 
December 2013; Filing ID A3S2Q3) the potential residual effects could be effectively mitigated, and the 
potential residual effects are encompassed by the effects assessment of the riparian and wetland birds 
indicator. Trumpeter swan was explicitly included in the assessment of riparian and wetland birds, and in the 
proposed mitigation. 

 
Following are EC’s recommendations for proposed terrestrial indicator species, denoted in bolded text.   
Table 2.11a-2 is EC’s table of recommendations. An additional column (“Notes on inclusion and rationale”) has 
been added to provide clarification of how the recommendation from EC was addressed in the assessment. 

 

TABLE 2.11A-2 
 

ENVIRONMENT CANADA’S RECOMMENDATIONS FOR TERRESTRIAL WILDLIFE 
INDICATORS 

Indicator 

ESA ERA 

Notes on Inclusion and Rationale 
Pipeline and 

Facilities 
construction 
and operation 

Accidental 
release from 
the pipeline 

American Badger x x 
Refer to Table 1.023-1 in response to GoC EC IR 
No. 1.023 (Filing ID A3X6F6), and to the response to 
GoC EC IR No. 1.028a (Filing ID A3X6F6). 

American Dipper x x Included in the riparian and wetland birds indicator. 
Arid Habitat Snakes x 

 
Included as an indicator. 

Bald eagle  x x Included as an indicator. 

Barrow’s goldeneye x x 

Included in the riparian and wetland birds indicator. 
An additional habitat model was included to provide 
additional supporting information specific to the 
cavity-nesting waterbirds component of this indicator 
community. 

Coastal riparian small mammals 
and bats x  

Included as indicators. 
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TABLE 2.11A-2 
 

ENVIRONMENT CANADA’S RECOMMENDATIONS FOR TERRESTRIAL WILDLIFE 
INDICATORS (continued) 

Indicator 

ESA ERA 

Notes on Inclusion and Rationale 
Pipeline and 

Facilities 
construction 
and operation 

Accidental 
release from 
the pipeline 

Common nighthawk x  Included as an indicator. 

Common Merganser x x 

Included in the riparian and wetland birds indicator. 
An additional habitat model was included to provide 
additional supporting information specific to the 
cavity-nesting waterbirds component of this indicator 
community. 

Early seral forest bird x 
 

Included as an indicator. 

Fisher x 
 

Included as a focal species within the forest furbearers 
indicator. 

Flammulated owl x 
 

Included as an indicator. 
Grassland/shrub-steppe birds x 

 
Included as an indicator. 

Great basin spadefoot  x 
 

Included as an indicator. 
Great blue heron  x x Included as an indicator. 
Grizzly bear x x Included as an indicator. 
Harlequin Duck x x Included in the riparian and wetland birds indicator. 
Lentic (pond-dwelling) amphibians x 

 
Included as an indicator. 

Lewis’ woodpecker x 
 

Included as an indicator. 
Lotic (stream dwelling) amphibians x 

 
Included as an indicator. 

Mature/old forest birds x 
 

Included as an indicator. 

Marten x 
 

Included as a focal species within the forest furbearers 
indicator. 

Moose x x Included as an indicator. 
Northern goshawk  x  Included as an indicator. 
Olive-sided flycatcher x  Included as an indicator. 

Oregon spotted frog x x 

At the time the Application was being prepared, the 
known locations of this species occurrence in BC 
suggested little potential for interaction with the 
Project. To address this species, field surveys were 
completed and used to inform mitigation, and the 
species was included in the pond-dwelling 
amphibians indicator. Refer to GoC EC F-IR No. 1.023 
(Filing ID A3Z4S9) and NEB F-IR No. 2.040 (Filing ID 
A4D3I1).  

Rusty blackbird x  Included as an indicator. 
Riparian and wetland birds x  Included as an indicator. 
Short eared owl x  Included as an indicator. 
Spotted owl x  Included as an indicator. 
Spotted sandpiper x x Included in the riparian and wetland birds indicator. 

Townsend's Mole x x Included in the coastal riparian small mammals 
indicator. 
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TABLE 2.11A-2 

ENVIRONMENT CANADA’S RECOMMENDATIONS FOR TERRESTRIAL WILDLIFE 
INDICATORS (continued) 

Indicator 

ESA ERA 

Notes on Inclusion and Rationale 
Pipeline and 

Facilities 
construction 
and operation 

Accidental 
release from 
the pipeline 

Western sandpiper x 

Potential for interaction with the terrestrial 
component of the Project is low, and the species is 
not suggested by Environment Canada as an 
appropriate indicator for the ESA. 

Western screech-owl x Included as an indicator. 
Williamson’s sapsucker x Included as an indicator. 

Wolverine x Included as a focal species within the forest furbearers 
indicator. 

Wood warblers x Included as an indicator. 
Woodland Caribou x x Included as an indicator. 

Note: The first three columns of this table (Indicator, ESA, ERA) are from Environment Canada’s email dated September 30, 
2013. The bold text denotes Environment Canada’s suggestions for additional species to consider including as indicators. The 
last column (Notes on Inclusion and Rationale) was added to Table 2.11a-2 for this IR response to clarify how Environment 
Canada’s comments were incorporated into the assessment. ESA = Environmental and Socio-economic Assessment; ERA = 
ecological risk assessment. 

b.1) Trans Mountain implemented an extensive and thorough consultation program for the 
Project. Feedback related to wildlife indicators and the approach to the effects 
assessment was presented through one-on-one meetings and during Environmental and 
Socio-economic Assessment (ESA) Workshops that provided the opportunity to discuss 
with regulatory agencies and local biologists/species experts. 

A summary of consultation specific to wildlife and wildlife habitat, including the names 
and affiliations, is provided in Table 2.2.1 of Technical Report 5C-10 in Volume 5C, 
Wildlife Technical Report (TERA Environmental Consultants December 2013, Filing 
ID A3S2Q3). Provincial regulators from Alberta Environment and Sustainable Resource 
Development (AESRD) and BC Ministry of Forest, Lands and Natural Resource 
Operations (BC MFLNRO) were consulted early in the Project-planning process to 
discuss and review wildlife indicator selection. The indicator approach was discussed, 
although the emphasis of the discussions was generally focused on identifying species 
with a Project-interaction and inclusion of a specific species that was important within 
their management region.  

b.2) Please refer to the response to BC Nature Nature Canada IR No. 2.11a, as well as to 
BC Nature Nature Canada IR No. 2.11b.2 - Attachment 1 Minutes of Meeting for 
meeting with Environment Canada on April 17, 2013.  

b.3) The meeting with Environment Canada on April 17, 2013 relevant to terrestrial wildlife 
indicators was captured in formal meeting minutes that were reviewed and approved by 
Environment Canada (refer to response to BC Nature Nature Cda IR No. 2.11a). 
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Meetings with provincial regulators were also recorded and in most cases, the “Records 
of Conversations” were shared.  

b.4) Refer to response to BC Nature Nature Cda IR No. 2.11a. Environment Canada 
provided input into the selection of wildlife indicators, and did not explicitly reject the use 
of indicator guilds or groupings.  

b.5) Refer to response to BC Nature Nature Cda IR No. 2.11b.2 that includes the Meeting 
Minutes (from April 17, 2013). Environment Canada participants at this meeting are 
listed below:  

• Harp Gill: Senior Environmental Assessment Officer, Canadian Wildlife Service 
(CWS), Environment Canada (on phone) 

• Jennifer Wilson: Special Projects Officer, CWS, Environment Canada 
• Andrew Robinson: Senior Environmental Assessment Officer, CWS, Environment 

Canada 
• Rene McKibbin: Environmental Assessment Officer, CWS, Environment Canada 
• Martin Gebauer:  Advisor to Environment Canada, Gebauer and Associates 
• Paul Gregoire: Senior Environmental Assessment Officer, CWS, Environment 

Canada (on phone) 

b.6) The indicator species approach was clearly introduced and presented at the meeting 
with Environment Canada on April 17, 2013. Environment Canada, during continued 
consultation related to wildlife indicators (refer to response to BC Nature Nature Cda IR 
No. 2.11a), did not explicitly state it did not support the use of indicator guilds or 
groupings. 
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2.12 Species at Risk 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 3 & 50 of 72 

ii) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF page 28 of 34 

iii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF page of 77 – 80 of 316 

iv) A3S4Y5; Application Volume 8A, 5.3.2.2 to F5.4.22, Marine Transportation  
PDF page 34 of 43 

v) Trans Mountain Response to Environment Canada IR No. 1  
PDF page 45 of 241 

Other References: 

Burger, A.E. 1995. Marine distribution, abundance and habitats of Marbled Murrelets in British 
Columbia. Chapter 29 In: Ralph, C.J. et al (technical eds). Ecology and conservation of 
the Marbled Murrelet. Gen Tech. Rep. PSW-GTR-152. US Dept. of Agriculture. 

COSEWIC. 2012. COSEWIC assessment and status report on the Marbled Murrelet 
Brachyramphus marmoratus in Canada. Committee on the Status of Endangered 
Wildlife in Canada. Ottawa. xii + 82 pp. (www.registrelep-sararegistry.gc.ca/ 
default_e.cfm). 

Crockford, S. 2003. The archaeological history of Short-tailed Albatross in British Columbia: a 
review and summary of STAL skeletal remains, as compared to other avian species, 
identified from historic and prehistoric midden deposits. Unpublished report submitted to 
CWS, Environment Canada, March 2003. 104 pp. 

Environment Canada. 2014. Recovery Strategy for the Marbled Murrelet (Brachyramphus 
marmoratus) in Canada [Proposed]. Species at Risk Act Recovery Strategy Series. 
Environment Canada, Ottawa. 

Preamble: 

In response to the intervenors’ IR No. 1.13c.1, the proponent states that Cassin’s Auklet is the 
indicator species used to represent Marbled Murrelets (a SARA-listed threatened species) in the 
effects assessments (Reference i). In response to the intervenors’ IR No. 1.01a, the proponent 
states that Cassin’s Auklet represents alcids that typically occur in deeper waters (Reference i). 
In the COSEWIC Status Report on Marbled Murrelets, Marbled Murrelets’ habitat is summarized 
as usually nearshore (< 1 km of land) or sheltered waters; the birds show an affinity for shallow 
seas generally less than 30 m deep (COSEWIC, 2012). 
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In the intervenors’ IR No. 1, the intervenors requested an assessment of the potential effects of 
an oil spill at Buoy J or elsewhere in the Marine RSA on rare species at risk such as Black-
footed Albatross, Pink-footed Shearwater and Short-tailed Albatross (Reference ii). The 
proponent’s original response was considered inadequate by the NEB; in its follow-up response, 
the proponent re-iterates that spill modelling was conducted at four locations and points out that 
the results of the modelling are summarized in Sections 5.4.4.7 -.8 of Volume 8A (Reference iii). 

The response continues: 

… if a hypothetical incident were to occur close to the boundary of the RSA (e.g., 
Buoy J), a substantial fraction of the spilled oil would likely extend beyond that boundary. 
Given that the probability of an oil spill occurring due to a vessel collision is extremely 
low at Buoy J (Volume 8C: TERMOL [sic] Risk Analysis, DNV December 2013; Filing 
ID A3S5F6), the ERA studies focused on the remaining hypothetical spill locations 
where the probability of an incident is somewhat greater (although still low). (Reference 
iii, emphasis added). 

This response indicates that the proponent has taken the position that the environmental 
impacts of an oil spill which occur beyond the boundary of the RSA are not relevant to an 
assessment of the potential impacts of the project on species at risk. 

The proponent’s follow-up response continues by noting that Short-tailed Albatross were 
assigned a Biological Sensitivity Factor of 2, in part because of their obligate pelagic nature 
(Reference iii). Short-tailed Albatross likely historically occurred in the Salish Sea (Crockford 
2003). The response does not relate this ranking (a relative ranking) to the intervenors’ original 
request for an assessment of the potential impacts of an oil spill on the species (Reference i). 
The proponent’s follow-up response continues with the assertion that rare species such as the 
Short-tailed Albatross are covered by the two habitat-focused approaches used in the ERA. One 
of these approaches assumes that the birds can be present anywhere, whereas the second 
focuses on the probability that oil will come into contact with bird colonies and Important Bird 
Areas. The response then lists the various sections of the Application in which the results of the 
proponent’s ERA are presented. The proponent’s follow-up response concludes that “[i]f a 
credible worst case oil spill were to occur at Buoy J or elsewhere in the Marine RSA, rare 
species at risk such as Short-tailed Albatross could potentially be exposed to oil, they would 
likely die as a result of this exposure, and the effect magnitude would be high” (Reference iii). 

In the intervenors’ IR No. 1, the intervenors also request an assessment of the potential effects 
on Marbled Murrelets of an oil spill at Race Rocks or elsewhere in the Marine RSA 
(Reference ii). As above, the proponent’s original response was considered inadequate by the 
NEB. Also, as above, the proponent’s follow-up response discusses Biological Sensitivity 
Factors without linking the ranking of Marbled Murrelets to the intervenors’ initial request for an 
assessment of the potential impacts of an oil spill on the species (Reference iii). 

The proponent’s response continues with the assertion that species at risk such as the Marbled 
Murrelet are covered by the two habitat-focused approaches used in the ERA and then lists the 
various sections of the Application in which the results of its ERA are presented. 
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Marbled Murrelets are a threatened species with known aggregations in areas of the RSA that 
modelling suggests will have a high probability of being impacted in the event of an oil spill (e.g., 
Burger 1995; Environment Canada 2014). As noted in IR 2.9 above, Environment Canada has 
pointed out that use of the first habitat-focused approach can underestimate risk to species that 
aggregate on the ocean. 

The proponent’s follow-up response concludes that “[i]f a credible worst case oil spill were to 
occur at Race Rocks or elsewhere in the Marine RSA, marbled murrelet could potentially be 
exposed to oil, they would likely die as a result of this exposure, in which case the effect 
magnitude would be high” (Reference iii). The proponent’s wording is virtually identical to that 
found in the “assessment” of the potential impacts of an oil spill on Short-tailed Albatross. It 
would appear that the proponent’s approach to the assessment of the impacts of an oil spill on 
species at risk could be summarized as follows some birds might be exposed, those exposed 
would probably die and such an eventuality would represent a significant effect. 

There is no discussion of the numbers of birds (in this case, Marbled Murrelets or Short-tailed 
Albatross) that may be impacted, the percentages of the regional population of each species 
that the numbers represent, the critical habitat for those species, the risk to that critical habitat 
from an oil spill at various locations along the marine transportation route, or the recovery times 
for regional populations. It is not clear how this can be considered an assessment of project 
impacts on species at risk. 

In its response to Environment Canada’s IR No. 1, the proponent stated that “[g]iven the many 
variables and uncertainties surrounding any particular incident, there is no credible way of 
defining spill-related effects on federally-listed species, and the marine spill assessment 
therefore considers potential effects generically rather than assessing effects on specific 
species” (Reference v). Data on population size, reproduction, annual survival recruitment and 
other population parameters required to model the impacts (including population recovery time) 
of removing a percentage of the Marbled Murrelet population are available (e.g. COSEWIC 
2012). Using the credible worst case spill scenarios and overlaying the habitat oiled with known 
Marbled Murrelet concentrations at sea, the proponent could provide a range of population 
impacts and recovery times that would give greater insight into the impact of an oil spill on the 
species than to state that the effects magnitude would be high. 

Request: 

a) Reconcile the proponent’s statement that Cassin’s Auklet represents alcids that typically 
occur in deeper waters with the proponent’s statement that Cassin’s Auklet represents 
Marbled Murrelets (Reference i), given that the latter species typically occurs in shallow 
waters (COSEWIC, 2012; Burger, 1995). Explain and justify your answer. 

b.1) Provide an assessment of the potential effects of an oil spill at Buoy J on rare species at 
risk such as the Short-tailed Albatross. Include assessment at the population level and 
recovery times given the very low population levels of such species. 
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b.2) Explain and justify why marine birds which use habitats outside of the Marine RSA 
boundaries, but which are likely to be contaminated with oil if a spill occurs within the 
RSA, were not considered in the ERA. 

c.1) Reconcile the proponent’s description of the Short-tailed Albatross as an obligate pelagic 
species with the historical evidence of habitat use by this species. Explain and justify 
your answer. 

c.2) Reconcile the proponent’s description of the Short-tailed Albatross as an obligate pelagic 
species with the assertion that the ERA approach (which assumes that birds may be 
present anywhere in the RSA) applies to this species. Explain and justify your answer. 

d) Explain and justify the relevance of the second habitat-focused approach in assessing 
the potential impacts of an oil spill on rare species at risk such as Black-footed 
Albatross, Pink-footed Shearwater and Short-tailed Albatross. 

e) Why are the BSF ratings for Short-tailed Albatross and Marbled Murrelet included in the 
proponent’s follow-up responses? What is the relevance of these ratings to the 
assessments if species are not considered in the ERA? Explain and justify your answer. 

f.1) Provide an assessment of the potential effects of an oil spill at Race Rocks on Marbled 
Murrelets. Include in the response an assessment at the population level and recovery 
times, taking into account the low regional population levels of this species. Explain and 
justify your answer. 

f.2) Explain and justify why the marine ERA did not include overlays of oil spill contours onto 
quantitative estimates of the abundance and distribution of Marbled Murrelets in the 
spring, summer, fall and winter. 

g) Explain and justify the relevance of the second habitat-focused approach in assessing 
the potential impacts of an oil spill on a non-colonial nester such as the Marbled 
Murrelet. If reference to IBAs are included in the response, specify which Canadian IBAs 
provide critical habitat for Marbled Murrelets and which support substantial numbers of 
Marbled Murrelets. 

h.1) The subtitle of introductory Section 5.4.4.5 of Volume 8 is “Four Representative Marine 
Spill Scenarios” (Reference iv). Four representative marine spill scenarios were 
selected; modelling was done for all four locations. Explain and justify of which locations 
along the marine transportation route that Buoy J is considered representative. 

h.2) If the probability of an oil spill at Buoy J is so extremely low, why are the modelling 
results of a spill at this site included in the application? Explain and justify your answer. 

h.3) Explain and justify why, if Buoy J is of sufficient importance as a potential oil spill site for 
modelling results to be included in the Application, the proponent has chosen not to 
present the ecological impacts of an oil spill at Buoy J in the Application. 
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Response: 

a) Note that the term ‘deeper’ as used in the response to BC Nature Nature Cda IR 
No. 1.01a (Filing ID A3Y2C5) was perhaps misleading, in that while Cassin’s Auklet 
tends to forage in somewhat deeper water, the intent was to indicate that this species is 
representative of alcids that dive to prey on crustaceans, squid, and small fish. Marbled 
Murrelet has a broadly similar diet and behaviour, aside from favouring shallower water, 
but Cassin’s Auklet was considered to be a conservative selection given that it tends to 
forage farther offshore than most other alcids, and would therefore on average be closer 
to the marine shipping lanes and more likely to be affected by any potential residual 
effects associated with the increase in Project-related vessel traffic. The potential 
residual effects of the Project on Marbled Murrelet are therefore considered to be 
represented through assessment of Cassin’s Auklet. The assessment of Cassin’s Auklet 
did not focus on relative abundance, but instead on the Project residual effects on this 
species, and by extension Marbled Murrelet and other alcids occurring in the Marine 
RSA. 

b.1) For reasons described in the combined response to BC Nature Nature Cda IR 
No. 2.30a.01 and 2.30a.02, Trans Mountain evaluated potential environmental effects of 
credible worst-case and smaller oil spill scenarios, including effect on bird species at 
risk, at representative risk informed locations, and Buoy J was not selected as one of 
these representative scenarios. Evaluation of potential environmental effects at less 
credible sites such as Buoy J would not have changed assessment conclusions or 
identified the need for additional preparedness and response planning measures, so 
further assessment of potential effects for specific resources or locations, including 
potential effects on rare species from an oil spill at Buoy J, is not contemplated. 

b.2) For reasons described in the combined response to BC Nature Nature Cda IR 
No. 2.30a.01 and 2.30a.02, Trans Mountain evaluated potential environmental effects of 
credible worst-case and smaller oil spill scenarios at representative risk informed 
locations. Selection of scenario locations considered both probability and consequence. 
Trans Mountain is confident that the evaluation of potential environmental effects at 
representative locations fulfills National Energy Board requirements and describes the 
range of environmental effects that could result from a large spill along the marine 
shipping route. Information provided by Trans Mountain demonstrates that potential 
effects on marine birds described in the ecological risk assessments for the 
representative locations could extend to marine birds that use habitats outside the 
Regional Study Area. 

c.1) Environment Canada (2008) in the “Recovery Strategy for the Short-tailed Albatross 
(Phoebastria albatrus) and Pinkfooted Shearwater (Puffinus creatopus) in Canada” 
state: “The Short-tailed Albatross (Phoebastria albatrus; Pallas 1769) is a large-bodied 
seabird with long narrow wings adapted for soaring just above the water’s surface. Of 
the North Pacific albatrosses, the Short-tailed Albatross is the largest. The large hooked 
bill, a distinguishing characteristic across age classes, is pink with a bluish tip.” 
Environment Canada (2008) further states: “The Short-tailed Albatross breeds on islands 
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near the coast of Japan, with more than 85 percent of the population nesting on one 
island, an active volcano. Historically, Short-tailed Albatrosses were estimated to 
number in the millions but due to feather hunting pressure, the population was reduced 
to less than an estimated 50 individuals in the 1930s. Hunting no longer occurs, and 
conservation actions on the nesting island have resulted in improved breeding success. 
Today, the population of Short-tailed Albatrosses is estimated at 2,130 individuals and 
the population is increasing at 6-8 percent per year. Prior to the species’ decline, these 
birds were once common visitors to the coast of British Columbia. Since 1996, 35 Short-
tailed Albatrosses have been observed in or within 100 km of Canada's Exclusive 
Economic Zone.” Environment Canada (2008) further states: “At-sea observations 
(Sanger 1972, Camp 1993, Sherburne 1993, Federal Register 2000, Piatt et al. 2006) 
and recent satellite tracking studies (Suryan et al. 2006, 2007) indicate that Short-tailed 
Albatrosses are associated with the outer continental shelf and upper slope waters; 
marine habitats that are characterised by upwelling and high biological productivity 
(USFWS 2005, Piatt et al. 2006). In Canada, pelagic bird surveys by Environment 
Canada and the International Pacific Halibut Commission indicate that Short-tailed 
Albatrosses are found over the outer continental shelf (<200 m) and upper slope waters 
(200-1000 m), although they also occur over deeper waters (>1000 m).  COSEWIC 
(2013) further asserts that Short-tailed Albatross are “rare non-breeding visitors 
(immatures or adults not actively breeding) primarily to continental shelf areas off British 
Columbia (1-10 birds, mostly juveniles, observed each year since 1995)”, and that “The 
population in 2012 is estimated to be 3,400-3,500 birds (with a high proportion of 
immatures and young adults) and is undergoing continued exponential growth of about 
7.5% per year. Annual sightings of non-breeders in Alaska, the U.S. west coast and 
British Columbia are rising at similar rates.”  The presence of Short-tailed Albatross 
bones in a midden from the Maple Bank site in Victoria (as referenced by 
Crockford 2003) may or may not be evidence for past utilization of habitat in the Salish 
Sea by this species, as implied by the intervenors. Trans Mountain believes, however, 
that such habitat use would not alter its description of this species as pelagic. In the 
event that global populations of Short-tailed Albatross continue to recover, as they 
presently appear to be doing, it would be a positive development to see them expand 
their range to include regular visits to Juan de Fuca Strait. Trans Mountain is not aware 
of anything preventing Short-tailed Albatross from entering Juan de Fuca Strait at the 
present time, or indeed to prevent them from visiting any part of the regional study area 
for marine transportation. The assessment approach used in the ecological risk 
assessment reports, which assumes that sea birds could occupy any suitable habitat, is 
fully consistent with this information. 

Reference: 

Environment Canada.  2008.  Recovery Strategy for the Short-tailed Albatross (Phoebastria 
albatrus) and Pinkfooted Shearwater (Puffinus creatopus) in Canada.  Species At Risk 
Public Registry.  Date Modified: 2011-11-28. Available at: http://www.registrelep-
sararegistry.gc.ca/default.asp?lang=En&n=884524B9-1&offset=&toc=hide 

c.2) Please refer to the response to BC Nature Nature Cda IR No. 2.12.c1. 

Page 76 of 248



 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

d) Rare bird species that do not nest in reported colonies, or within areas designated as 
IBAs, would not be addressed by an assessment that focused solely on these areas. 
However, the habitat-based approach described in the Ecological Risk Assessment of 
Marine Transportation Spills (Filing ID A3S4K7) considers all of the water surface, and 
all shoreline within the regional study area (RSA), and thus provides an assessment of 
all areas that could potentially be affected by a spill of crude oil. All birds using such 
habitat are therefore addressed in the assessment, including any rare species at risk 
such as Black-footed Albatross, Pink-footed Shearwater and Short-tailed Albatross. 

e) In BC Nature Nature Cda IR No. 1.13a.2 (Filing ID A3Y2C5), BC Nature asked “Please 
provide an assessment of the potential effects of an oil spill at Buoy J or elsewhere in 
the Marine RSA on rare species at risk such as Short-tailed Albatross”.  The response to 
that question provided the information requested, including which BSF rankings would 
apply to Short-tailed Albatross and Marbled Murrelet. Please also refer to the response 
to the response to BC Nature Nature Cda IR No. 2.12.d for the rationale as to why all 
marine birds are considered in the ERA. 

f.1) Please refer to the response to BC Nature Nature Cda IR No. 2.08.c.1 regarding the use 
of population and abundance data for assessment of individual marine bird species, and 
BC Nature Nature Cda IR No. 2.19c.1 regarding potential effects of oil spills to marbled 
murrelet.   

f.2) Please refer to the response to BC Nature Nature Cda IR No. 2.08.c.1 regarding the use 
of population and abundance data for assessment of individual marine bird species, and 
BC Nature Nature Cda IR No. 2.19c.1 regarding potential effects of oil spills to marbled 
murrelet.   

g) Please refer to the response to BC Nature Nature Cda IR No. 2.12.d which discussed 
the habitat focused approach as presented in the Ecological Risk Assessment of Marine 
Transportation Spills (Filing ID A3S4K7). 

 Please also refer to the response to follow-up motion to BC Nature Nature Cda IR 
No. 1.13c.2 (Filing ID A3Z1K3) which outlines potential effects on marbled murrelet from 
spills at representative locations along the marine shipping corridor. In addition, please 
see Trans Mountain’s response to BC Nature Nature Cda IR No. 2.19c.1 for a 
description of critical habitat and potential effects from oil spills to marbled murrelet. 

 Information related to marbled murrelet habitat within the marine Regional Study Area 
(RSA) is provided in Technical Report 8B-2, Marine Birds Marine Transportation 
Technical Report (Filing ID A3S4J6). Table 4.2 and Table 4.3 of the marine bird 
technical report provides a list of Canadian and American Important Bird Areas (IBAs) 
located within the RSA as well as references to IBA trigger species including marbled 
murrelet. 

h.1) For reasons described in the combined response to BC Nature Nature Cda IR 
No. 2.30a.01 and 2.30a.02, Trans Mountain evaluated potential environmental effects of 
credible worst-case and smaller oil spill scenarios at representative risk informed 
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locations. Buoy J was selected as one of the five representative locations for stochastic 
modelling to inform the discussion of fate and behavior of hydrocarbons spilled in an 
accident because the quantitative risk analysis indicated that this was one of the credible 
locations for an oil spill accident. 

h.2) Refer to the response to BC Nature & Nature Canada IR No. 2.12h.1. 

h.3) For reasons described in the combined response to BC Nature Nature Cda IR 
No. 2.30a.01 and 2.30a.02, Trans Mountain evaluated potential environmental effects of 
credible worst-case and smaller oil spill scenarios, including effects on marine birds, at 
representative risk informed locations. Three representative locations were selected for 
ecological risk assessments because stochastic modelling results indicated that they 
were most likely to affect areas of high biological diversity, high human use or concern, 
or known ecological sensitivity (i.e., comparatively higher potential consequences). On 
this basis, Buoy J was not selected as one of the three locations. Evaluation of potential 
environmental effects at Buoy J would not have changed assessment conclusions or 
identified the need for additional preparedness and response planning measures. 
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2.13 Regional Study Area Boundaries 

Reference: 

i) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF page 16 of 34 

ii) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF page 27 of 72 

iii) A3Y7L4; National Energy Board IR No. 2  
PDF pages 73 of 127 

iv) A3Z4T9; Trans Mountain response to NEB IR No. 2  
PDF pages 283 – 286 of 478 

Preamble: 

In IR No. 1, the intervenors ask why the boundaries of the Regional Study Area for the 
ecological risk assessment did not match the predicted extent of surface oiling for stochastic 
modelling at Buoy J, the Strait of Georgia and Puget Sound (Reference i). The proponent’s 
response directs the intervenors to its response to NEB IR 1.67 (Reference ii). In the NEB’s IR 
No. 2, the Board notes that in the proponent’s response “Trans Mountain did not provide a 
rationale for not matching the boundaries of the ecological risk assessment with the predicted 
extent of surface oiling for stochastic modeling completed at the following locations: Strait of 
Georgia, Arachne Reef, and Race Rocks. Depending on the scenario modelled, stochastic 
modeling predicted that there is a high or very high probability for surface oiling to extend 
beyond the boundaries of the Regional Study Area at these three locations” (Reference iii). 

In its response to NEB IR No. 2, the proponent acknowledges as inaccurate its own statement 
that “spatial boundaries for evaluating the environmental effects of spills originating from marine 
transportation accidents include the geographic domain where potential environmental effects of 
spilled crude oil are expected to be measurable” (Reference iv). 

The response continues: 

… the spatial boundaries of the Marine Regional Study Area (RSA) were established, in 
part, based on direction from the NEB, and in advance of the final selection of marine 
transportation spill scenarios. However, it was expected that the majority of potential 
environmental effects associated with accidents and malfunctions (specifically accidental 
oil spills) would occur within these established boundaries. The geographic domain for 
the ecological risk assessment studies…was in fact the Regional Study Area (RSA) 
Boundary…and not the geographic domain for the stochastic oil spill modeling, which 
occupied a larger area. (Reference iv) 

The response does not explain why the proponent did not adjust the boundaries for the 
assessments of oil spills once it became evident that the area potentially affected by a spill is 
significantly larger than that delineated by the Marine RSA boundaries. 
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The proponent’s response continues “[t]he ecological risk assessment has considered the 
potential environmental effects resulting from these hypothetical spills, and the potential effects 
occurring outside of the RSA boundary would be very small in comparison to the effects 
described within the RSA, and would not change the overall conclusions of the ecological risk 
assessment” (Reference iv). There is no explanation provided as to how the proponent knows 
that the potential effects outside the RSA boundary would be “very small” in the absence of an 
ecological risk assessment for these areas. If such assessments have, in fact, been done, then 
it is not clear why the results have not been included in the Application. 

The proponent’s response continues “[w]hile it is acknowledged that for some spill scenarios, 
surface oiling was predicted to extend beyond the RSA boundaries as noted, it should be 
understood that the probability of oil presence outside of the RSA is not an indicator of the 
quantity of oil that might be present outside of the RSA boundary” (Reference iv). The 
proponent then gives estimates of quantities of oil that might be present at various locations in 
various seasons including the following, “[t]aken as a whole, less than 5% of the spilled oil was 
floating on the water surface outside the RSA boundary at the end of the simulations in 96.9% 
of simulations at the Strait of Georgia release location” (Reference iv). Estimated amounts of oil 
outside the RSA are highest in winter and spring when bird numbers in the Strait are also high. 

The proponent’s response concludes “because potential environmental effects of oil spills are 
described in terms of the percentage of the available habitat affected within the RSA, as well as 
the absolute area affected, extension of the RSA boundaries to ensure that all predicted oiling 
occurred within such extended RSA limits would effectively “dilute” the apparent environmental 
effects” (Reference iv). 

This statement does not address the second habitat-focused approach used in the application 
which considers bird colonies and IBAs. 

Request: 

a) Explain and justify why the proponent did not adjust the boundaries of the Marine RSA 
for assessments of the potential impacts of oil spills when it became evident that the 
predicted extent of oil exposure extended beyond the boundaries originally chosen. 

b.1) Disclose all directions provided by the NEB in relation to the setting of boundaries for 
effects assessments. Explain and justify how the proponent interpreted these directions. 
Confirm whether the proponent understood that, on the basis of these directions, it had 
been instructed that boundaries must be identical for all types of assessments? 

b.2) In the proponent’s opinion, did the directions provided by the NEB in setting the 
boundaries for effects assessments allow the proponent to exclude from consideration 
any areas with high or very high probabilities of oiling? Explain and justify your answer, 
citing relevant portions of the NEB’s directions. 

b.3) Based upon the proponent’s interpretation of the NEB’s directions, did the proponent 
exclude from consideration any areas with high or very high probabilities of oiling? 
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b.4) Assuming that the proponent has misinterpreted the NEB’s directions and erroneously 
excluded from consideration any areas with high or very high probabilities of oiling, 
identify and elaborate how the boundaries would require alteration so as to include any 
such erroneously excluded areas. 

c.1) How did the proponent calculate the potential effects of oil spills outside the Marine RSA 
boundaries? 

c.2) Why were those calculations not included in the application? 

d) Explain and justify the proponent’s conclusion that, if 5% of the oil extends beyond the 
RSA boundary in the hypothetical oil spill scenarios, there would not be any impacts on 
marine birds in areas outside the RSA boundary (Reference iv). 

e) Given the proponent’s admission that probability of oil presence is not an indicator of the 
quantity of oil that might be present, and given the proponent’s reliance on quantity of oil 
as the metric of importance in discussions of toxicity of oil to marine birds (described in 
detail in intervenors’ IR 2.22), explain why the ERA does not present modelling results in 
terms of quantities of oil in the Application. 

Response: 

a) The approach adopted by Trans Mountain to evaluate potential environmental effects of 
credible worst-case and smaller oil spill scenarios is described in the combined response 
to BC Nature Nature Cda IR No. 2.30a.01 and 2.30a.02. Results of stochastic modelling 
demonstrated that when all simulations were considered together and probability of 
oiling is ignored, essentially any shoreline within the regional study area (RSA), and in 
some cases extending outside the RSA, could be affected (refer to maps presented in 
Technical Report 8C-12 S9A - Modelling the Fate and Behaviour of Marine Oil Spills for 
the Trans Mountain Expansion Project – Appendix E; Filing IDs A3S4Z4 through 
A3S5H5). Given that the objective was to evaluate credible (as opposed to all 
conceivable or worst-case) outcomes, Trans Mountain made the decision to not adjust 
the regional study area boundary and to focus the evaluation on areas that the 
quantitative risk analysis and fate and behavior analysis suggested were more credible 
locations for oiling to occur. The underlying rationale was that areas with higher oiling 
probability under all weather and current conditions, and the ecological resources found 
in those areas, would be more likely to exhibit adverse consequences, should a spill 
occur. Extending the study area to evaluate less credible risks and consequences would 
not have changed assessment conclusions or identified the need for additional 
preparedness and response planning measures. 

b.1) The National Energy Board (NEB) issued “Filing Requirements Related to the Potential 
Environmental and Socio-economic Effects of Increased Marine Shipping Activities, 
Trans Mountain Expansion Project” (Filing ID A3K9I2). These filing requirements 
specified that the Application must consider potential effects on the marine and coastal 
environment in Canada, and related socio-economic effects of the increase in marine 
shipping activities associated with the Project. Specific NEB guidance for marine 
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shipping activities provided in these Filing Requirements relative to spatial boundaries 
was: to consider effects on the marine and coastal environment in Canada; to consider 
shipping activities out to the 12 nautical mile territorial sea limit; and to consider effects 
of credible worst-case and smaller accidents and malfunctions at representative 
locations along the marine shipping routes that are risk-informed considering both 
probability and consequence. The NEB provided no specific guidance as to whether or 
not boundaries should be identical for different elements or evaluations. With this 
direction, Trans Mountain concluded that the regional study area used for the 
assessment of potential effects of the increase in marine shipping activities associated 
with the Project was also appropriate for the evaluation of risk-based spill scenarios. 

b.2) As described in the responses to BC Nature Nature Cda IR No. 2.13b.1 and BC Nature 
Nature Cda IR No. 2.30a.01 and 2.30a.02, the risk-based approach adopted by Trans 
Mountain was based on direction from the National Energy Board and previous 
environmental reviews. The objective of this approach was to evaluate the potential 
environmental effects of credible worst-case and smaller spills and it was intended to 
focus on those areas with high or very high probability of oiling. The additional analyses 
referenced in the preamble that estimate probability of oil presence outside the regional 
study area also confirm that the evaluation did focus on areas with high or very high 
probability of oiling. 

b.3) As described in the responses to BC Nature Nature Cda IR No. 2.13b.2 and BC Nature 
Nature Cda IR No. 2.30a.01 and 2.30a.02, the objective of the risk-based approach 
adopted by Trans Mountain was to focus on areas with high or very high probability of 
oiling. 

b.4) For reasons described in the responses to BC Nature Nature Cda IR No. 2.30a.01, 
2.30a.02 and 2.13b.2, Trans Mountain is confident that its assessment of accidents and 
malfunctions follows the National Energy Board’s guidance on this issue and meets the 
requirements of the Canadian Environmental Assessment Act, 2012, so no boundary 
adjustment is warranted. 

c.1) Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7) does not explicitly consider the potential effects of oil spills outside of 
the marine Regional Study Area boundaries, as this was a technical boundary for the 
assessment. Further rationale and a discussion of potential effects outside the Marine 
RSA is provided in Trans Mountain’s response to BC Nature Nature Cda IR No. 2.13d. 

c.2) Refer to responses to BC Nature Nature Cda IR No. 2.13c.1 for a discussion of 
ecological risk assessment conclusions, BC Nature Nature Cda IR No. 2.13d for a 
discussion of potential effects on marine birds outside the Marine RSA, and BC Nature 
Nature Cda IR Nos. 2.30a.01 and 2.30a.02 for a description of the risk-based approach 
used to evaluate accidents and malfunction including the rationale for focusing the 
evaluation on representative spill scenario locations within the Marine RSA. 

d) The Application does not conclude that there would not be impacts on marine birds 
outside the regional study area boundary. As described in the responses to BC Nature 

Page 82 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393426


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

Nature Cda IR No. 2.30a.01 and 2.30a.02, the evaluation of potential environmental 
effects of accidents and malfunctions focused on areas where the probability of oiling 
was highest, balancing accident probability and consequences. The ecological risk 
assessment completed as part of the risk-based spill evaluation concluded that birds, 
including sensitive species and species at risk, and important bird habitat could be 
affected by credible worst-case and smaller spills, and that recovery could take from 2 to 
5 years to 10 years or longer depending on the unique circumstances of an actual spill. 
Stochastic modeling completed for the Application demonstrated that these 
consequences could also occur outside the regional study area, although the probability 
of such consequences would be lower because areas outside the regional study area 
have lower probability of being oiled. 

e) In Technical Report 7-2, Ecological Risk Assessment of Westridge Marine Terminal 
Spills (Filing ID A3S4X1) and Technical Report 8B-7, Ecological Risk Assessment of 
Marine Transportation Spills (Filing ID A3S4K7), involving 2D stochastic modeling of oil 
fate and transport, a simple and conservative assumption is made that if a model grid 
square is estimated to contain any quantity of oil at any time in a simulation, that grid 
square is “oiled”. The probability contours for oil presence in the stochastic simulations 
represent the summation of oil presence or absence in each model grid square over a 
large number of simulations for each season. A secondary and also conservative 
assumption is then made that the presence of oil in a grid square (again, at any time 
during the course of an individual fate and transport simulation) carries with it an 
expectation of harm to marine birds, so estimates of quantities of oil present in each grid 
square were not required. The areas of marine habitat affected by oil are presented in 
terms of the area having ≥10% probability of oil presence; the area having ≥50% 
probability of oil presence, and the area having ≥90% probability of oil presence. 

 In the Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9), a more sophisticated 3D version of 
the oil spill fate and transport model was used. In that assessment, oil thickness on the 
surface of the water was calculated (based on the quantity of oil calculated to be present 
in each grid square during each time step of the model simulation, and the area of the 
grid square). Oil slick thickness was used as a benchmark for potential harm to marine 
birds as explained in Trans Mountain’s response to BC Nature Nature Cda IR 
No. 2.22b.1. 
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2.14 Marine Bird Data 

Reference: 

i) A3W7Q4; BC Nature and Nature Canada IR No. 1  
PDF page 26 of 34 

ii) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF page 48 of 72 

Other References: 

Mitchell Anderson, “Kinder Morgan's Grand Plan to Pipe Oil Sands Crude”, The Tyee (2 June 
2011), online: http://thetyee.ca/News/2011/06/02/KinderMorganGrandPlan/ 

Preamble: 

In IR 1.12c, the intervenors ask why, if Environment Canada advised that “field work to assess 
current marine bird biodiversity would be of value”, the proponent did not undertake any marine 
bird surveys to support its application (Reference i). In response, the proponent states that 
“[f]ield work to assess current marine bird biodiversity and habitat use is a substantial 
undertaking that could not be completed in the time frame available" (Reference ii). 

There is information available that indicates that the proponent had begun planning this project 
by at least 2010 (Anderson, 2011). 

Request: 

a) Explain and justify why marine bird surveys could not be conducted over the 2 – 3 years 
prior to the December 2013 filing of the Application. 

Response: 

a) Based on review during Project planning, it was determined that sufficient baseline data 
existed to assess potential effects of the Project and identify appropriate mitigation 
measures. Trans Mountain is committed to working with Environment Canada, common 
marine users and other partners in assisting them with gathering information on marine 
birds in Burrard Inlet and the marine transportation corridor. 
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2.15 Effects of Marine Transportation – Waves 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF page 4 & 34 of 72 

Preamble: 

In response to the intervenors’ request for additional details about why effects of vessel waves 
on birds were not included in the assessment, the proponent states that no effect of vessel 
wake on shorebirds is anticipated because the height of wake waves generated by Project-
related vessels is predicted to be within the range of natural wave conditions (Reference i). 

The intervenors consider the proponent’s explanation to be weak and incomplete. They require 
additional details because this explanation, which appears in the Application, involves a leap in 
logic from a prediction of vessel wakes within natural wave conditions to an ultimate conclusion 
that no effects should be anticipated once the Project is in operation. This explanation is 
premised on the assumption that natural conditions do not impact marine birds. No support for 
this claim is included. Furthermore, there is no mention of potential impacts of increased 
exposure to high waves. 

Request: 

a) Explain and justify the proponent’s conclusion that waves within the range of natural 
wave conditions do not affect marine birds (Reference i). Include any supporting 
information relating to the potential interference by wave associated with feeding in 
shorebirds and surface feeders. 

b) Reconsider the impacts of vessel wake on marine birds taking frequency of interference 
with feeding into consideration. Include any supporting evidence that indicates that 
marine birds such as shorebirds during migration are not food-stressed during their time 
in the region and have extra time during which they can make up feeding time lost to 
waves. Explain and justify your answer. 

Response: 

a) There is very little information regarding the interaction of shorebirds and waves or 
wakes in particular. The scarcity of such research suggests that this has not been seen 
as a substantial disturbance to these birds. The majority of shorebirds use flat sandy 
beaches as their preferred foraging habitat. Burger et al. (1977) investigated niche 
partitioning and effects of tide cycles by migrating shorebirds, and found that the 
foraging activity of many species peaks after low tide when water returns, wets the sand 
and brings prey close to the surface. Shorebirds are well adapted to this environment, 
including the waves that naturally occur. Furthermore, shorelines along the Project 
shipping route are mostly rocky, characterized by steeper slopes than sandy beaches 
and higher wave energy. Species using this habitat, e.g., oystercatchers, are therefore 
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already adapted to a high wave environment and would not be expected to be affected 
by occasional minor changes to wave patterns arising from vessel wake. 

References: 

Burger, J., M.A. Howe, D.C. Hahn and J. Chase. 1977. Effects of tide cycles on habitat selection 
and habitat partitioning by migrating shorebirds. Auk 94:743-758. 

b) As described in the assessment of potential disturbance of intertidal habitat due to 
vessel wake, extensive modeling of Project-generated wake in relation to intertidal 
habitats along the marine shipping route supported the conclusion of a negligible effect 
(Section 4.3.6.6.1 of Volume 8A, Filing ID A3S4Y3). By extension, any temporary 
disturbance of vessel wake to intertidal habitat used by marine birds was considered to 
not normally be detectable from existing conditions and, therefore, not a residual effect 
warranting further assessment (Section 4.3.8.4.1 of Volume 8A, Filing ID A3S4Y3). Also, 
as discussed in the response to BC Nature Nature Cda IR No. 2.15a, species 
frequenting coastal shorelines are those which are evolutionarily adapted to conditions in 
such habitat, which includes a normal range of wave heights, and within the Marine 
regional study area (RSA), this is particularly true of the few species adapted to using 
rocky shorelines which naturally experience higher wave energy. Trans Mountain stands 
behind the existing conclusions, and as such, does not believe that the potential effects 
of vessel wake on marine birds warrant reconsideration. 
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2.16 Effects of Marine Transportation – Lights 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 33, 34 & 46 of 72 

ii) A3S4Y3; Application Volume 8A, 4.2.12.2 to T5.2.2  
PDF pages 108 – 123 of 294 

Preamble: 

In response to the intervenors’ request in IR 1.08b for an explanation of the basis for the 
proponent’s conclusion that the increase in avian mortality due to increased lighting will be rare, 
the proponent provides information about some of the factors that influence the rate of bird 
strikes on structures and notes that documented mortality is higher during migration and 
inclement weather (Reference i). The response continues “[d]ue to the variety of factors that 
influence the risk of bird strikes, it is not currently possible to provide a quantitative evaluation of 
this effect. However, given the distribution and abundance of potentially sensitive birds in the 
area and the already present light levels in Westridge Marine Terminal area, the occurrence of 
strikes is expected to only be sporadic and not at any level that would create a concern at the 
population level” (Reference i). 

The intervenors’ IR 1.08b refers to impacts of increased lighting at the Westridge Terminal. The 
Application also concludes that there will be no impact from lighting during marine transportation 
(Reference ii) 

In response to the intervenors’ request for an explanation as to how the proponent will ensure 
that appropriate mitigation measures will be used during the marine transportation portion of the 
project, the proponent begins with a statement that “Trans Mountain does not own or operate 
the tankers calling Westridge Marine Terminal” (Reference i). The proponent follows this 
statement with a list of lighting-related guidance measures with which it expects vessels to 
comply (Reference i). The proponent expects these measures to “sufficiently mitigate the 
potential of night-lighting of vessels to cause marine bird injury or death” (Reference i). 

Request: 

a.1) What potentially sensitive birds in the Westridge Marine Terminal area were considered 
in the proponent’s evaluation in the PQERA? 

a.2) Explain and justify what distribution and abundance data were considered in the 
proponent’s evaluation in the PQERA. 

a.3) The proponent concludes that: “[g]iven the distribution and abundance of potentially 
sensitive birds in the area and the already present light levels in Westridge Marine 
Terminal area, the occurrence of strikes is expected to only be sporadic and not at any 
level that would create a concern at the population level” (Reference i). Explain and 
justify how the proponent’s used this distribution and abundance data to reach this 
conclusion. 
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a.4) The proponent concludes that: “[g]iven the distribution and abundance of potentially 
sensitive birds in the area and the already present light levels in Westridge Marine 
Terminal area, the occurrence of strikes is expected to only be sporadic and not at any 
level that would create a concern at the population level” (Reference i). What threshold 
of “distribution and abundance of potentially sensitive birds” would lead the proponent to 
conclude a concern at the population level would arise? 

b.1) Explain and justify how the proponent reached the conclusion that there would be no 
impacts from vessel lights during transit (Reference ii). 

b.2) Explain and justify the proponent’s conclusion that there will be no impacts from vessel 
lights when Project-associated vessels are at anchorage (Reference ii). 

c) Will the proponent include a low lighting protocol as a condition of contracting with 
tankers, tugs and any other vessels associated with the project? 

Response: 

a.1) Section 4.64 of Technical Report 7-2, Preliminary Quantitative Ecological Risk 
Assessment (PQERA) of Westridge Marine Terminal Spills (Filing ID A3S4X1) provides 
a summary description of the marine birds and bird habitat considered in the 
assessment.  

 Additional details related to marine birds in Burrard Inlet are provided in Technical 
Report 5C-14, Marine Bird Westridge Marine Terminal (Filing ID A3S2R8). 

a.2) Technical Report 8B-7, Ecological Risk Assessment of Westridge Marine Terminal Spills 
(PQERA; Filing ID A3S4X1) is an assessment of the potential effects of accidents and 
malfunctions leading to crude oil spills at the Westridge Marine Terminal.  It does not 
consider the potential effects of operations or infrastructure (i.e., lighting) that could 
result in mortality of migratory birds if they were to be attracted to and collide with such 
infrastructure as indicated in the Preamble to this question. 

a.3) Relatively few birds are particularly sensitive to increased lighting at night; those of 
greatest concern are procellariiformes (Le Corre et al. 2002, Black 2005, Montevecchi 
2006), and to a lesser degree alcids. As part of the assessment for the Project, existing 
data on distribution and abundance of birds within the Marine Regional Study Area 
(RSA) were reviewed from a variety of sources, including: 

• BC Breeding Bird Atlas (2008-2012); 
• BC Coastal Waterbird Surveys (1999-2012); 
• BC Marine Bird Atlas (2008-2009); 
• Project Feederwatch (1988-2009); 
• eBird (1962-1963;1966-1971;1976-2012); and 
• Great Backyard Bird Count (1998-2011). 

 Within Burrard Inlet, fewer than 5% of the over 100 species documented (Table 4.1 of 
Technical Report 5C-14 of Volume 5C, Marine Birds – Westridge Marine Terminal 
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Technical Report [Stantec Consulting Ltd. December 2013; Filing ID A3S2R8]) are 
known to be vulnerable to light attraction (red-necked and Wilson’s phalarope, common 
murre, pigeon guillemot, and marbled murrelet), and they have been recorded in small 
numbers (maximum 239 for pigeon guillemot). Even in areas of high bird abundance, 
bird strikes are rare events, related primarily to inclement weather coinciding with 
migration. Much of the shoreline of Burrard Inlet is already occupied by industrial or 
residential developments, such that there is an existing lightscape that will not be altered 
much by the expansion of the Westridge Marine Terminal. Therefore, the conclusion that 
strikes are expected to be sporadic and at a level not causing concerns at a population 
level is based on existing conditions in tandem with the limited occurrence of potentially 
vulnerable species in the vicinity of the Westridge Marine Terminal. 

 Similarly, within the Marine RSA, only 10% of the over 200 species documented 
(Table 4.4 of Technical Report 8B-2 in Volume 8B, Marine Birds – Marine Transportation 
Technical Report [Stantec Consulting Ltd. December 2013, Filing ID A3S4J6]) are 
known to be vulnerable to light attraction (fork-tailed storm-petrel, Leach’s storm-petrel, 
black-footed albatross, pink-footed shearwater, sooty shearwater, Buller’s shearwater, 
short-tailed shearwater, red phalarope, Arctic tern, common tern, parasitic jaeger, long-
tailed jaeger, South Polar skua, tufted puffin, black guillemot, pigeon guillemot, Cassin’s 
auklet, rhinoceros auklet, common murre, Kittlitz’s murrelet, and marbled murrelet). 
Several of these species have only been documented incidentally and most others have 
been recorded in relatively small numbers (<100 records across all sources), although 
there were over 1,000 observations for four species (pigeon guillemot, rhinoceros auklet, 
common murre, and marbled murrelet). These species occur predominantly in the Juan 
de Fuca Strait, and as noted above, bird strikes are rare and typically associated with 
large numbers of birds in poor visibility conditions. The conclusion of no population level 
effects is based on the infrequency of vessel strikes and low rate of mortalities, 
especially given the relatively limited distribution and abundance of species most likely to 
be susceptible to light attraction. 

References: 

Black, A. 2005. Light induced seabird mortality on vessels operating in the Southern Ocean: 
incidents and mitigation measures. Antarctic Science 17:67–68. 

Le Corre, M., A. Ollivier, S. Ribes and P. Louventin. 2002. Light-induced mortality of petrels: a 
4-year study from Reunion Island (Indian Ocean). Biological Conservation 105:93–102. 

Montevecchi, W.A. 2006. Influences of artificial light on marine birds. Chapter 5 in C. Rich and 
T. Longcore, eds. Ecological consequences of artificial night lighting. Washington, D.C. 
Island Press. 

a.4) No specific threshold was defined. However, the species potentially sensitive to light, 
most notably procellariiformes and to some degree alcids, are generally in low numbers 
in the Marine Regional Study Area (RSA) relative to their overall populations. A 
population level effect from light-related mortality would, for most species, require a 
sustained loss of thousands of individuals per year. Given the relatively small number of 
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individuals reported in the Marine RSA, existing sources of light, and the fact that light 
attraction does not necessarily result in mortality (also refer to response to BC Nature 
Nature Cda IR No. 2.16a.3), it is unlikely that a population level effect would arise. 

b.1) Trans Mountain acknowledged the potential for effects on marine birds related to vessel 
lights in Section 4.3.8.4.2 of Volume 8A (Filing ID A3S4Y3). However, as discussed in 
Section 4.3.8.6 of Volume 8A (Filing ID A3S4Y3), the residual effect was concluded to 
be of low magnitude. In other words, Trans Mountain recognizes that some marine birds 
may collide with vessels as a consequence of lighting, but maintains that these incidents 
are expected to be occasional in frequency and will not have a population level effect, as 
described in the response to BC Nature Nature Cda IR No. 2.16.a.3. 

b.2) Trans Mountain acknowledged the potential for effects on marine birds related to lighting 
at the Westridge Marine Terminal in Section 7.6.12.4 of Volume 5A (Filing ID A3S3Y8). 
However, as discussed in Section 7.6.12.6 of Volume 5A (Filing ID A3S3Y8), the 
residual effect was concluded to be of low magnitude. In other words, Trans Mountain 
recognizes that there may be some effects of lighting on marine birds at the Westridge 
Marine Terminal, but maintains that such residual effects are expected to be minor and 
occasional in frequency and will not have a population level effect, as described in the 
response to BC Nature Nature Cda IR No. 2.16a.3. 

c) Trans Mountain will explore options for reducing lighting on Project-related vessels, to 
the extent that it is feasible with respect to safety and industry regulations. 

Summary of New Commitments: 

• Trans Mountain will explore options for reducing lighting on Project-related vessels, to 
the extent that it is feasible with respect to safety and industry regulations. 
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2.17 Air Emissions 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature and Nature Canada IR No. 1  
PDF pages 34 & 35 of 72 

Preamble: 

In response to the request in the intervenors’ IR No. 1 for an assessment of the effects of 
Project- related air emissions on marine birds, the proponent notes that there are no published 
studies that have specifically looked at the effect of exhaust emissions from traversing ships on 
seabirds (Reference i). 

The proponent states that: 

Studies on the effects of atmospheric pollutants on birds have been indirect…the marine 
air emissions assessment did not contradict any management objectives of established 
regional marine conservation plans. Furthermore, proposed shipping lanes for the 
Project are well travelled routes … In addition to other existing marine traffic along the 
shipping lanes, there are other anthropogenic and natural sources of CAC and VOC 
emissions in the Marine Air Quality RSA…Given the extent of the area and the transitory 
nature of the vessels, no direct effect of air emissions on marine birds is anticipated as a 
result of the Project.” (Reference i) 

Request: 

a) The proponent’s response (Reference i) notes that indirect effects of air pollutants on 
aquatic birds have been studied, but concludes that no direct impacts of air emissions 
are expected. Provide information on indirect effects of air emissions and assess their 
relevance to marine birds at the Westridge Terminal, around vessels at anchorage and 
in marine transportation. 

b.1) Specify which established regional marine conservation plans are referred to in the 
response (Reference i). 

b.2) Specify which management objectives in each plan address impacts of air emissions on 
marine birds. 

b.3) Identify the marine bird studies that support those management objectives. Explain and 
justify your answer. 

c) Explain the relevance of existing air emissions in the Marine RSA to the question of 
whether air emissions from the project will impact marine birds. 

Response: 

a) As noted in the response to BC Nature Nature Cda IR No. 1.08 (Filing ID A3Y2C5), 
studies of the indirect effects of atmospheric pollutants on birds have focused mostly on 

Page 91 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2481989


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

freshwater systems and effects of atmospheric deposition on fish preyed upon by some 
birds. As such, they are of limited use in interpreting the effects of this Project. Of greater 
relevance is the finding that the Project’s contribution to cumulative effects on air 
emissions would be of low magnitude, and not significant (Section 4.4.2 of Volume 8A, 
Filing ID A3S4Y3). 

b.1) The regional marine conservation plans are listed in Section 4.3.1.5 of Volume 8A (Filing 
ID A3S4Y3); however, they do not specify management objectives relative to impacts of 
air emissions on marine birds. 

b.2) As stated in response to BC Nature Nature Cda IR No. 1.08d (Filing ID A3Y2C5), there 
are no published studies on the effects of exhaust emissions from traversing ships on 
marine birds. Similarly, the marine conservation plans listed in Section 4.3.1.5 of Volume 
8A (Filing ID A3S4Y3) do not address management objectives relative to impacts of air 
emissions on marine birds. 

b.3) Refer to response to BC Nature Nature Cda IR No. 2.17b.2. 

c) The original response was intended to convey the context of the Project within a region 
that is already exposed to considerable air emissions from both urban sources and 
existing marine traffic. The Project’s contribution to cumulative effects on air emissions 
was found to be of low magnitude, and not significant (Section 4.4.2 of Volume 8A, Filing 
ID A3S4Y3). 
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2.18 Marine Oil Spills – Recovery Times 

Reference: 

i) A3W7Q4; BC Nature/Nature Canada Information Request No. 1  
PDF pages 16 – 19 of 34 

ii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF pages 62 – 72 of 316 

iii) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page iii of 116 

Other References: 

Environment Canada. 2011. Government of Canada, Volume 7, Part 2 – Environment Canada 
Written Evidence https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/ 
90552/384192/620327/624911/718030/777411/E9-6-32_-_Government_of_Canada_-
_Volume_7_Part_2_Environment_Canada_Written_Evidence_-_A2K4U1.pdf?nodeid= 
777457&vernum=-2 PDF pages 78-81 of 125 

Preamble: 

In IR No. 1.07, the intervenors posed various questions in an attempt to understand the 
proponent’s claims about recovery times for marine birds following an oil spill (Reference i). The 
majority of responses by the proponent were considered inadequate by the NEB and, in 
response to the NEB rulings, the proponent provided follow-up responses (Reference ii). The 
intervenors have studied those follow-up responses and find many of the proponents’ follow-up 
responses to be incomplete or otherwise inadequate. 

Definition of Recovery 

In 1.07a.1, the intervenors ask whether the proponent’s definition of “recovery at the population 
level” referred to only the breeding portion of marine bird populations or included the non- 
breeding portion of those populations as well (Reference i). The proponent’s follow-up response 
is that the definition of recovery was not restricted to wildlife populations that breed within the 
RSA. This follow-up response does not answer the question asked (Reference ii). 

In its follow-up response to the intervenors IR 1.07, the proponent defines recovery as “a return 
of the environmental component or ecosystem to some desirable state following a disturbance” 
(Reference ii). The proponent adds that its recovery estimates do not consider the temporal and 
spatial range of natural variation of marine bird population (Reference ii). 

Seaducks, cormorants and alcids 

In IR Nos. 1.07b.1-b.3, the intervenors request reconciliation of evidence provided by the EVOS 
Trustee Council with the proponent’s recovery time estimates for seaducks, cormorants and 
alcids. The proponent begins each of its follow-up responses in an almost identical manner: 
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initially, the proponent presents information about the range of recovery time estimates found in 
the literature and mentions that some of the discrepancies between studies are due to study 
design and analytical methods, definitions of recovery, null hypotheses considered and species 
investigated. The proponent then states that the recovery of species and populations affected 
by EVOS “has been the subject of intense scientific investigation and debate for several 
decades. Reconciliation of this debate may not be achievable” (Reference ii). 

The intervenors recognise that recovery times provided in the EVOS scientific literature range 
broadly and that those estimates are the subject of ongoing debate. The intervenors are greatly 
concerned, however, that the proponent’s responses do not describe the conditions under which 
the recovery time estimates claimed by the proponent were calculated. 

The proponent’s follow-up responses continue by stating that “before discussing the specifics of 
recovery estimates”, it is important to consider the nature of the accident scenarios including the 
size of the spill and “other relevant considerations include: the magnitude of the effect to the 
ecological receptor (e.g., what fraction of the population was affected, and how severely?)” 
(Reference ii, emphasis added). The intervenors agree completely with these statements. 
However, the key point is that this section of the responses does not describe the conditions 
under which the recovery time estimates claimed by the proponent were calculated. 

The proponent’s follow-up responses then mention that EVOS occurred in March and that the 
scenarios evaluated in the application involve substantially smaller oil spills than EVOS. This 
paragraph of the proponent’s standard responses does not indicate how the March spill date of 
the EVOS might affect recovery times for marine birds. Nor does it state whether and how the 
smaller spill size factored into the recovery time estimates claimed by the proponent. 

The proponent’s follow-up responses (1.07b.1-b.3) then discuss evidence from EVOS for 
specific species or species groups (Reference ii). 

Seaducks 

The response to 1.07b.1 presents some survey results for Harlequin Duck including that the 
census results post-spill were likely within the natural variation of the species and that “Harwell 
and Gentile (2006) noted that by 1993 population numbers for harlequin duck equalled pre-spill 
population numbers.” The response presents some survey results for Barrow’s Goldeneye and 
points out that results were not available between 1996 and 2006. According to the EVOS 
Trustees Council (2010), “population trajectories for Barrow’s Goldeneye in oiled areas were not 
similar to those in oiled areas until 16 years post-spill” (Reference iii). 

The proponent’s follow-up response to 1.07b.1 concludes “[t]he recovery assessments 
published by the EVOSTC (2010) are highly precautionary, and based on the information 
provided above, it was concluded that these two species, as well as other duck species, likely 
achieved biological recovery in terms of population abundance and reproductive success in 
relation to oiled and unoiled habitats within 5 years after the event” (Reference ii). 

The intervenors do not understand how the proponent calculated the 2-5 year recovery time 
estimate, given that Harwell and Gentile (2006) concluded that the Harlequin Duck population 
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had recovered after 4 years and the EVOS Trustees Council concluded that Barrow’s 
Goldeneye had not recovered until 16 years post spill. 

Cormorants 

After the introductory paragraphs, the follow-up response to 1.07b.2 discusses the lack of good 
pre-spill baseline data for cormorants and mentions the conclusions of (a) Harwell and Gentile 
(2006) that the effects of the spill on cormorant populations were “transient” and (b) EVOS 
Trustee Council who concluded that recovery objectives had been met 15 years post-spill, 
based on 2004 population data. The response concludes by noting that assessment of effects 
and recovery was impeded by lack of good baseline data, “contributing to the differing scientific 
views on when recovery was achieved” (Reference ii). The response neither explains nor seek 
to explain why the proponent’s estimates for recovery for cormorants reject the conclusions of 
the EVOS Trustees Council in favour of the conclusions of Harwell and Gentile (2006). 

In its follow-up response to the intervenors’ IR 1.07a.3, the proponent states that it has placed 
reliance on but does not rely exclusively on the work of Harwell and Gentile (2006) and that 
“[c]onsiderable reliance is also placed upon the synthesis provided by the Exxon Valdez Oil Spill 
Trustee Council (EVOSTC 2010)” (Reference ii). 

Alcids 

After the introductory paragraphs, the follow-up response to IR 1.07c presents information from 
EVOS on four species of alcids: 

● Common Murre - one colony was “within normal bounds” by 1993 and the species was 
deemed recovered by 2002 (Reference ii); 

● Kittlitz’s Murrelet – contradictory evidence about status and trends is supplied along with the 
comment that the context of a long term declining population trend for this species “makes 
conclusions about recovery from the effects of the oil spill that are predicated upon a long-
term stable population trend unattainable … it is contradictions of this type that led [Harwell 
and Gentile] to conclusions about ‘no ecologically significant residual effects of the EVOS’ 
on other related species, such as the marbled murrelet.” The latter statement seems to 
suggest that an absence of data or contradictions in data are equivalent to an absence of 
effect (Reference ii); 

● The proponent notes that Marbled Murrelets were declining prior to EVOS and continue to 
decline. Differing conclusions (EVOS Trustee Council and Harwell and Gentile 2006) about 
the recovery of this species are presented (Reference ii); 

● Pigeon Guillemots were likely declining prior to EVOS and continue to decline. As is the 
case for the Marbled Murrelet, the EVOS Trustee Council and Harwell and Gentile offer 
differing conclusions as to whether Pigeon Guillemots have recovered from the spill. 
(Reference ii) 
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The follow-up response to 1.07c concludes by summarizing that Common Murres had 
recovered within 5 years, and that recovery of the remaining 3 alcids was difficult to determine 
against the backdrop of declining populations (Reference ii). 

The intervenors’ original IR (Reference i) asks for a reconciliation between the evidence of the 
EVOS Trustee Council and the claim by the proponent that alcid populations would recover. In 
the circumstances, the intervenors submit that the proponent did not provide a full and adequate 
response because its response only provides conclusive information supporting the recovery of 
one of four alcid species. 

Concerns of Environment Canada 

In written evidence submitted to the Northern Gateway Joint Review Panel, Environment 
Canada (2011) commented extensively on the excessive reliance of Northern Gateway on 
Harwell and Gentile (2006) to develop population recovery times for marine birds. Environment 
Canada noted “[o]ther studies which might signal longer-term effects than what is suggested by 
the Proponent include, but are not limited to those summarized below” followed by an annotated 
list of studies including: 

● Lance et al. (2001) which shows “evidence of slow recovery, lack of recovery, and divergent 
population trends in many taxa which utilize shoreline and nearshore habitats where oil is 
likely to persist. These potential lingering spill effects and natural variability appear to be 
acting in concert in delaying recovery of many PWS bird populations” (Environment Canada, 
2011); 

● Golet et al. (2002) which, in a study on Pigeon Guillemot, “suggests that the recovery of a 
top-level generalist predator may be constrained by both direct effects (continued exposure 
to residual oil) and indirect effects (reduced availability of a key prey species) following a 
large-scale perturbation. Furthermore, it demonstrates that recovery following oil spills may 
take considerably longer for certain species than the few years that have been proposed as 
typical for marine birds.”(Environment Canada, 2011, emphasis added); and 

● Iverson and Esler (2010) who “developed a model for recovery of Harlequin Ducks from the 
Exxon Valdez Oil Spill using survey and demographic data. The model estimates a timeline 
to recovery for Harlequin Ducks of 24 years under the most-likely combination of variables, 
with a range of 16 to 32 years for the best and worst-case scenarios.” (Environment 
Canada, 2011, emphasis added) 

Environment Canada concluded: 

Overall, there is significant debate in the literature regarding the effects of the Exxon 
Valdez Oil Spill on marine birds. The Proponent’s current discussion relies heavily on 
results in a 2006 paper by Harwell and Gentile, the conclusions of which have been 
contradicted in the literature (see Landis 2006, Peterson 2003, amongst others). It is 
important to understand that there is a broad spectrum of results from Exxon Valdez Oil 
Spill studies on marine birds; some provide evidence of longer-term impacts (including 
suggestions that impacts to some species are still ongoing) and some suggest that 
impacts only persisted in the short to mid term. (Environment Canada, 2011) 
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Request: 

a.1) In its follow-up response to the intervenors IR 1.07, the proponent defines recovery as “a 
return of the environmental component or ecosystem to some desirable state following a 
disturbance” (Reference ii). Explain and justify what is meant by the phrase “some 
desirable state” in the proponent’s definition of recovery. 

a.2) Explain and justify who would determine this “desirable state” in the event of a project- 
related oil spill. 

a.3) Explain and justify how the definition of recovery as return to “some desirable state” 
would apply with respect to a population that was in decline prior to an oil spill. 

a.4) Explain and justify how the definition of recovery as return to “some desirable state” was 
used in the proponent’s estimates of recovery times for marine bird populations in the 
Application. In the response, state precisely what desirable state was reached for each 
marine bird population used to support the proponent’s estimates and give the 
reference(s) for that claim. 

a.5) Explain and justify whether the concept of recovery at the population level, as used by 
the proponent, is restricted to the breeding portion of marine bird populations or includes 
the non-breeding portion as well. For example, in its estimate of recovery time for 
seaducks, is the proponent suggesting that the breeding population of each sea duck 
species will have recovered within the time frame indicated or that the entire population 
will have recovered within that time frame? 

b.1) Explain and justify under what assumptions of percentage of population affected by an 
oil spill the recovery time estimates for marine bird populations were calculated. 

b.2) The proponent states that two important considerations for recovery time estimates are 
(a) percentage of population affected, and (b) severity of the effect on the population 
(Reference ii). If percentage of population affected and severity of effect were not 
considered in the calculations, explain and justify how recovery time estimates were 
developed for marine birds in the oil spill scenarios presented in the ERA. In your 
answer, ensure that you refer specifically to the recovery time estimates for seaducks, 
cormorants and alcids. 

b.3) Explain and justify how the timing of EVOS, which occurred in March prior to the 
breeding season of many species of marine birds, affected the use of EVOS-related bird 
data in calculations of recovery times. In your answer, ensure that you refer to the 
recovery time estimates for seaducks, cormorants and alcids. 

c.1) Is it the proponent’s position that recovery time for a sea duck population that 
experiences 100% mortality following an oil spill will fall within the 2-5 year range 
claimed in the Application (Reference iii)? Explain and justify your position. 
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c.2) Is it the proponent’s position that recovery time for a sea duck population that 
experiences 50% mortality following an oil spill will fall within the 2-5 year range claimed 
in the Application (Reference iii)? Explain and justify your position. 

d.1) Explain the relevance of natural variation in Harlequin Duck numbers in the follow-up 
response to the intervenors’ IR 1.07b.1, if, as stated in the follow-up response to the 
intervenors’ IR 1.07 a.3, the proponent’s recovery estimates did not consider natural 
variation (Reference ii). 

d.2) Explain how, if one accepts Harwell and Gentile’s conclusion that Harlequin Ducks 
recovered in 4 years, this supports the proponent’s claim that seaducks are expected to 
recover in as few as 2 years. 

d.3) Does the proponent consider the lack of survey data between 1996 and 2006 for 
Barrow’s Goldeneye to be evidence for recovery? If not, explain how Barrow’s 
Goldeneye survey results factored into the calculation of a 2-5 year recovery time for 
seaducks. Explain and justify your answers. 

d.4) Explain how the results of Iverson and Esler (2010; cited in preamble) were incorporated 
into the calculation of a 2 – 5 year recovery time for seaducks. 

e.1) If the recovery estimates provided by the EVOS TC, which are substantially longer than 
those provided by the proponent, are considered highly precautionary, can we conclude 
that the proponent’s recovery time estimates are not precautionary? Explain and justify 
your answer. 

e.2) Given the significant debate in the scientific literature regarding the effects of the EVOS 
on marine birds and the acknowledgement by the proponent that reconciliation might not 
be achievable (Reference ii), why does the upper limit of the range in recovery time 
claimed by the proponent for seaducks following an oil spill not overlap with the longer 
estimates available in the EVOS literature? 

e.3) Given the significant debate in the scientific literature regarding the effects of the EVOS 
on marine birds and the acknowledgement by the proponent that reconciliation might not 
be achievable (Reference ii), why does the upper limit of the range in recovery time 
claimed by the proponent for cormorants following an oil spill not overlap with the longer 
estimates available in the EVOS literature? 

e.4) Explain and justify why the proponent has failed to heed the caution by Environment 
Canada against relying too heavily on the work of Harwell and Gentile (see preamble). 

f.1) Given the proponent’s conclusion that the assessment of effects and recovery of 
Cormorants post EVOS was impeded by a lack of adequate baseline data, “contributing 
to the differing scientific views on when recovery was achieved”, explain and justify why 
the proponent has chosen to rely on the conclusions of Harwell and Gentile (2006)—that 
the effects of the spill on cormorant populations were “transient”—rather than the 
conclusions of the EVOS Trustees Council—which concluded that recovery objectives 
had been met 15 years post-spill, based on 2004 census data. 
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f.2) Is it the proponent’s position that recovery time for a cormorant population that 
experiences 90% mortality following an oil spill will fall within the 2-5 year range claimed 
in the Application? Explain and justify your position. 

g.1) Explain and justify the relevance of the date by which the number of common Murres 
nesting at a colony had returned to “within normal bounds” if, as stated, the proponent’s 
recovery estimates did not consider natural variation (Reference ii). 

g.2) Does the proponent support Harwell and Gentile’s (2006) position that differing evidence 
on recovery in Kittlitz’s Murrelet, Marbled Murrelet or other marine bird species following 
an oil spill justifies a conclusion that there are no ecologically significant effects 
(Reference ii; also see preamble)? Explain and justify your answer. 

g.3) Does the proponent support the position that an absence of adequate data following an 
oil spill should be considered support for an absence of an impact of that spill on a 
population? Explain and justify your answer. 

g.4) How did the proponent incorporate evidence on the recovery of Kittlitz’s Murrelet, 
Marbled Murrelet and Pigeon Guillemot, all considered difficult to determine against the 
backdrop of declining populations, into its estimate of recovery times for alcids? Explain 
and justify your answer. 

g.5) Given the significant debate in the scientific literature regarding the effects of the EVOS 
on marine birds and the acknowledgement by the proponent that reconciliation might not 
be achievable (Reference ii), why does the proponent claim that alcids will recover? 

g.6) Explain and justify how the proponent calculated the lower limit of the estimated 
recovery time for alcids as ten years. In your answer, reference the evidence from the 
EVOS Trustee Council that Common Murres had recovered by 2002 (13 years post- 
spill). Reconcile your answer with the proponent’s follow-up response that recovery 
times for species in decline such as the other three alcid species studied following EVOS 
are difficult to determine and may be unattainable (Reference ii). 

g.7) Is it the proponent’s position that an alcid population that experiences 90% mortality 
following an oil spill will recover? Explain and justify your position. 

Response: 

a.1) There is no singular explanation as to what a “desirable state” may be as a recovery 
objective following a disturbance. In many cases (e.g., water quality), this could be a 
return to conditions that existed before the disturbance. However, in some cases, and in 
the context of the present information request which addresses marine bird populations, 
this might not be a reasonable expectation. Trans Mountain has elsewhere stated its 
position regarding the complex situation where a bird population might be declining over 
a decadal time scale for reasons that are completely unrelated to oil spills (refer to BC 
Nature Nature Cda IR No. 2.03a.1). Important considerations might include the overall 
population size and mobility of individual birds within a range; the magnitude of oil spill 
effects on local and/or regional populations; whether the effects of an oil spill, 
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acknowledged to have killed birds and to be an additional stressor on an already 
stressed population actually changed a pre-existing population trajectory; and the 
capacity for the population to make up the lost individuals and productivity.  

 In its Application, Trans Mountain has demonstrated that in consideration of the 
proposed methods and mitigation, an oil spill at sea is an unlikely event. Trans Mountain 
has further demonstrated that in consideration of the proposed methods and mitigation, 
the environmental effects of an accidental oil spill, while significant, are not likely to 
occur. Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation 
Spills (Filing ID A3S4K7) concludes that the environmental effects of a credible worst 
case oil spill would be substantial, affecting from 23% to 42% of the available habitat in 
the RSA for the gull and tern, duck and cormorant, and auk and diver guilds.   

 Set against this is the evidence from the actual events following the Exxon Valdez oil 
spill showing that for many marine bird populations recovery was rapid and 
uncomplicated. Several factors have acted to create debate regarding the slow recovery 
or lack of recovery of certain marine bird populations following the EVOS, particularly 
and in no particular order: lack of adequate baseline data; interpretation of cytochrome 
P450 data as evidence of a potential “effect” on a population rather than evidence of 
low-level exposure; establishment of recovery targets as a return to conditions that 
existed before the spill for populations that had pre-existing “declining” trajectories; and a 
precautionary stance adopted by the Exxon Valdez Oil Spill Trustee Council. Trans 
Mountain believes that notwithstanding these factors, it is reasonable to expect 
populations of many marine birds to recover within 2 to 5 years following a credible worst 
case oil spill, although populations of alcid birds could take longer to recover, on the 
order of 10 years or longer. Trans Mountain also emphasizes that in the unlikely event of 
a crude oil spill, Trans Mountain would work with government authorities and other 
stakeholders to establish appropriate and meaningful recovery targets for all affected 
environmental components, including marine bird populations.  

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.18a.1. 

a.3) Please refer to the response to BC Nature Nature Cda IR No. 2.18a.1. 

a.4) Please refer to the response to BC Nature Nature Cda IR No. 2.18a.1. 

a.5) Trans Mountain considers the term “population” to apply to all individuals of a particular 
species present within a spatially-defined area at one time. This may differ from a 
classical definition of the population in wildlife biology due to the constraints and 
requirements of the Application and environmental impact assessment process. The 
spatial boundaries in this definition would generally conform to those of the regional 
study area (RSA). On this basis, a population could enter and leave the area within a 
short period of time (as in the case of a migratory species or “wanderers” that would only 
occasionally be present in the RSA). At the other extreme, some species might spend 
their entire lifetimes within the RSA. The term is not restricted to the breeding or non-
breeding portions of the whole population. 
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b.1) Trans Mountain made no estimates of the percentage of a population that might be 
affected by an oil spill. 

b.2) Section 9 – Marine Oil Spill Recovery - of Technical Report 8B-7, Ecological Risk 
Assessment of Marine Transportation Spills (Filing ID A3S4K7) discusses recovery for 
the various environmental components, including marine birds. In addition, Section 10.4 
of Technical Report 8B-7 (Filing ID A3S4K7) states: “The recovery assessment was 
carried out with primary consideration being given to the recovery of ecological receptors 
following the EVOS of 1989. That oil spill, while a major disaster caused by the 
grounding of a large single-hulled oil tanker, shows that marine ecosystems do recover 
from the effects of oil spills. Most of the instances of delayed recovery are associated 
with the effects of lingering or sequestered oil affecting a small area of habitat, or relate 
to effects on specific groups of whales which experienced harm from which they may not 
fully recover, but which are compensated for by gains made by other groups in the 
region. The EVOS was also a defining learning experience in terms of oil spill response, 
and some of the oil spill response strategies that were employed at that time were found 
to be inappropriate. Current oil spill response planning and deployment incorporates 
those learned lessons, so that better outcomes can be expected than were observed at 
some sites following the EVOS. For the four ecological receptor groups considered in 
Technical Report 8B-7, including shoreline habitat, marine fish and supporting habitat, 
marine birds and supporting habitat, and marine mammals and supporting habitat, 
recovery predictions and time to recovery are based upon relevant real-world 
experience, and are accorded a high level of confidence.” 

 Trans Mountain notes that the EVOS occurred at what was probably the most sensitive 
time for breeding birds in Prince William Sound, and involved a volume of approximately 
40,000 m3 of Alaska North Slope crude oil. The environmental effects of that spill were 
exacerbated by the single-hull tanker design, and limited spill response capacity, as well 
as some poorly-informed decisions that were made during the spill response and 
cleanup activities. In large measure as a result of that spill, the standard tanker design 
today is double-hulled, which substantially reduces the potential for a catastrophic oil 
spill. Numerous other safety measures have also been introduced in areas such as 
navigation and operations, to further reduce the risk of large oil spills in future. In 
addition, oil spill response capability is better organized and better prepared than it was 
in Alaska prior to the 1990s. All of these factors taken together make the EVOS 
experience one that is likely to exceed, by a substantial margin, the magnitude of 
environmental effects that can credibly be expected to occur in the unlikely event of an 
accident leading to an oil spill during marine transportation in the Strait of Georgia or 
Juan de Fuca Strait. Therefore, Trans Mountain believes that it is reasonable to infer 
likely recovery times for marine birds such as sea ducks, cormorants and alcids from the 
EVOS experience, and that if such inference has a conservative bias, then estimates of 
the percentage of the population affected and severity of the effect on the population 
from hypothetical scenarios are not required. 

b.3) Piatt and Ford (1996) report that of the 41,263 dead birds collected on beaches after the 
Exxon Valdez oil spill in March, 1989, some 30,000 were killed by oil pollution. This 
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number is then extrapolated based upon drift-recovery data for bird corpses leading to 
the conclusion that “all evidence suggests that about 250,000 seabirds were killed by 
Exxon Valdez oil.” Piatt and Ford (1996) also relate that “this was the highest recovery of 
carcasses ever documented after an acute oil pollution event”, and that “most seabird 
mortality from the Exxon Valdez oil spill occurred during the 2 months after the spill on 
24 March, although dead and dying birds were recovered from beaches for more than 
5 months afterward”. Trans Mountain does not suggest that more birds might not have 
died had the EVOS occurred at a different time of year. However, the spill overlapped 
the breeding bird season and would have affected birds on the water, as well as the 
reproductive success for nesting pairs where one (or both) parents died as a result of oil 
exposure, or where developing embryos were killed as a result of egg oiling. The EVOS 
therefore provides a benchmark for oil spill effects on marine birds, including sea ducks, 
cormorants, and alcids. 

Reference: 

Piatt, John F. and R. Glenn Ford.  1996.  How Many Seabirds Were Killed by the Exxon Valdez 
Oil Spill?  American Fisheries Society Symposium.  American Fisheries Society. 18:712-
719, 1996. 

c.1) This is a hypothetical question, as 100% mortality of a sea duck population within the 
RSA following a credible worst case oil spill is a highly unlikely outcome. Technical 
Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills (Filing ID 
A3S4K7) concludes that the environmental effects of a credible worst case oil spill would 
be substantial, affecting from 23% to 42% of the available habitat in the RSA for the gull 
and tern, duck and cormorant, and auk and diver guilds. However, 100% mortality of 
birds within these areas, although conservatively assumed for the purposes of the risk 
assessment, is an unlikely outcome, and even that would not result in 50% to 100% 
mortality of the entire population.  

c.2) Please refer to the response to BC Nature Nature Cda IR No. 2.18c.1. 

d.1) In response to the intervenors’ IR 1.07a.3, Trans Mountain stated: “Recovery estimates 
are based largely upon the experience following the EVOS, and not upon the temporal 
and spatial range of natural variation for marine birds of the Marine RSA.” 

 In response to BC Nature Nature Cda IR No. 1.07.b.1, Trans Mountain stated: 
“Section 9.3 of the Ecological Risk Assessment of Marine Transportation Spills technical 
report (Technical Report 8B-7 [Stantec Consulting Ltd. 2013]; Filing ID A3S4K7) 
provides much of the information requested by the Intervenor. In this section it is noted 
that about 1,000 individuals or 7% of the wintering population of harlequin duck was 
killed by oil exposure at the time of the EVOS. While not disputing that these birds died 
as a result of the spill, a 7% change in abundance is likely well within the range of 
uncertainty for census data, as well as for natural variation in population size.” The latter 
statement is not leading to an estimate of recovery time, although it is pointing out that 
the biological effect would have been difficult to detect based on population size alone. 
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d.2) Trans Mountain has stated that is it is reasonable to expect populations of many marine 
birds to recover within 2 to 5 years following a credible worst case oil spill, although 
populations of alcid birds could take longer to recover, on the order of 10 years or 
longer. Wiens et al. (2013) list at least 17 species of waterfowl (ducks, mergansers and 
loons) that were studied following the Exxon Valdez oil spill. Of these, 13 species were 
reported on by at least one study as showing no effects of the spill; 15 had at least one 
report of a negative effect, and one had a report of a positive effect following the spill (for 
most species, there were multiple studies, so the totals do not add up to 17). For those 
that showed negative effects, those effects did not necessarily persist for very long.  
Wiens et al. (2013) write that “Two before-after-control-impact … studies found that most 
bird species did not suffer significant effects. Klosiewski and Laing (1994) compared 
nearshore surveys in [Prince William Sound] PWS from March, July, and August, 1989-
91 with prespill surveys conducted in 1972-73 … of 28 species or species-groups … 
evaluated, nine (32%) declined significantly more in oiled than in unoiled areas ...  
Murphy et al. (1997) compared midsummer 1989-91 surveys from 10 bays in PWS with 
the prespill surveys of Irons et al. (1988); of the 11 taxa evaluated, three (27%) showed 
negative effects.” These findings indicate that for many species of waterfowl, effects 
lasted no longer than two years.  The observation that Harlequin Duck recovered in 4 
years is not inconsistent with ecological risk assessment conclusions.  

Reference: 

Wiens, J.A., R.H. Day and S. M. Murphy.  2013.  Oil and marine birds in a variable environment.  
Chapter Fourteen in: Oil in the Environment: Legacies and Lessons of the Exxon Valdez 
Oil Spill.  J.A. Wiens (Ed.).  Cambridge University Press, Cambridge, UK.  458 pp. 

d.3) Barrow’s Goldeneye is a species for which little information is available.  The Exxon 
Valdez Oil Spill Trustee Council added Barrow’s Goldeneye to their monitoring list in 
2010 due to concern that cytochrome P450 enzyme activity was indicating their 
continued exposure to lingering oil, but identified this species as “recovered” in 2014 due 
to lack of such evidence. 

References: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2010.  Exxon Valdez Oil Spill Restoration 
Plan 2010 Update Injured Resources and Services. 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

d.4) The results of Iverson and Esler (2010) were not incorporated into the estimate of a 2- to 
5-year recovery period for sea ducks. Wiens et al. (2013) comment on the study by 
Iverson and Esler (2010), noting that those authors suggested that the lower survival of 
adult females in previously oiled areas, the modeled long recovery times, and the 
induction of cytochrome P450 were all associated with continued exposure to persistent 
Exxon Valdez oil. The probability of such exposure has been shown to be vanishingly 
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small, and therefore, the conclusion (based upon the modeling study) that harlequin 
duck remain at risk remains speculative (Wiens et al. 2013). 

References: 

Iverson, S.A. and D. Esler. 2010. Harlequin Duck population injury and recovery dynamics 
following the 1989 Exxon Valdez oil spill.  Ecological Applications 20: 1993–2006. 

Wiens, J.A. R.H. Day and S. M. Murphy.  2013.  Oil and marine birds in a variable environment.  
Chapter Fourteen in: Oil in the Environment: Legacies and Lessons of the Exxon Valdez 
Oil Spill.  J.A. Wiens (Ed.).  Cambridge University Press, Cambridge, UK.  458 pp. 

e.1) Information used by the Exxon Valdez Oil Spill Trustee Council (EVOSTC 2014) to 
assess the recovery status of a particular resource or service includes: 

• initial magnitude of oil impacts to a population in the spill area 
• comparisons of population demographic in oiled and reference areas 
• survey data of community members in oiled and reference areas 
• continued exposure to residual oil in the Spill area as measured by the biomarker 

cytochrome P450 or tissue concentrations of petroleum hydrocarbons 
• exposure potential as evaluated by the distribution of lingering oil; overlap in spatial 

distribution of lingering oil and a resource; and identification of an exposure pathway 
• persistence of sub-lethal or chronic injuries 
• intrinsic ability of the population to recover 
• other natural or human-caused stressors. 

 EVOSTC (2014) list 32 individual environmental components for which the status has 
been monitored. One (Barrow’s Goldeneye) was not added to the list until 2010, but was 
then declared “recovered” in 2014. Other environmental components having a variable 
history with EVOSTC include subtidal communities, cutthroat trout, Pacific herring, 
marbled murrelet, pigeon guillemot, and black oystercatcher. For the avian species, the 
issues of concern are usually related to one or both of: concern about exposure to 
lingering oil (usually in relation to observations of cytochrome P450 activity, which may 
be an indicator of exposure to hydrocarbons, but is not necessarily an indicator of effects 
at the population level); and populations that have been declining regionally since before 
the spill occurred (for which a return to the population size prior to 1989 is highly unlikely 
with or without the oil spill). 

 The recovery times as stated in Technical Report 8B-7, Ecological Risk Assessment of 
Marine Transportation Spills (Filing ID A3S4K7) are therefore considered to be realistic 
with respect to recovery from the effects of a crude oil spill. 

Reference:  

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

e.2) Please refer to the response to BC Nature Nature Cda IR No. 2.18e.1. 
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e.3) Please refer to the response to BC Nature Nature Cda IR No. 2.18e.1. 

e.4) Environment Canada (2011) stated the following regarding reliance on the work of 
Harwell and Gentile in evidence submitted as part of the Enbridge Northern Gateway 
project: 

 “234 Overall, there is significant debate in the literature regarding the effects of the 
Exxon Valdez Oil Spill on marine birds. The Proponent’s current discussion relies 
heavily on results in a 2006 paper by Harwell and Gentile, the conclusions of which 
have been contradicted in the literature (see Landis 2006, Peterson 2003, amongst 
others). It is important to understand that there is a broad spectrum of results from 
Exxon Valdez Oil Spill studies on marine birds; some provide evidence of longer-
term impacts (including suggestions that impacts to some species are still ongoing) 
and some suggest that impacts only persisted in the short to mid term.”  

 The ecological risk assessments developed to evaluate potential effects of hypothetical 
credible worst case and smaller spills along the marine shipping corridor have 
deliberately presented both sides of the discussion when considering the effects of the 
Exxon Valdez oil spill. Studies by researchers sponsored by Exxon (which would include 
the study by Harwell and Gentile) are routinely juxtaposed with studies by “government” 
scientists, or others working through the Exxon Valdez Oil Spill Trustee Council, before 
conclusions are drawn. 

f.1) Harwell and Gentile (2006) present a reasoned and comprehensive account with respect 
to cormorants, and their arguments are compelling. On the other hand the Exxon Valdez 
Oil Spill Trustee Council (EVOSTC 2014) presents a confusing account. They state 
“population estimates for cormorants in summer 2004 ranged from 9,000–11,000 birds, 
which falls within the range of 10,000–30,000 estimated in 1972. Therefore, although 
population estimates of cormorants are highly variable throughout their range, the 
recovery objectives have been met and cormorants are considered to be recovered.” 
Based on this it would appear that the population having reached this threshold in 2004, 
it was declared recovered.  Yet EVOSTC (2014) earlier states: “In 1996, the U.S. Fish 
and Wildlife Service Alaska Seabird Colony Catalog, however, listed counts of 7,161 
pelagic cormorants, 8,967 red-faced cormorants, and 1,558 double-crested cormorants 
in the oil Spill area. These are direct counts at colonies, not overall population estimates 
…”. This represents over 17,000 cormorants as a conservative estimate, yet the 
population was not declared recovered in 1996. 

References: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

Harwell, M.A. and J.H. Gentile.  2006.  Ecological Significance of Residual Exposures and 
Effects from the Exxon Valdez Oil Spill.  Integrated Environmental Management and 
Assessment 2: 204-246. 
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f.2) Please refer to the response to BC Nature Nature Cda IR No. 2.18c.1. 

g.1) In the follow-up response to BC Nature Nature Cda F-IR No. 1.07b.3 (Filing ID 
A4D3G2), Trans Mountain was simply relating the information as presented by the 
Exxon Valdez Oil Spill Trustee Council (2014). 

Reference: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

g.2) Harwell and Gentile (2006) state the following regarding Kittlitz’s Murrelet: 

 “Some species (e.g., Kittlitz’s murrelets and rockfish) were included on the Trustees’ list, 
even though there is very little information about the prespill populations, the extent of 
direct injury from EVOS is unknown, and recovery objectives have yet to be established. 
Since our purpose of selecting VECs is to describe the ecosystem sufficiently to assess 
recovery, selected endpoints must have sufficient information about pre-spill conditions 
confidently to understand recovery, or else recovery status can never be determined. In 
effect, whereas the Trustees (2002) describe the recovery of some attributes as 
‘‘unknown,’’ the proper characterization is ‘‘unknowable,’’ as without any reasonable 
baseline, recovery cannot be determined; consequently, some of the attributes selected 
by Trustees (2002) and NWF (2003) are not appropriate as VECs.” 

 The assessment of Harwell and Gentile (2006) therefore did not evaluate Kittlitz’s 
Murrelet, as they stated: “This species was excluded for the following reasons: 

a. The lack of virtually any prespill data; 

b. Its habitat is exclusively in glaciated fjords that had very little exposure to EVOS; 

c. It presently is at great risk to population reductions driven by climate change and 
the associated rapid loss of PWS glaciers that has been under way for several 
decades (see Kuletz et al. 2003); and 

d. Several other bird species VECs have sufficient data for use as indicators of 
effects and recovery.” 

 The Exxon Valdez Oil Spill Trustee Council (EVOSTC 2014) list Kittlitz’s Murrelet as 
having “unknown” status in every status report between 1996 and 2010. In 2014 this 
assessment was modified to “recovering”. However, in their written support for this 
assessment, EVOSTC (2014) continue to state as the Recovery Objective: “Kittlitz’s 
Murrelets will have recovered when their population has recovered to a level had the 
Spill not occurred. Stable or increasing productivity within normal bounds will be an 
indication that recovery is underway.” They further state (as they did in their 2010 
assessment) that “Kittlitz’s murrelets declined 99 percent from 1972 to 2004 and 
88 percent from 1989–2004. While this decline likely started prior to the Spill, the rate of 
decline was 18 percent per year from 1972, but beginning in 1989 that rate increased to 
31 percent.” Yet, two paragraphs later, EVOSTC (2014) acknowledge that surveys of the 
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abundance of Kittlitz’s Murrelet provide conflicting evidence, and that “A reexamination 
of data from 1989-2011 by U.S. Fish and Wildlife Service researchers has suggested 
that estimates of previous population trends of Kittlitz’s Murrelet in PWS were driven by 
two early surveys that suffered from low identification rates and suspected higher-than-
usual species misidentification. When the questionable data were censored, and two 
years (2001 and 2009) of intensive Kittlitz’s Murrelet surveys are added, the population 
of Kittlitz’s Murrelets in PWS shows no sign of a significant decrease since 1989.” 
Regarding the cause of population decline for Kittlitz’s Murrelet, which appears to have 
exceeded 99% since 1972, EVOSTC (2014) state: “What little evidence is available 
reveals possible predator limitation, within their feeding areas, and impacts due to a 
shifting climate. While it is likely that basic biological studies would be useful to 
understand what may be limiting recovery, it is unlikely, due to these confounding effects 
that further study will clarify whether there are still residual effects of the Spill [emphasis 
added].”  conclusion of the assessment reads (EVOSTC 2014): “With the conflicting 
research and apparent lack of a stable population trend, Kittlitz’s murrelets are 
considered to be recovering from the Spill.” This conclusion contradicts the stated 
recovery objective (i.e., that “stable or increasing productivity within normal bounds will 
be an indication that recovery is underway”). 

 The EVOSTC (2014) position therefore lacks consistency, although it confirms the 
conclusion of Harwell and Gentile (2006) that the recovery status of some species, 
including Kittlitz’s Murrelet, is “unknowable”. This is not the same as concluding that 
there were or are no effects. 

References: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

Harwell, M.A. and J.H. Gentile.  2006.  Ecological Significance of Residual Exposures and 
Effects from the Exxon Valdez Oil Spill.  Integrated Environmental Management and 
Assessment 2: 204-246. 

g.3) As described in the response to BC Nature Nature Cda IR No. 2.18g.2, lack of data is 
not considered as evidence of no effects. 

g.4) Trans Mountain has stated in Technical Report 8B-7, Ecological Risk Assessment of 
Marine Transportation Spills (Filing ID A3S4K7) that populations of alcid birds, which are 
considered to be most sensitive to spilled oil, could take longer to recover, on the order 
of 10 years or longer. This is consistent with the evidence that populations of some alcid 
birds recovered quickly following the Exxon Valdez Oil Spill. 

 For example, the Exxon Valdez Oil Spill Trustee Council (2014) note that common 
murres comprised 74% of the recovered bird carcasses that were deemed to have been 
killed by the spill, and that “the Spill area populations may have declined by about 
40 percent following the Spill. In addition to direct losses of murres, there is evidence 
that the timing of reproduction was disrupted and productivity decreased. Interpretation 
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of the effects of the Spill, however, is complicated by incomplete pre-Spill data and by 
indications that populations at some colonies were in decline before the oil Spill.”  The 
recovery objective for common murre was that “Common murres will have recovered 
when populations at index colonies have returned to pre-Spill levels and when 
reproductive success (productivity) is sustained within normal bounds. Increasing 
population trends at index colonies will be an indication that recovery is underway.” 

 Subsequently, EVOSTC (2014) report that “Post-Spill monitoring at the breeding 
colonies in the Barren Islands indicated that productive success was within normal 
bounds by 1993, and it has stayed within these bounds each breeding season since 
then. During the period 1993–1997, the murres nested progressively earlier by two to 
five days each year, suggesting that the age and experience of nesting birds were 
increasing, as might be expected after a mass mortality event. By 1997, the numbers of 
murres at the Barren Island had increased, probably because three- and four-year old 
non-breeding sub-adult birds that were hatched there in 1993 and 1994 were returning 
to their natural nesting colony. Although counts were low in 1996, the counts in 1997 at 
this index site brought the colony size to pre-Spill levels.”  Therefore, despite being 
profoundly affected by the Exxon Valdez oil spill, and against a backdrop of a declining 
population trend, the evidence relied upon by the EVOSTC shows that common murre 
had recovered by 1997 (eight years after the spill), although they were not “declared” as 
being recovered until 2002. 

 Trans Mountain acknowledges that the data for Kittlitz’s Murrelet (see the response to 
BC Nature Nature Cda IR No. 2.18g.2), Marbled Murrelet and Pigeon Guillemot (see the 
response to BC Nature Nature Cda IR No. 2.18e.1) are uncertain or “unknowable”, but 
this is not inconsistent with the stated recovery time of 10 years or longer. 

Reference: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

g.5) Notwithstanding Trans Mountain’s views as stated in the responses to BC Nature Nature 
Cda IR No. 2.18g.2 and BC Nature Nature Cda IR No. 2.18g.4, the Exxon Valdez Oil 
Spill Trustee Council (EVOSTC 2014) has declared common murre to have “recovered” 
as of 2002; and upgraded both Kittlitz’s Murrelet and Marbled Murrelet from “unknown” 
to “recovering” in 2014.  Coming from an organization that has a precautionary bias, this 
is an acknowledgement that recovery occurs. Of the alcid birds reported on by the 
EVOSTC (2014), only Pigeon Guillemot remains listed as “not recovering”. EVOSTC 
(2014) state that “Pigeon guillemot populations were likely declining prior to the Spill and 
this decline has continued through 2008. The causes of the decline are unclear and the 
extent to which the Spill has been a factor has not been determined.” It is stated 
(EVOSTC 2014) that “Reduction in forage fish, specifically herring and sand lance, has 
been implicated in declines of pigeon guillemots. The extent to which the oil spill resulted 
in the depletion of these species could indirectly injure guillemots and other seabirds by 
removing the food resources on which they depend. Other factors, such as predation 
and interactions with commercial fisheries, might be contributing to the negative 
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population trend; however comprehensive studies including these variables have not 
been conducted.”  In this context, achieving the recovery target, that “Pigeon guillemots 
will have recovered when their population is stable. Sustained or increasing productivity 
within normal bounds will be an indication that recovery is underway” (EVOSTC 2014) is 
probably an unrealistic goal, and increasingly divorced from the actual effects of the 
Exxon Valdez oil spill.  Harwell and Gentile (2006) also provide a review of the status of 
Pigeon Guillemot. 

References: 

Exxon Valdez Oil Spill Trustee Council (EVOSTC).  2014.  Exxon Valdez Oil Spill Restoration 
Plan 2014 Update Injured Resources and Services.  Draft, 10/1/14. 

Harwell, M.A. and J.H. Gentile.  2006.  Ecological Significance of Residual Exposures and 
Effects from the Exxon Valdez Oil Spill.  Integrated Environmental Management and 
Assessment 2: 204-246. 

g.6) Please refer to the response to BC Nature Nature Cda IR No. 2.18g.4. 

g.7) Please refer to the response to BC Nature Nature Cda IR No. 2.18c.1. 
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2.19 Detailed Quantitative Ecological Risk Assessment (DQERA): Estimates of 
Mortality 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF pages 3 of 91

ii) A3W9K5; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (5 of 9)
PDF pages 1 of 8

iii) A3W9K3; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (3 of 9)
PDF pages 4 of 8

Other References: 

Bower, J.L. 2009. Changes in marine bird abundance in the Salish Sea: 1975 to 2007. Marine 
Ornithology. 37:9-17. 

Environment Canada. 2014. Recovery Strategy for the Marbled Murrelet (Brachyramphus 
marmoratus) in Canada. Species at Risk Act Recovery Strategy Series. Environment 
Canada, Ottawa. v + 49 pp. 

Environmental Resources Management (ERM). 2011. Consequence Analysis Report. Aleutian 
Islands Risk Assessment. Phase A – Preliminary Risk Assessment, Aleutian Islands, 
Alaska. Tasks 3and 4. Report prepared for the National Fish and Wildlife Foundation, 
United States Coastguard, and Alaska Department of Environmental Conservation. 
Project No. 0105563. July, 2011. Available at: http://www.aleutiansriskassessment.com/ 
documents.html. Accessed: December 2014. PDF pages 120 of 411. 

Vilchis, L.I., Johnson, C.K., Evenson, J.R., Pearson, S. F., Barry, K.L., Davidson, P., Raphael, 
M.G., Gaydos, J.K. 2014 Assessing Ecological Correlates of Marine Bird Declines to 
Inform Marine Conservation. Conservation Biology. DOI: 10.1111/cobi.12378 

Preamble: 

The proponent claims that, as a result of a CWC spill at Arachne Reef, “thousands of marine 
birds…could be exposed to oiling … many would die”, “however…the effects of an oil 
spill…would not necessarily be catastrophic” (Reference i). Elsewhere in the proponent’s 
DQERA, the proponent claims that results for the modeled spill at Arachne Reef suggest that 
“mortality of hundreds or thousands of individual birds” could result (Reference ii). However, the 
proponent claims that the numbers of birds killed represent “only a small percentage of birds 
within the larger RSA” and that “losses would be expected to be compensated for at the 
population level within a few years” (Reference ii). In terms of a spill in Burrard Inlet, the 
proponent claims that “seabirds could be exposed to harm … and some individual birds … could 
be expected to be exposed” but that “population-level effects on birds are unlikely to be 
experienced” (Reference iii). 
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The AIRA, which the proponent claims to follow in terms of their approach, states that “many 
populations can recover following a one-time mortality event (e.g., a localized oil spill) if the 
fraction of the total population affected remains small. Declining populations or populations with 
a limited capacity for growth would be at greater risk. Many of the species that could be 
exposed to oil spilled in the Bering Sea are of this type” (ERM, 2011). 

In the marine RSA and surrounding Salish Sea, many marine bird populations are declining, 
persisting at reduced levels or otherwise demonstrating a “limited capacity for growth”. These 
species include Marbled Murrelet, which is listed as Threatened under Canada’s Species at 
Risk Act, SC 2002, c. 29 (“SARA”) and for which marine Critical Habitat delineation is an 
outstanding requirement. Further, a recent scientific publication reported evidence of significant 
declines in 14 of 37 common marine bird species’ abundances in the Salish Sea, including 10 
species that declined by more than 50% from the 1970s to 2005 (Bower, 2009). Another new 
scientific publication found decadal declines in winter counts of alcids and grebes (forage fish 
pursuit divers) in the Salish Sea (Vilchis et al., 2014). 

Request: 

a.1) Does the proponent agree with the following statement by AIRA, as quoted above: 
“following a one-time mortality event (e.g., a localized oil spill) ... [d]eclining populations 
or populations with a limited capacity for growth would be at greater risk”? (Reference 
iv)? 

a.2) If the answer is “no” (to above a.1), provide a detailed and scientifically defensible 
justification for your disagreement. 

b.1) List and describe the marine bird species found in the marine RSA that demonstrate “a 
limited capacity for growth”, whether by declining population size and/or abundances, 
declining relative abundances, stable but reduced population sizes or by other 
mechanisms. 

b.2) Provide a detailed explanation for not including information in the DQERA regarding the 
presence of multiple marine bird species in the Marine RSA that are declining, persisting 
at reduced levels or otherwise demonstrate a limited capacity for growth, as outlined in 
the above preamble. 

b.3) In light of the above evidence of significant marine bird declines in the Salish Sea (see 
preamble), revisit the following statement that any bird “losses” due to a spill at Arachne 
Reef would be “compensated for at the population level within a few years” (Reference 
iii). 

c.1) In the event of Marbled Murrelet spill-related mortalities in the “hundreds or thousands”, 
describe how the Marbled Murrelet (listed as Threatened under SARA) would recover to 
pre-spill population levels. In your response, acknowledge and incorporate the following 
information: radar counts in the Eastern Vancouver Island conservation region show 
evidence of population decline amongst Marbeled Murrelet, and currently, this 
population is estimated at only 1000-2000 birds (Environment Canada, 2014). 
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c.2) Explain and justify how predicted oil-spill mortalities resulting from the proponent’s 
proposed activities on Marbled Murrelets or any other SARA-listed species are permitted 
under SARA. Please provide reference to any statutory, governmental, or judicial 
authority that the proponent relies on in support of its answer. 

c.3) Provide a detailed justification, including scientific references, for how the proponent 
quantitatively claims that “[t]he results for the modelled 8,250 m3 spill at Arachne Reef 
suggest that the mortality of hundreds or thousands of individual birds could potentially 
result”, given that no quantitative at-sea density or distribution information for marine 
birds was obtained or collected by the proponent (Reference ii)? 

c.4) In the event that the proponent has no scientific basis for quantitatively estimating bird 
mortality in the “hundreds or thousands” (c.3), provide scientific justification to 
quantitatively state that estimated bird mortality could not be in the tens of thousands or 
greater. 

c.5) If bird mortalities due to an oil spill at Arachne Reef numbered > 10 000, would all bird 
populations be anticipated to recover within “a few years” due to natural compensatory 
processes? As part of answering this, identify which bird species populations in the 
marine RSA might not be expected to recover within “a few years”. 

c.6) If bird mortalities due to an oil spill at Arachne Reef numbered > 100 000, would all bird 
populations be anticipated to recover within “a few years” due to natural compensatory 
processes? In your answer, identify which bird species populations in the marine RSA 
might not be expected to recover within “a few years”. 

Response: 

a.1) Trans Mountain agrees that large-scale exposure to spilled crude oil would represent an 
additional stressor for populations that are already stressed and declining, and it is 
unclear how such additional stress would play out in the long term. However, it is 
reasonable to assume that where populations are known to be declining, and the 
reasons for such declines are known, then the factor or factors responsible for the 
decline would be addressed by resource managers where technically and economically 
feasible to do so. 

a.2) Refer to the response to BC Nature Nature Cda IR No. 2.19a.1. 

b.1) Trans Mountain has not compiled a list of species with “limited capacity for growth”, as 
such a determination is subjective. For example, while species at risk or other species in 
decline may on average be more vulnerable to the consequences of an oil spill related 
mortality event, the capacity to recover is also highly dependent on reproductive output, 
generation time, and the unique circumstances of each spill. Development of the 
requested list is not contemplated, as it is not required to inform the ecological risk 
assessment approach applied for the Project or to identify additional spill response and 
preparedness planning measures. 
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b.2) Supporting information regarding marine birds within the marine transportation RSA is 
provided in Technical Report 8B-2, Marine Bird – Marine Transportation (Filing 
ID A3S4J6).  

 Marine birds and supporting habitat within the marine RSA are discussed in 
Sections 4.7.5 and 5.3.3 of Technical Report 8B-7, Ecological Risk Assessment of 
Marine Transportation Spills (Filing ID A3S4K7) including a description of species at risk, 
and species of conservation concern. 

 Section 3.3.2 of the Detailed Quantitative Ecological Risk Assessment (DQERA) for 
Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, 
A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) provides the 
basis for selection of ecological receptors groups for the evaluation of acute effects in 
the DQERA as follows: 

• Selected habitats should focus on those that are likely to be highly exposed to oiling 
in the event of an accidental oil spill, or which are of critical importance to species of 
interest. 

• Indicator species should be indigenous to the area, and likely to have high exposure 
to COPC due to their habitat preferences and home range or residency. 

• Indicator species should be representative of various trophic levels and feeding 
guilds in the marine ecosystem. 

• Consideration should be given to indicator species having cultural (e.g., traditional 
use), economic (e.g., recreational or commercial harvest) or social (e.g., species at 
risk) significance.  

 Each selected receptor is considered to be representative of other species belonging to 
the same guild of species or occupying a similar position in the food web. Therefore, 
results of the risk characterization step for a selected receptor can be used to make 
inferences about risk to other similar species. 

 Section 3.3.3 of the DQERA states “Selection of wildlife species for this assessment 
therefore considers a number of factors, in addition to the primary consideration of 
whether receptors may be highly exposed to COPCs by virtue of their preferred habitats 
and dietary requirements.” These other factors include but are not limited to 
considerations of traditional use by Aboriginal people, commercial and/or recreational 
harvest, and protections that may be extended to various species under provincial or 
federal legislation.  Section 3.3.3.4 of the DQERA provides descriptions of receptor 
species selected for the evaluation of chronic effects taking into consideration the factors 
identified above.  

b.3) While the risk to marine birds from a large oil spill is extremely low, the threats from 
other stressors are real and ongoing. Where species are declining, and have been 
declining for a considerable period of time, they are unlikely to reverse their decline 
unless the underlying issues are resolved. Trans Mountain agrees that large-scale 
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exposure to spilled crude oil would represent an additional stressor for populations that 
are already stressed and declining, and it is unclear how such additional stress would 
play out in the long term, given the unique circumstances of each spill. However, it is 
reasonable to assume that where populations are known to be declining, and the 
reasons for the decline are known, then the factor or factors responsible for the decline 
would be addressed by resource managers where technically and economically feasible 
to do so.  

 Trans Mountain’s position is that oil spills are not acceptable. Although unlikely, it is clear 
that any crude oil spill to the marine environment could have substantial negative effects 
that could be long-lasting if prompt and effective measures are not taken to mitigate the 
immediate impacts by containment and recovery. 

 Trans Mountain believes that: spill prevention, preparedness, and effective response 
activities must always be a primary focus to reduce the probability of an oil spill; and that 
adequate oil spill response plans and procedures with proven capability to reduce the 
magnitude and extent of actual effects on Aboriginal communities, the environment, 
landowners, and other land and resource users must be in place. 

c.1) Environment Canada (2014) states: “The main terrestrial threats to Marbled Murrelets 
include historic, current and future loss of old-growth nesting habitat; fragmentation of 
old-growth nesting habitat resulting in increased predation rates and adverse changes to 
microclimate near the ‘hard’ forest edges; predation at nest sites; and potential threats 
related to the development of energy infrastructure, including collision risks and 
increases in predator concentrations. Marine threats include: chronic and catastrophic oil 
spills; entanglement in fishing gear (mainly gill-nets); and current and future boat traffic 
and shipping which disrupts foraging and marine distributions.” With regards to declines 
in eastern Vancouver Island Environment Canada (2014) states “It is not clear if the 
cause of the estimated decline in Eastern Vancouver Island is habitat loss or a change in 
ocean conditions.” 

 COSEWIC identifies the reason for threatened status of marbled murrelet in 2012 as 
follows: “This small seabird is largely dependent on old growth coastal forests in British 
Columbia for nesting. Habitat loss has been estimated at over 20% for the past three 
generations. Future threats including ongoing habitat loss, coupled with increased 
threats from proposed shipping routes in the core of the species’ range, increased 
fragmentation from a variety of proposed and recently initiated developments, fisheries 
bycatch and changing at sea conditions have resulted in projected population losses 
exceeding 30% over the next three generations.” 

 While the risk to marbled murrelet from a catastrophic oil spill is extremely low, the 
threats from other stressors are real and ongoing, and this species is unlikely to recover 
unless those issues are resolved. Trans Mountain agrees that large-scale exposure to 
spilled crude oil would represent an additional stressor for populations that are already 
stressed and declining, and it is unclear how such additional stress would play out in the 
long term, depending on the unique circumstances of each spill. However, it is 
reasonable to assume that where populations are known to be declining, and the 
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reasons for such declines are known, then the factor or factors responsible for the 
decline would be addressed by resource managers where technically and economically 
feasible to do so. 

 Trans Mountain’s position is that oil spills are not acceptable. It is clear that any crude oil 
spill to the marine environment could have substantial negative effects that could be 
long-lasting if prompt and effective measures are not taken to mitigate the immediate 
impacts by containment and recovery. Trans Mountain believes that: spill prevention, 
preparedness, and effective response activities must always be a primary focus to 
reduce the probability of an oil spill; and that adequate oil spill response plans and 
procedures with proven capability to reduce the magnitude and extent of actual effects 
on Aboriginal communities, the environment, landowners, and other land and resource 
users must be in place. 

c.2) The Species at Risk Act (SARA) contains certain restrictions on activities that are likely 
to result in harm to SARA-listed species. The Project will not likely result in any oil-spill 
mortalities of SARA-listed species. Trans Mountain’s DQERA considered the effects of 
low probability, hypothetical oil spill events for the purposes of emergency response and 
mitigation planning. The SARA restrictions do not apply to these types of hypothetical 
events. In the unlikely event that an oil spill were to occur, Trans Mountain would comply 
with all applicable legal requirements at that time. 

c.3) Quantitative at-sea density or distribution information was not needed to reach a habitat 
and spill modelling based conclusion about the potential effect of the smaller Arachne 
Reef spill scenario on marine birds. Potential effects to marine birds and semi-aquatic 
wildlife from exposure to surface oiling from the hypothetical 8,250 m3 oil spill at Arachne 
Reef are presented in Section 5.3.4 of the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, 
A3W9K8, A3W9K9) which states as follows: 

 “The effects of such exposure on birds would depend upon the season, the distribution 
and abundance of the birds at the time of the spill, the type of oil spilled, and the actual 
location, size, and timing of the oil spill. The results for the modelled 8,250 m3 spill at 
Arachne Reef suggest that the mortality of hundreds or thousands of individual birds 
could potentially result. The effects on birds that congregate could be profound, if they 
occupied habitat that was affected by the spilled oil. However, the small fraction of the 
habitat within the RSA that is predicted to be affected (2.4%) suggests that this outcome, 
while possible, is unlikely. Large numbers of birds would likely be exposed to crude oil, 
and many of these would die. However, they would represent only a small percentage of 
birds in the larger RSA, and losses would be expected to be compensated for at the 
population level within a few years.” 

c.4) Refer to the response to BC Nature Nature Cda IR No. 2.19c.3. Trans Mountain’s 
statement that “the mortality of hundreds or thousands of individual birds could 
potentially result” was not intended to suggest an upper limit of 9,999. 
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c.5) The question posed by the intervener is hypothetical and beyond the scope of the 
detailed quantitative ecological risk assessment (DQERA) evaluation, as the DQERA 
does not attempt to estimate the number of individual birds of a particular species that 
could be harmed or individual recovery rates. 

 Potential effects to marine birds and semi-aquatic wildlife from exposure to surface oiling 
from the hypothetical 8,250 m3 oil spill at Arachne Reef are presented in Section 5.3.4 of 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) which states as follows: 

 “The effects of such exposure on birds would depend upon the season, 
the distribution and abundance of the birds at the time of the spill, the 
type of oil spilled, and the actual location, size, and timing of the oil spill. 
The results for the modelled 8,250 m3 spill at Arachne Reef suggest that 
the mortality of hundreds or thousands of individual birds could potentially 
result. The effects on birds that congregate could be profound, if they 
occupied habitat that was affected by the spilled oil. However, the small 
fraction of the habitat within the RSA that is predicted to be affected 
(2.4%) suggests that this outcome, while possible, is unlikely. Large 
numbers of birds would likely be exposed to crude oil, and many of these 
would die. However, they would represent only a small percentage of 
birds in the larger RSA, and losses would be expected to be 
compensated for at the population level within a few years.” 

 Recovery periods for marine bird populations are described in Technical Report 8B-7, 
Ecological Risk Assessment of Marine Transportation Spills, Filing ID A3S4K7, PDF 
page 4 of 116 and elsewhere): “It is reasonable to expect recovery at a population level 
for many bird species within 2 to 5 years following a large oil spill. Populations of alcid 
birds, which are considered to be most sensitive to spilled oil, could take longer to 
recover, on the order of 10 years or longer.”  

c.6) Refer to response to BC Nature Nature Cda IR No. 2.19c.5. 
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Trans Mountain Response to BC Nature & Nature Cda IR No. 2 

2.20 Effects assessment similar to the Aleutians Islands Risk Assessment (AIRA) 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF pages 21 of 91

Other References: 

Environmental Resources Management (ERM). 2011. Consequence Analysis Report. Aleutian 
Islands Risk Assessment. Phase A – Preliminary Risk Assessment, Aleutian Islands, 
Alaska. Tasks 3 and 4. Report prepared for the National Fish and Wildlife Foundation, 
United States Coastguard, and Alaska Department of Environmental Conservation. 
Project No. 0105563. July, 2011. Available at: http://www.aleutiansriskassessment.com/ 
documents.html. Accessed: December 2014. PDF pages 18, 19, 20, 21, 54 & 183 of 
411. 

Preamble: 

The Detailed Quantitative Ecological Risk Assessment (DQERA) builds on the Preliminary 
Quantitative Ecological Risk Assessment (PQERA), which the proponent claims is “consistent 
with the approach used for the Aleutians Island Risk Assessment (AIRA)” (Reference i; ERM, 
2011). The AIRA, as far as the proponent has referenced, is a qualitative “preliminary risk 
assessment” for the Aleutian Islands, Alaska (ERM, 2011). 

Request: 

a.1) Provide a detailed description of how the PQERA is consistent with the AIRA. In 
answering, provide reference to the approach used in AIRA. 

a.2) How is the PQERA inconsistent with the AIRA? In answering, provide reference to the 
approach used in AIRA. 

a.3) Provide a detailed description of how the DQERA is consistent with the AIRA. Provide 
reference to the approach used in the AIRA. 

a.4) How is the DQERA inconsistent with the AIRA? Provide reference to the approach used 
in the AIRA. 

b.1) The AIRA is a “qualitative assessment of potential environmental and socioeconomic 
impacts associated with selected high-risk [oil spill] scenarios” (ERM, 2011). Define the 
terms “quantitative” and “qualitative” relative to the use of the terms in describing the 
PQERA as a quantitative assessment and the AIRA as a qualitative assessment. 

b.2) Explain and justify the proponent’s reliance on a “qualitative” risk assessment (the AIRA) 
to inform the proponent’s approach for the PQERA, which the proponent claims is a 
“quantitative” risk assessment. 
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b.3) The proponent describes the PQERA as “quantitative”, though relies on habitat impacts 
(qualitative) rather than quantitative marine bird information (e.g. at-sea distributions and 
abundances, population sizes and trends, seasonal uses of the Marine RSA etc.), and 
draws from a qualitative risk assessment study (AIRA). Explain and justify how the 
PQERA can be considered quantitative. 

c.1) Explain and justify why the PQERA and DQERA, unlike the AIRA, do not describe the 
multiple marine bird species that are potentially present at the various hypothetical spill 
locations. In particular, explain and justify why the PQERA and DQERA do not describe 
the potentially present bird species that are experiencing population declines, are 
persisting at reduced population sizes, or are otherwise vulnerable to oil spills (as was 
done in the AIRA) (ERM, 2011). 

c.2) Given that quantitative estimates of marine bird population recoveries (as estimated in 
years to population recovery following various hypothetical oil spills) cannot be derived 
from a qualitative risk assessment, explain and justify how the PQERA and DQERA can 
offer a 2-5 year recovery prediction without reference to any quantitative species data. 

Response: 

a.1) A direct comparison of the Aleutian Islands Risk Assessment (AIRA) with the ecological 
risk assessment methodologies adopted for the Trans Mountain Expansion Project is 
complicated by the different environments under consideration (the remoteness of the 
Aleutian Islands as compared to the relatively well developed environment and coastal 
industries present in southern British Columbia; the differing purposes for the 
assessments, as well as the different jurisdictions within which they were completed. 

In its entirety, the ARIA comprised 8 tasks as follows (ERM 2011): 

• Task 1 – Marine Traffic Study 

• Task 2 – Baseline Spill Study 

• Task 3 – Characterizing Spills from the Highest-Risk Accidents.  This task involves 
using findings from the marine traffic and baseline spill studies to identify and 
characterize the higher-risk (i.e., more likely) accidents. 

• Task 4 – Consequence Analysis.  Based on the spills and locations identified in 
Task 3, this task involves modelling numerous hypothetical spill scenarios to 
evaluate the relative impact on the environment of spill size, types of hazardous 
substance spilled, and spill location. This is a qualitative assessment of the potential 
resource damages and socioeconomic impacts of an illustrative mix of spill events.  

• Task 5 – Accident Scenario and Causality Study 

• Task 6 – Qualitative Assessment of Risk Reduction Options 

• Task 7 – Evaluation of Risk Reduction Options 
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• Task 8 – Prioritization of Risk Reduction Options.  

 The specific recommendation from Environment Canada (2011), however, provided 
additional focus to which portions of the AIRA should be considered with respect to 
ecological risk assessment studies: “Environment Canada further recommends that 
previous and ongoing spill modelling and risk assessment studies for similar project 
types be considered in the planning and delivery of additional modelling work related 
to the proposed Project. Among these studies, the Aleutian Islands Risk Assessment 
Project (available at: www.aleutiansriskassessment.com) is highly recommended. 
The Cook Inlet Maritime Risk Assessment Project (available at: 
www.cookinletriskassessment.com) is also recommended, although studies in this 
case are less advanced.” 

 Taken as a whole, the AIRA process is similar to the TERMPOL process undertaken 
by Trans Mountain, and has similar objectives: to identify particular hazards to safe 
marine terminal operations and vessel navigation, and to enhance the safety of such 
activities. More specifically (Transport Canada 2014), TERMPOL is a technical review 
process (TRP) for marine terminal systems and transshipment sites. The TRP focuses 
on a design vessel’s selected route in waters under Canadian jurisdiction to its berth at a 
proposed marine terminal or transshipment site; and the process of cargo handling 
between vessels, or off-loading from vessel to shore or vice-versa including single point 
mooring facilities. 

 The TRP applies to proposed marine terminal systems and transshipment sites for bulk 
oil, chemical, liquefied gas and any other cargoes Transport Canada Marine Safety and 
Security (TCMSS) believes may pose a marine transportation safety issue, a risk to 
public safety or the marine environment; and existing marine terminal systems or 
designated transshipment sites for these substances when proposed changes would 
significantly change their marine operations (Transport Canada 2014). 

 The intent of the TRP is to improve, where possible, those elements of a proposal which 
could, in certain circumstances, threaten the integrity of the vessel’s hull and its cargo 
containment system while navigating in waters under Canadian jurisdiction. The TRP 
also applies the same considerations to cargo transfer operations both alongside the 
proposed terminal and at any designated transshipment site. The TRP is applicable to 
operational safety measures intended to address site-specific circumstances and those 
along the associated navigational route(s) (Transport Canada 2014). However, 
TERMPOL does not involve or substitute for the environmental assessment process, in 
which Trans Mountain is also participating, and within which context the ecological risk 
assessment studies were performed, in response to guidance provided by the National 
Energy Board.  

 Tasks 3 and 4 of the AIRA were reported upon by ERM (2011), and this is the document 
which aligns most closely with the scope of work included in the ecological risk 
assessments carried out for marine terminal and marine transportation oil spill accidents.  
The remaining tasks are more strongly associated with the TERMPOL study carried out 
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by Trans Mountain (Volume 8C of the Application (Filing IDs A56023, A56029, A56026, 
A56027, A56030). 

 The AIRA considered a variety of vessel types and cargoes, whereas the work 
completed for Trans Mountain focused entirely upon tanker vessels, and crude oil 
cargoes. 

 Trans Mountain followed (using TERMPOL) a similar process to evaluate marine traffic, 
credible accident scenarios, spill volumes, and spill frequency, as was used in the AIRA 
(Tasks 1 and 2). From this work, credible worst case spill scenarios were developed for 
both the marine terminal (i.e., loading accidents) and marine transportation (i.e., spills 
that could potentially result from groundings or collisions). This work corresponds to 
Task 3 in the AIRA. 

 Task 4 of the AIRA included two main components: using a fate and transport model to 
provide mass balance of the key spill constituents; and to qualitatively identify the 
consequences of the hypothetical spill scenarios to five main receptor groups: physical 
(habitat), mammals, seabirds, fish, and socioeconomic. The oil spill fate and transport 
modelling was completed for Trans Mountain using a similar mass-balance oil spill fate 
and transport model (Technical Report 8C-12-S7, Fate and Behaviour of Diluted 
Bitumen Oils on Marine Waters [Filing IDs A3S5G2 to A3S5G5 in Filing ID A56029], 
Technical Report 8C-12-S9, Modelling the Fate and Behaviour of Marine Oil Spills for 
TMEP [Filing IDs A3S5G9 to A3S5H5 in Filing IDs A56026, A56027], and Technical 
Report 8C-12-S10, Modelling the Fate and Behaviour of Marine Oil Spills for the TMEP 
Summary Report [Filing IDs A3S5I3 to A3S5J6 in Filing ID A56030]).  Key elements of 
the oil spill fate and transport model outputs were brought forward into the ecological risk 
assessment reports. It is important to note, however, that the number of individual 
simulations comprising each stochastic set of oil spill fate and transport model runs was 
much greater for Trans Mountain (typically over 360 stochastic runs per simulation) than 
for the AIRA (25 stochastic runs per simulation). 

 The ecological risk assessments completed for Trans Mountain considered marine 
habitats, and receptor groups including fish and other aquatic life, marine and semi-
aquatic mammals, and sea birds. Trans Mountain also completed human health risk 
assessments which were not included in the AIRA. 

 For shoreline habitats, the AIRA considered 10 major shoreline types subdivided into 
27 specific types, but collapsed these and assigned them to five levels of sensitivity 
factor. For Trans Mountain, 14 shoreline types were assigned to four levels of sensitivity 
factor. 

 For seabirds, the AIRA established four levels of biological sensitivity to oil exposure, 
representing (in ascending order of sensitivity) an unspecified group of low sensitivity 
birds; gulls and terns; ducks and waterfowl; and auks and divers. A fifth sensitivity class 
was also established to represent listed endangered species. Trans Mountain followed a 
similar approach by establishing four biological sensitivity factor classes for birds, 
representing waders and shorebirds; gulls and terns; ducks and cormorants; and auks 
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and divers. Trans Mountain felt that there was no evidence to show that endangered 
species would have greater intrinsic sensitivity to crude oil exposure than other members 
of their guilds, and therefore special status such as provincial or federal listings were 
treated as an additional management factor to consider, outside of the sensitivity 
framework. 

 For marine mammals, the AIRA considered pinnipeds, cetaceans and sea otters, with a 
complex sensitivity factor scheme beginning at 1 (essentially terrestrial species not using 
shoreline habitually) and rising to 5 for species listed as endangered.  Trans Mountain 
used a ranking system that started at 1 for terrestrial mammals, and increased to 
2 (pinnipeds), 3 (whales) and 4 (otters and other aquatic or semi-aquatic furred 
mammals). As for marine birds, management status was considered to be an additional 
factor to consider, not an indicator of particular sensitivity to crude oil exposure not 
shared by other members of their guild. 

 For fish, the AIRA considered potential for physical contamination and toxicity. Fish 
habitat was classified according to depth on a five-point scale, with the lowest sensitivity 
being assigned to waters >200 m deep, and the highest sensitivity being assigned to 
intertidal and subtidal habitats. Trans Mountain used a four-point scale, ranking waters 
>30 m deep as having the lowest sensitivity, waters <10 m deep as having high 
sensitivity, and reserving very high sensitivity for key habitat areas such as herring 
spawning areas, rockfish conservation areas, eulachon critical habitat, Dungeness crab 
important habitat, and salmon streams and important areas. 

 The AIRA did not include any consideration of chronic effects of oiling. In contrast, Trans 
Mountain undertook more detailed ecological risk assessment studies (Detailed 
Quantitative Ecological Risk Assessment [DQERA]; NEB IR No. 1.62d, Filing 
IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, 
A3W9K9) for marine terminal and transportation spills that provided detailed 
consideration of the potential for acute and chronic toxicity to fish (via narcosis and blue 
sac disease); as well as evaluations of the chronic risks to a suite of wildlife receptors as 
a consequence of ingesting hydrocarbon-contaminated water, sediment, or prey items at 
four weeks, and one to two years post-spill. 

 The AIRA also evaluated the risks associated with the potential for rats (an invasive 
species) to become established on remote islands as a result of shipwrecks or oil spill 
recovery operations, where they could cause harm to nesting seabirds. This evaluation 
was not carried out by Trans Mountain because it was not considered a residual effect of 
the Project.  

References: 

Environment Canada. 2011. Written Evidence Submission of Environment Canada to the Joint 
Review Panel, December 2011. NEB Hearing Order OH-4-2011 for the Northern 
Gateway Pipelines Inc. Enbridge Northern Gateway Project.   
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Transport Canada. 2014. The TERMPOL Review Process. 2014 Edition, December, 2014.  
http://www.tc.gc.ca/media/documents/marinesafety/tp743e.pdf 

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.20a.1. 

a.3) The analysis provided in the Detailed Quantitative Ecological Risk Assessment 
(DQERA) for Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing 
IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, 
A3W9K9) goes well beyond the scope of the Aleutian Islands Risk Assessment (AIRA) 
in many respects, and in fact the direct comparison can only be made between the AIRA 
and the stochastic risk assessment reports (Technical Report 7-2, Ecological Risk 
Assessment of Westridge Marine Terminal Spills; Filing ID A3S4X1); and Technical 
Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills; Filing 
ID A3S4K7). 

 The DQERA is not based on stochastic modeling, but is based on a more sophisticated 
3-D oil spill fate and transport model formulation that simultaneously tracks 
17 pseudocomponents comprising the bulk crude oil. This approach allows much more 
detailed “real time” weathering of the crude oil within the simulation, and supports much 
more sophisticated toxicological analysis. The AIRA evaluates potential adverse effects 
on fish and fish habitat in part by estimating total PAH exposure. The DQERA, however, 
provides explicit predictions of both narcosis and blue sac disease risks based upon 
detailed chemical analysis of the reference crude oil (Cold Lake Winter Blend). 
This toxicological basis is extended through into bioaccumulation modeling for marine 
fish and invertebrates, supporting the chronic exposure estimates for wildlife receptors, 
which are not undertaken in the AIRA. The DQERA also considers hydrocarbon vapour 
concentrations in the atmosphere over the water, and estimates the risk of intoxication 
for marine mammals, which was not undertaken in the AIRA. 

a.4) Refer to response to BC Nature Nature Cda IR No. 2.20a.3. 

b.1) Trans Mountain considers Technical Report 8B-7, Ecological Risk Assessment of Marine 
Transportation Spills (Filing ID A3S4K7) to be a quantitative risk assessment because it 
is based upon quantitative oil spill fate and transport modeling, and because risks to 
ecological receptors are quantified in terms of the quantity (area or shoreline length) 
or percentage of available habitat that is susceptible to oiling in the unlikely event of a 
credible worst case or smaller crude oil spill.  This terminology is consistent with 
Canadian guidance (CCME 1996), which also indicates that there is a continuum of 
possible approaches ranging from screening level risk assessments to detailed 
quantitative risk assessments. The AIRA was conducted in a different jurisdiction with 
guidance generally provided through the US Environmental Protection Agency. Trans 
Mountain believes that if conducted in Canada, the AIRA could have been described as 
a preliminary quantitative ecological risk assessment. 
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Reference: 

Canadian Council of Ministers of the Environment (CCME). 1996. A framework for Ecological 
Risk Assessment: General Guidance.   

b.2) Please refer to the response to BC Nature Nature Cda IR No. 2.20b.1. Please also refer 
to the Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) for a description of the methodology 
applied. 

b.3) Refer to response to BC Nature Nature Cda IR No. 2.20b.1 for an explanation of why a 
quantitative ecological risk assessment does not require detailed numerical marine bird 
information to reach conclusions on potential effects of hypothetical spill scenarios. 

c.1) The AIRA provides one series of Figures in Appendix E captioned “Relative vulnerability 
of bird receptors”, and another series of Figures in Appendix F captioned “Scenario X – 
Season – Birds”, but this information is essentially the same as Trans Mountain has 
presented in Tabular format (refer to, for example, Tables 6.7 to 6.12 in Technical 
Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills [Filing 
ID A3S4K7]). In addition, the level of detail coded into the Figures in the AIRA does not 
go below the “guild” level, as is also the case for the Tables in the ecological risk 
assessment reports prepared for Trans Mountain.  The area of affected bird habitat by % 
probability and the number of affected bird nesting sites are also provided in Tables in 
Appendix E of the AIRA, which is exactly what was done in the TMEP stochastic 
assessment. 

c.2) Recovery estimates are provided in Section 9 – Marine Oil Spill Recovery - of Technical 
Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills (Filing 
ID A3S4K7), and are based largely upon the experience following the Exxon Valdez oil 
spill. The basis for those predictions can be found in Section 9 of the report. Trans 
Mountain notes, however, that a recovery time of 10 years or longer is indicated as more 
likely for auks and other birds belonging to that guild. 
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2.21 Identification of Species at Risk in the Detailed Quantitative Ecological Risk 
Assessment (DQERA) 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF pages 34 – 36 of 91

ii) A3S4K7; Volume 8B, Ecological Risk Assessment of Marine Transportation Spills (PQERA)
PDF page 4 of 116

Other References: 

Environment Canada. 2014. Recovery Strategy for the Marbled Murrelet (Brachyramphus 
marmoratus) in Canada. Species at Risk Act Recovery Strategy Series. Environment 
Canada, Ottawa. v + 49 pp. 

Preamble: 

Within the two study areas used for the DQERA (Arachne Reef and Westridge Marine 
Terminal), the proponent claims that only 14 species listed as species at risk or of conservation 
concern are potentially present (Reference i, Table 3.4). For marine birds, the proponent claims 
that only two species, Cassin’s Auklet (Provincially blue-listed) and Surf Scoters (Provincially 
blue-listed), potentially occur in the two study areas. For both Cassin’s Auklet and Surf Scoters, 
the proponent provides “relevant distribution and seasonal timing” information to justify their 
potential occurrence at the two locations, none of which is specific to the Marine RSA or the two 
study areas (Reference i). 

Numerous provincially-listed marine bird species that are known to occur in the Salish Sea (and 
potentially the two study areas) have been excluded by the proponent (e.g. Long-tailed Duck, 
Yellow-billed Loon and Common Murre). Further, multiple COSEWIC and SARA-listed species 
have also been excluded (e.g. Marbled Murrelet, Western Grebe and Ancient Murrelet), despite 
existing evidence that these species occur in the Salish Sea, including the Marine RSA and, 
potentially, the two study areas. An example that highlights the proponent’s deliberate exclusion 
of relevant species is its decision to omit reference to thousands of Marbled Murrelets which 
breed in the lands surrounding the Salish Sea and are residents in nearshore marine 
ecosystems of the Salish Sea (Environment Canada, 2014). 

The proponent’s PQERA states that, in the event of a hypothetical oil spill at Arachne Reef, 
marine birds “including but not limited to gulls and terns, ducks and cormorants, and auks and 
divers” could be exposed to oil (Reference ii). 

Request: 

a.1) Explain and provide justification, including scientific references, for the exclusion of 
Marbled Murrelet (COSEWIC status: Threatened, SARA status: Threatened, Provincial 
Status: Blue) from Table 3.4 and the overall DQERA (Reference i). 
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a.2) Include a full and complete list of marine birds and other species at risk or species of 
conservation concern that potentially occur in the proponent’s two DQERA study areas. 
Include national and provincial listings (COSEWIC, SARA, and British Columbia’s 
species at risk listings). 

a.3) Explain and justify the following inconsistency between the PQERA and DQERA: 
namely, that the DQERA only lists two marine bird species as potentially occurring in 
DQERA study areas (including Arachne Reef), whereas the PQERA predicts that 
multiple marine bird groups (which include species at risk and conservation concern) 
would be affected by a hypothetical oil spill at Arachne Reef. 

Response: 

a.1) Detailed information on marine birds present in the Regional Study Area (RSA), 
including Marbled Murrelet, can be found in Technical Report 8B-2, Marine Birds – 
Marine Transportation Technical Report (Filing ID A3S4J6). This report should be 
considered Trans Mountain’s definitive evidence with respect to the presence and status 
of marine birds in the RSA.  

 Section 3.3.2 of the Detailed Quantitative Ecological Risk Assessment for Loading 
Accidents and Marine Spills (DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, 
A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) notes that with 
the large number of habitats and wildlife species found in and around the RSA it is not 
practical to assess each individual habitat or species. This does not mean, however, that 
any species is ignored in the DQERA. Rather, receptors are dealt with as groups 
(e.g., Marine Birds and Supporting Habitat), or where individual receptor species are 
identified for assessment of chronic effects, those receptors are selected in order to be 
representative of other species belonging to similar taxonomic or functional groups. 

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.21a.1. 

a.3) Please refer to the response to BC Nature Nature Cda IR No. 2.21a.1. 
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Trans Mountain Response to BC Nature & Nature Cda IR No. 2 

2.22 Detailed Quantitative Ecological Risk Assessment (DQERA) Evaluation of Wildlife 
Exposure to Surface Water Oiling 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF pages 3, 55, 56 & 84 of 91

ii) A3W9K7; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (7 of 9)
PDF page 40 of 66

Other References: 

French-McCay, D.P. 2009. State-of-the-Art and Research Needs for Oil Spill Impact 
Assessment Modeling. In Proceedings of the 32nd AMOP Technical Seminar on 
Environmental Contamination and Response, Emergencies Science Division, 
Environment Canada, Ottawa, ON, Canada, pp. 601-653. 

Jenssen, B.M. and M. Ekker. 1991a. Dose dependent effects of plumage-oiling on 
thermoregulation of common eiders Somateria mollissima residing in water. Polar 
Research. 10:579-84. 

Jenssen, B. M. and M. Ekker. 1991b. Effects of plumage contamination with crude oil dispersant 
mixtures on thermoregulation in common eiders and mallards. Archives of 
Environmental Contamination and Toxicology. 20(3):398-403. 

Jenssen, B. M. 1994. Review article: effects of oil pollution, chemically treated oil, and cleaning 
on the thermal balance of birds. Environmental Pollution. 86:207-215. 

O’Hara, P. D., Morandin, L. A. 2010. Effects of sheens associated with offshore oil and gas 
development on the feather microstructure of pelagic seabirds. Marine Pollution Bulletin. 
60(5):672-678. 

Preamble: 

The proponent concedes that Jenssen & Ekker (1991a & 1991b) found that oiled bird 
metabolism was affected at doses greater than 20 ml of crude oil. Despite this, the proponent 
claims the “reviews” within Jenssen & Ekker (1991a & 1991b) reveal that “exposure to 
considerable more oil (200-500 ml) is required for significant and potentially lethal effects” 
(Reference i). To support these claims, the proponent cites two studies by Jenssen & Ekker 
(1991a & 1991b) and makes reference to a “review of the literature” (Reference i) purportedly 
contained in those studies. The intervenors note that neither study by Jenssen & Ekker (1991a 
& 1991b) can properly be considered a “review paper”; both studies are research articles that 
report on the thermoregulatory and metabolic effects of plumage oiling on marine bird species 
and contain only brief background reviews on the literature relevant to their specific study. 
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Issue of 20 ml and above affecting metabolism but not having significant or potentially lethal 
effects 

The intervenors suggest that Jenssen & Ekker (1991a) demonstrate a “dose-dependent effect of 
plumage oiling on the thermoregulation of Common Eiders during the first few hours after 
contact with oil” – and no longer (emphasis added). 

The Common Eiders (n=2) exposed to 70 ml of crude (maximum dose) reached the birds’ 
maximal capacity for heat production (a nearly 400% increase) within one hour and the 
experiment for those birds was terminated; the birds’ internal temperature indicated that they 
were hypothermic (Jenssen & Ekker, 1991a). Given that the two birds exposed to 70 ml of crude 
oil became hypothermic within one hour, had the experiment continued for the full three hours, 
the birds would likely have been severely injured or killed. Due to the short study period for the 
two 70 ml-exposed birds (60 minutes) and because mortality measurements were not 
undertaken, Jenssen & Ekker (1991a) does not provide evidence of non-significant and non-
lethal effects with oil amounts of less than 200 ml, as the proponent claims. Rather, evidence of 
significant and potentially lethal effects occurred with only 70 ml oil exposure (e.g. nearly 400% 
increase in heat production and hypothermia within one hour; Jenssen & Ekker, 1991a). 

The intervenors note that the “acute effect of oil pollution on birds is on their thermal balance” 
(Jenssen, 1994), and hypothermia is a leading cause of death for oiled birds; the proponent’s 
claim that 20 ml and above affects metabolism but does not have significant or potentially lethal 
effects is not supported by Jenssen & Ekker (1991a) Although when the proponent states that 
“20 ml and above affects metabolism” it may sound relatively innocuous, in actuality, metabolic 
effects can be both significant and potentially lethal to oiled birds. Thus the 20 ml threshold 
becomes a much more important number when evaluating marine bird exposure to potential oil 
spills, especially when compared to the much higher lethality threshold of 350 ml that the 
proponent identified. 

Further, Jenssen & Ekker (1991a) warn that their study may “underestimate the immediate 
effects of plumage oiling”, in part because the Common Eiders exposed to oil were placed into 
chambers which may have limited the ability to preen, which contrasts with their natural 
conditions, where birds are free to preen. Jenssen & Ekker (1991a) further state that “the long- 
term thermoregulatory effect of plumage oiling would seem to be considerably greater than the 
immediate, short-term effect after the initial contact with oil at sea” and that the “immediate, 
short-term effect after the initial contact with oil at sea, is less than the effect noted after the 
birds have had time to preen the oil into a greater part of their plumage”. Not only did the 
proponent fail to disclose that the study by Jenssen & Ekker (1991a) represents a likely 
underestimation of the immediate effects of oil, the proponent also failed to consider or draw to 
the NEB’s attention the significance of the short study period employed in the study in question 
(1-3 hours) (Reference i). 

Jenssen & Ekker (1991b) investigated the thermoregulatory consequences of oiling on Mallards 
and Common Eiders with a study duration of only 180 minutes, with some birds re-examined 
after 24 hours. A second component involved re-exposing previously exposed and washed birds 
after 9 and 12 days (Jenssen & Ekker, 1991b). This study documented a “significant increase” 
in heat production of eiders exposed to just 2.5 ml of oil-dispersant mixture (Jenssen & Ekker, 
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1991b), which is 100 times lower than the proponent’s identified 200-500 ml threshold amount 
the proponent acknowledges will cause significant and potentially lethal effects. 

Issue of 200-500 ml of oil representing lethal exposure thresholds 

Jenssen & Ekker (1991a) extensively cites a large literature regarding birds and other wildlife 
exposed to oil dosages that range from 5 to over 200 ml of oil and the consequences to 
metabolic rate, thermal conductance (heat loss) and heat production; no discussion of lethal oil 
amounts is provided, nor is 200-500 ml identified as a threshold beyond which lethal effects are 
observed. 

Similarly, Jenssen & Ekker (1991b) refer to studies of the metabolic rate, thermoregulatory 
response and heat production of birds exposed to oil under various scenarios (e.g. dosage, 
environment and oil mixture). Lethal dosages of oil to wildlife are not provided in the two studies 
by Jenssen & Ekker (1991a & 1991b) and neither study identifies 200-500 ml of oil as being the 
minimum dosage where “significant and potentially lethal” effects are observed. Rather, 
metabolic effects are identified as commonly occurring well below 200 ml, with metabolic effects 
on birds observed with an exposure of as little as 2.5 ml of oil (references cited by and including 
Jenssen & Ekker (1991a & 1991b). 

Issue of 350 ml of oil representing applied lethal exposure threshold 

The proponent states that “following French McCay (2009), 350 ml is assumed to be a lethal 
exposure for many wildlife species”. The study by French-McCay (2009) is not a literature 
review of bird-oil interactions, rather it is an oil-biological effects model that evaluates oil spills 
and their estimated impact to wildlife. Importantly, French-McCay (2009), has not, to the 
intervenors’ knowledge, been validated; meaning that its accuracy in estimating impact to 
wildlife has not been evaluated using real-world accidents/intentional releases. 

As the proponent claims, French-McCay (2009) indeed uses 350 ml as a lethal dose for all 
wildlife. However, French-McCay (2009) justifies 350 ml as the minimum lethal dose threshold 
by referencing another source (Jenssen, 1994; not referenced by proponent in Reference i) that 
supposedly identifies 200-500 ml as a lethal dose when applied to the plumage of ducks. The 
intervenors’ review of Jenssen (1994) revealed no such identification of a 200-500 ml lethal 
dose. 

10 μm slick thickness represents threshold for mortality 

The proponent assumes that swimming wildlife have a body width of 15 cm and would need to 
swim through 230 m of oil of 10 μm thickness, or 2.3 km of oil at 1 μm thickness, to obtain a 
dose of 350 ml (Reference i). The proponent then identifies 10 μm as a threshold for oiling 
mortality, following French-McCay (2009). The proponent further claims that “a larger area [at 
Arachne Reef] would experience exposure to surface sheens less than 10 μm thick, but these 
thin sheens have low potential to cause harm to wildlife receptors” (Reference i). 

The intervenors reiterate that the study by French-McCay (2009) is not a review paper and has 
not, to the intervenors’ knowledge, been subjected to the rigors of peer-review. Further, French- 
McCay (2009) obtains this 10 μm oil slick thickness threshold for mortality via an incomplete 
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literature review that is exclusively reliant (with one exception) on scientific papers that were 
published more than 20 years ago. 

Other Literature Assessments of Lethal Oil Exposures 

Contrary to the proponent’s claim that significant and potentially lethal effects of oil occur at 
exposures greater than 350 ml, O’Hara and Morandin (2010) state, citing six publications, that 
feather fouling from as little as 10 ml of oil can significantly reduce thermoregulation in marine 
birds, which may be lethal. 

Jenssen & Ekker (1991a & 1991b) also identify significant thermoregulatory or metabolic effects 
at far less than 350 ml of oil (e.g., 2.5 ml and 70 ml of oil). Further, oil sheens as thin as 0.1 and 
0.3 μm have been shown to significantly alter marine bird feather microstructure (O’Hara & 
Morandin, 2010), which may provide a “plausible link between operational discharges of low 
concentration hydrocarbon and increased seabird mortality” (O’Hara & Morandin, 2010). 

Request: 

a.1) Define the word “acute”, as it is used in the phrase “acute environmental effects on 
wildlife…in the spill-affected area” (Reference i). In explaining and justifying this 
definition, describe the temporal window for acute effects vs. chronic effects (e.g., acute 
effects represent mortalities occurring within 48 hrs of an oil spill). 

a.2) In reference to birds exposed to hypothetical releases of oil as described in the DQERA, 
identify the various ways that birds may be directly exposed to oil (e.g. oil-fouled 
plumage or ingestion of oil via preening) that may cause acute effects. Are all 
mechanisms of exposure relevant to this Application accounted for in the DQERA? 

b.1) Given the proponent’s conclusion that 350 ml of oil is required for lethal exposure of 
“many wildlife species” (Reference i), provide and include justification for a list of marine 
bird species (or, at a minimum, guilds) for which less than 350 ml of oil is required for 
lethal effects. Explain and justify your answer, and in particular state whether this list is 
informed by the “professional opinion” of the proponent and/or evidence obtained from 
the scientific literature. 

b.2) Does the proponent’s reliance on the assertion that 350 ml of oil is required for lethal 
exposure for “many wildlife species” (Reference i) extend to marine bird species? 
In other words, does the proponent interpret the term “many wildlife species” 
(Reference i) to include marine bird species? 

b.3) If so (see b.2), which bird species are included in the definition? Explain and justify this 
conclusion. 

b.4) In the proponent’s professional opinion, is it possible that SARA-listed Marbled 
Murrelets, which weigh merely ~200 g, may require less than 350 ml of oil for lethal 
exposure? Explain and justify the basis for this professional opinion. 

b.5) In the event that Marbled Murrelet mortality may result from less than 350 ml of oil 
exposure (see b4 above), explain and justify whether the proponent’s “evaluation of 
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exposure to surface water oiling” (Reference i) is (a) conservative, (b) consistent with the 
precautionary principle and (c) inclusive to the varying vulnerabilities of species that 
reside in the Marine RSA and which may be present at the two DQERA study areas. 

b.6) The proponent has identified 350 ml of oil as a lethal amount for marine birds. In the 
proponent’s professional opinion, would it even be physically possible for 350 ml of oil 
(about the amount of liquid in a standard soda can) to coat the bodies of small marine 
birds like Marbled Murrelets (~ 200g), Red-necked Phalaropes (~ 50 g), and Western 
Sandpipers (~ 30 g) without surplus oil remaining? Explain and justify the basis of this 
professional opinion. 

b.7) In the proponent’s professional opinion, would a 30 g Western Sandpiper coated in 
approximately 10 times its body mass in oil (e.g. ~300 ml of oil) die, assuming no human 
intervention? Explain and justify the basis for this professional opinion. 

b.8) In addition to Mallards (~1000-1500 g) and Common Eiders (~1300 – 2600 g), list the 
various species and their respective average weights relied upon by the proponent to 
generate the 350 ml lethal threshold amount of oil. 

c.1) Given the information on thermoregulatory response and heat production presented in 
the preamble (taken from scientific studies referenced by the proponent), does the 
proponent consider hypothermia to be a leading cause of death for oiled marine birds? 

c.2) Identify all of the potential causes of death for oiled birds during the acute and chronic 
phases of an oil spill. Explain and justify why only mortality from direct exposure to 
floating oil was incorporated into the proponent’s DQERA. 

c.3) Jenssen & Ekker (1991a) indicate that the two Common Eiders subjected to 70 ml of 
crude oil reached their maximal capacity for heat production (a nearly 400% increase) 
and were hypothermic within one hour. On the basis of Jenssen & Ekker (1991a), the 
proponent claims that at less than 200 ml of oil exposure, there is no evidence of 
“significant and potentially lethal” effects (Reference i). Explain and justify how the study 
by Jenssen & Ekker (1991a) can possibly support the proponent’s interpretation. 

c.4) Moreover, how does Jenssen & Ekker (1991a) support the proponent’s claim that at 
least 200-500 ml of oil is required for “significant and potentially lethal effects” 
(Reference i)? 

c.5) Using the studies by Jenssen & Ekker (1991a & 1991b) and the “literature reviews” 
contained within, identify the lowest oil exposure volume that has been shown to 
influence metabolic rate and/or heat production for marine bird species. 

c.6) Explain and justify how the proponent can properly estimate the potential acute 
environmental effects on wildlife, including marine birds, when the proponent is relying 
on a study in which the authors explicitly state that their results may “underestimate the 
immediate effects of plumage oiling” (Jenssen & Ekker, 1991a). 
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d.1) For the studies relied upon in the DQERA, list the ones that examine the effects of 
plumage oiling to marine birds in the longer-term (e.g. greater than 24 hrs). 

d.2) Provide an evaluation of longer-term (e.g. greater than 24 hrs) consequences of 
plumage oiling to marine birds. 

e.1) Explain and justify how 200-500 ml of oil was identified in the DQERA as a lethal 
exposure amount that could be applied to air-breathing vertebrates, discussing data 
contained in Reference (i) and in Jenssen & Ekker (1991a & 1991b) and French-McCay 
(2009). 

e.2) Explain and justify, based specifically upon Reference (i), Jenssen & Ekker (1991a & 
1991b), and French-McCay (2009), how the proponent derived the specific threshold of 
350 ml from the range of 200-500 ml of oil. Explain and justify how the proponent 
subsequently applied 350 ml of oil as the assumptive minimum lethal exposure that 
could be applied to air-breathing vertebrates, including marine birds, exposed to oil in 
the proponent’s DQERA? 

e.3) The proponent has repeatedly claimed that it has adopted a highly conservative 
approach in carrying out this assessment. Given the range of 200 – 500 ml as a 
minimum lethal exposure threshold set out in the literature upon which the proponent 
relies, explain and justify how 350 ml is consistent with a conservative approach to this 
assessment, as opposed to 200 ml. 

e.4) The proponent claims in Reference i) that it followed French-McCay (2009) in using a 
350 ml lethal exposure amount of oil. In turn, French-McCay (2009) claims it followed 
Jenssen (1994) in using a 350 ml lethal exposure amount of oil. No such identification of 
a 350 ml lethal exposure of oil is ever made by Jenssen (1994). Explain and justify this 
discrepancy and identify the original source the proponent used for its identification of 
350 ml as a lethal exposure amount of oil to wildlife, including marine birds. 

e.5) Provide a scientifically sound literature review to justify the 350 ml minimum lethal 
exposure oil amount for the assessment of acute effects of oil on wildlife. Include at least 
some scientific references that are relatively current (e.g., less than 10 years old), and 
ensure that all studies are relevant to all the species in the Marine RSA to be affected by 
the project. 

e.6) If the literature review conducted in accordance with the above question (e.5) confirms 
that 350 ml is not a safe exposure level, provide a new literature review that identifies a 
lower minimum lethal exposure oil amount for the assessment of acute effects of oil on 
wildlife. 

e.7) Using this new minimum lethal exposure oil amount identified above (e.6) revisit the 
DQERA and revise the potential acute and chronic consequences of surface water oil 
exposure to wildlife, including marine birds. 

f.1) If a 15 cm-wide bird can become exposed to a 350 ml threshold (threshold amount of oil 
for potentially significant effects or harm) by swimming 2.3 km through an oil sheen of 
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1 μm thickness, provide a scientifically sound justification for the proponent’s use of 
10 μm as a threshold for oiling mortality (see preamble). 

f.2) Are any bird species with body widths greater than 15 cm present at the two oil spill sites 
identified in the DQERA? 

f.3) Provide scientific evidence to support the proponent’s claim that “a larger area 
[at Arachne Reef] would experience exposure to surface sheens less than 10 μm thick, 
but these thin sheens have low potential to cause harm to wildlife receptors” (Reference 
i). In the event that this statement is the proponent’s professional opinion, confirm it as 
such. 

g.1) Does the proponent disagree with the conclusion of O’Hara & Morandin (2010), that 
marine bird feather fouling resulting from as little as 10 ml of oil significantly reduces 
thermoregulation in marine birds and thus may be lethal? Explain and justify any 
disagreement with this conclusion. 

g.2) To the extent that the proponent agrees with this conclusion (see g.1, above), explain 
and justify the position that “a larger area [at Arachne Reef] would experience exposure 
to surface sheens less than 10 μm thick, but these thin sheens have low potential to 
cause harm to wildlife receptors” (Reference i). 

h.1) In light of evidence to the contrary provided above, explain and justify the proponent’s 
conclusions with respect to exposure to surface water oiling and the potentially acute 
effects. In particular, explain and justify the proponent’s conclusions that: (1) 350 ml of 
oil represents a lethal exposure threshold and (2) a 10 μm slick thickness represents a 
lethal exposure threshold to wildlife, including marine birds. 

h.2) In the DQERA, the proponent states that it has relied on “conservative 
assumptions...likely to over-state rather than under-state the actual adversity of 
outcomes” (Reference i). In relying on the above conclusions (i.e. the reliability of the 
350 ml of oil and the 10 μm slick thickness lethal exposure thresholds), does the 
proponent still assert that its approach is “likely to over-state rather than under-state the 
actual adversity of outcomes” on marine birds (Reference i)? Explain and justify your 
answer. 

i.1) The proponent states that the approach used by French-McCay (2009), including the 
350 ml oil amount and 10 μm oil slick thickness lethal thresholds, employs a “commonly 
applied benchmark, and is considered reasonable” (Reference ii). Provide a list of peer- 
reviewed studies that have employed the approach and the 350 ml oil and 10 μm oil slick 
thickness lethal thresholds, as outlined by French-McCay (2009). 
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Response: 

a.1) Section 3.3.2 of the Detailed Quantitative Ecological Risk Assessment (DQERA) for 
Loading Accidents and Marine Spills (NEB IR No. 1.62d; Filing ID A3W9K1) provides the 
context of acute effects for the assessment as follows:   

 “Acute effects are considered to be those that result from direct exposure to 
hydrocarbons, and are manifest within a short period of time following such exposure. 
For additional context, the highest concentrations of volatile hydrocarbons in air, and 
dissolved hydrocarbons in water, are typically observed within the first 24 to 48 hours 
following an oil spill. The length of time that oil can remain floating on the water surface, 
or is available to strand along shorelines is more variable, and scales according to the 
characteristics of the receiving environment. The time-frame of environmental fate and 
transport modeling used to support this assessment reflects those characteristics, such 
that oil has undergone initial stranding within Burrard Inlet for 60 hours following the 
initiation of the hypothetical spill, and oil has undergone initial stranding in the Strait of 
Georgia and Juan de Fuca Strait within 10 to 15 days of the initiation of the hypothetical 
spills at Arachne Reef. The acute effects assessment corresponds to these time 
frames.” 

a.2) The evaluation of acute effects from exposure of birds and mammals to oil on the water 
surface is discussed in Section 3.4.3 of the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading  Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing ID A3W9K1).  

 Sections 3.4.3 and 3.4.4 of the DQERA describe not only the approach taken to evaluate 
potential for harm to marine birds exposed to spilled crude oil, but also the kinds of 
effects that were observed following the Exxon Valdez oil spill in Prince William Sound. 
For the purposes of the DQERA, a surface water slick thickness of 10 μm was assumed 
as a threshold thickness for oiling mortality. Those birds exposed to a slick having a 
thickness of greater than 10 µm at any time during the oil spill simulation were assumed 
to die, given the low probability for timely capture, treatment and rehabilitation. Maps 
showing the areas affected by slicks having a thickness of greater than 10 µm at any 
time during the oil spill simulation can be found in the DQERA, as Figures 5.6 (for the 
smaller oil spill [Filing ID A3W9K4]) and 5.13 (for the credible worst case oil spill [Filing 
ID A3W9K6]). This conservative assumption and assessment approach incorporates 
other acute exposure pathways (e.g., oral ingestion through preening), as the birds are 
assumed to have previously succumbed to hypothermia. 

b.1) BC Nature & Nature Canada mistakenly focus on a volume of oil, when in fact, it is the 
slick thickness that is used in the Detailed Quantitative Ecological Risk Assessment (the 
DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) as a benchmark for acute lethality in 
birds. The analysis and thresholds provided are consistent with French McCay (2009) 
and the CERCLA Type A Natural Resource Damage Assessment Model for Coastal and 
Marine Environments (United States Department of the Interior 1997) which states: 
“If the volume of the spillet is less than 20 ml, no effects are assumed. If the diameter of 
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the spillet is less than 230 m, a thickness of 100 μm is assumed as a threshold thickness 
for oiling mortality. If the spillet is larger than 230 m in diameter, 10 μm is assumed as a 
threshold thickness for oiling mortality.”  Since the DQERA deals with the credible worst 
case and smaller spill volumes, both of which are expected to result in large slicks, the 
threshold slick thickness of 10 µm was the only consideration.   

Adverse effects (i.e., death due to oiling followed by hypothermia) are assumed to occur 
to marine birds and fur-bearing semi-aquatic mammals (e.g., mink, otters, sea otters) 
if the estimated slick thickness equals or exceeds 10 µm in any model grid square, at 
any time step, in the oil spill fate and transport simulation. The time step used in the 
modeling for the DQERA typically ranged from 10 to 30 seconds, so this exposure 
period could theoretically be very brief. For spills in Burrard Inlet, the grid size was 
approximately 125 m square; for spills at Arachne Reef, the grid size was approximately 
1 km square. 

Reference: 

United States Department of the Interior.  1997.  The CERCLA Type A Natural Resource 
Damage Assessment Model for Coastal and Marine Environments (NRDAM/CME) 
Technical Documentation Volume I - Part 1 Model Description. April 1996, Revision I, 
dated October 1997. 

b.2) Please refer to the response to BC Nature Nature Cda IR No. 2.22b.1, which provides 
the basis for benchmarks of slick thickness for oiling mortality. For the purposes of the 
Detailed Quantitative Ecological Risk Assessment of Loading Accidents and Marine 
Spills (DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) wildlife includes both marine birds 
and “furred” mammals such as mink, otter, and sea otter. 

b.3) Refer to response to BC Nature Nature Cda IR No. 2.22b.2. 

b.4) The amount of oil was not used as an assessment benchmark. Please refer to response 
to BC Nature Nature Cda IR No. 2.22b.1 that provides the basis for benchmarks of oiling 
mortality based on slick thickness. 

b.5) Trans Mountain does not agree with the intervenors’ suggestion that Marbled Murrelet 
may have a particular sensitivity to crude oil exposure. The historical decline of Marbled 
Murrelet appears to be caused by factors other than exposure to spilled oil (please refer 
to response to BC Nature Nature Cda IR No. 2.19c.1).  Please also refer to the response 
to BC Nature Nature Cda IR No. 2.22b.1 which describes the conservative evaluation 
approach based on predicted surface slick thickness, irrespective of species 
vulnerability. 

b.6) The amount of 350 ml of oil was not used as an assessment benchmark in the Detailed 
Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and Marine 
Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9). 
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 Please refer to response to BC Nature Nature Cda IR No. 2.22b.1 that provides the 
basis for benchmarks of slick thickness for oiling mortality. 

b.7) The amount of 350 ml of oil was not used as an assessment benchmark in the Detailed 
Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and Marine 
Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9). 

 Refer to response to BC Nature Nature Cda IR No. 2.22b.1 that provides the basis for 
benchmarks of oiling mortality based on slick thickness. 

b.8) The amount of 350 ml of oil was not used as an assessment benchmark in the Detailed 
Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and Marine 
Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9). 

 Refer to response to BC Nature Nature Cda IR No. 2.22b.1 that provides the basis for 
benchmarks of marine bird oiling mortality based on slick thickness. 

c.1) Section 3.3.2.2 of the Detailed Quantitative Ecological Risk Assessment (DQERA) for 
Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing ID A3W9K1) 
acknowledges that “Birds and mammals exposed to crude oil on the surface of the 
water, leading to harmful effects on these species as a result of either hypothermia 
(caused by loss of insulative characteristics of fur or feathers) or ingestion of crude oil as 
a result of grooming or other behaviours following such exposure.” 

c.2) Please refer to the response to BC Nature Nature Cda IR No. 2.22b.1 for a description of 
the use of a slick thickness threshold and the response to BC Nature Nature Cda IR 
No. 2.22a.2 for rationale as to how this approach incorporates multiple acute exposure 
pathways.  

 BC Nature and Nature Canada has incorrectly concluded that only mortality from direct 
exposure to floating oil was incorporated into the Detailed Quantitative Ecological Risk 
Assessment (the DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, 
A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9). The DQERA also 
considers exposure of fish and other aquatic life to dissolved hydrocarbons via the 
narcosis and blue sac disease endpoints; effects of crude oil impinging on shorelines; 
effects on sediment quality of crude oil that may sink to the bottom of the sea; acute 
exposure of marine mammals to vapour inhalation; and chronic exposure of wildlife 
receptors to ingestion of hydrocarbon residues (including PAHs and alkyl PAHs) at time 
points of four weeks and one- to two-years post-spill. In addition, Technical Report 7-2, 
Ecological Risk Assessment of Westridge Marine Terminal Spills (Filing ID A3S4X1), 
and Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7) provide the complementary results of stochastic analysis with a 
habitat-focused assessment approach that addresses shorelines, fish and fish habitat, 
marine birds and marine mammals.  
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c.3) Please refer to the response to BC Nature Nature Cda IR No. 2.22b.1 which provides 
the basis for benchmarks of oil mortality based on slick thickness used to evaluate 
potential effects in the Detailed Quantitative Ecological Risk Assessment (DQERA) for 
Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, 
A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9). Adverse effects 
(e.g., death of marine birds due to hypothermia) are conservatively assumed to apply at 
any location where the oil spill fate and transport model estimates a slick thickness of 
greater than 10 µm at any time during the simulation. 

c.4) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of slick thickness for oiling mortality used to evaluate potential effects in the 
Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

c.5) Please refer to the response to BC Nature Nature Cda IR No. 2.22b.1 which provides 
the basis for benchmarks of oil mortality based on slick thickness used to evaluate 
potential effects in the Detailed Quantitative Ecological Risk Assessment (DQERA) 
for Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, 
A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

c.6) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of slick thickness for oiling mortality used to evaluate potential effects in the 
Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

d.1) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

d.2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.1) The amount of 250-500 mL of oil was not used as an assessment benchmark in the 
Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  Refer to response to BC Nature 
Nature Cda IR No. 2.22b.1 which provides the basis of oil mortality based on slick 
thickness used to evaluate potential effects in the DQERA. 
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e.2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.3) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of slick thickness for oiling mortality used to evaluate potential effects in the 
Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.4) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.5) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.6) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

e.7) An update to the DQERA is not required. Refer to response to BC Nature Nature Cda IR 
No. 2.22b.1 which provides the basis for benchmarks of oil mortality based on slick 
thickness used to evaluate potential effects in the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading  Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, 
A3W9K8, A3W9K9).  

f.1) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

f.2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
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A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  The question of body width is not 
relevant to the assessment approach used.  

f.3) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

g.1) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).  The question is not relevant to the 
assessment approach used.  

g.2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

h.1) (1) The amount of 350 mL of oil was not used as an assessment benchmark in the 
Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents and 
Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).   

 (2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis 
for benchmarks of oil mortality based on slick thickness used to evaluate potential 
effects in the DQERA. 

h.2) Refer to response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9). Based on the rationale provided in 
that response, Trans Mountain believes that the approach is likely to over-state rather 
than under-state the actual adversity of outcomes. In addition, the spill scenarios 
evaluated at representative locations are considered to have a low probability of 
occurrence (i.e., the scenarios considered and formally evaluated are not likely to 
unfold).  

i.1) The amount of 350 mL of oil was not used as an assessment benchmark. Refer to 
response to BC Nature Nature Cda IR No. 2.22b.1 which provides the basis for 
benchmarks of oil mortality based on slick thickness used to evaluate potential effects in 
the Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents 
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and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9).    
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Trans Mountain Response to BC Nature & Nature Cda IR No. 2 

2.23 Detailed Quantitative Ecological Risk Assessment (DQERA) Chronic Exposure 
Assessment for Birds 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF pages 68 of 91

Preamble: 

The proponent claims that with regard to marine birds, chronic exposures to low levels of crude 
oil or PAHs will be dominated by “oral exposure due to consumption of prey or sediment 
containing traces of hydrocarbons” (Reference i). 

The proponent further clarifies that at the Westridge Marine Terminal (WMT), chronic effects to 
birds are evaluated starting about five days after the spill (Reference i). At Arachne Reef, 
chronic effects to birds are evaluated starting “about two weeks” after the spill (Reference i). 

We note that the proponent does not include ingestion of oil by preening of oil-fouled feathers as 
an exposure mechanism. 

Request: 

a.1) Explain and justify the discrepancy in evaluating effects of chronic exposure to birds at 
the WMT (beginning ~ five days post spill) and Arachne Reef (beginning ~ two weeks 
post spill). In your response, include scientific references to support your answer. 

a.2) Is it possible for a marine bird at WMT to die from exposure via preening of oil-fouled 
feathers prior to the expiry of the five-day period the proponent has identified? Is it 
possible for a marine bird at Arachne to die from exposure via preening of oil-fouled 
feathers prior to the expiry of the two-week period the proponent has identified? In 
answering this question, please include scientific references. 

a.3) Does the proponent exclude ingestion of oil due to birds’ preening of oil-fouled feathers 
as a potential mechanism for chronic exposure to oil because all or the majority of oil- 
fouled birds will have died during the acute phase of the oil spill? 

a.4) Provide a Chronic Exposure Assessment for birds that includes ingestion of oil due to 
preening of oil-fouled feathers. 

a.5) Identify and state all possible mechanisms for chronic oil exposure to birds at the WMT 
and Arachne Reef. 

Response: 

a.1) Section 3.5 of the Detailed Quantitative Ecological Risk Assessment (DQERA) for 
Loading Accidents and Marine Spills (NEB IR No. 1.62d, Filing ID A3W9K1 PDF 
page 68 of 91), which describes the chronic exposure assessment for mammals and 
birds, unfortunately contains an error.  Instead of stating that “For the hypothetical spill at 
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the WMT … the potential for chronic effects to mammals or birds caused by chronic oral 
ingestion of crude oil or PAHs is evaluated starting about 5 days after the spill”, and that 
for “hypothetical spills at Arachne Reef, the potential for chronic effects to mammals or 
birds caused by chronic oral ingestion of crude oil or PAHs is evaluated starting about 
two weeks after the spill”, it should have been stated in both cases that the chronic 
effects assessment was conducted at times of four weeks and one to two years after the 
spills. The correct approach is further described in Section 6 of the DQERA (Chronic 
Effects Assessment for Ingestion of Hydrocarbons by Mammals and Birds). 

a.2) The evaluation of acute effects from exposure of birds and mammals to oil on the water 
surface is discussed in Section 3.4.3 of the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading  Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, 
A3W9K8, A3W9K9). Sections 3.4.3 and 3.4.4 of the DQERA describe not only the 
approach taken to evaluate potential for harm to marine birds exposed to spilled crude 
oil, but also the kinds of effects that were observed following the Exxon Valdez oil spill in 
Prince William Sound. For the purposes of the DQERA, a surface water slick thickness 
of 10 μm is assumed as a threshold thickness for oiling mortality. Those birds exposed 
to a slick having a thickness of greater than 10 µm at any time during the oil spill 
simulation are assumed to die, given the low probability for timely capture, treatment and 
rehabilitation. This conservative assumption and assessment approach incorporates 
other acute exposure pathways (e.g., oral ingestion through preening or any other acute 
exposure pathway), as the birds are assumed to have previously succumbed to 
hypothermia. 

 Maps showing the areas affected by slicks having a thickness of greater than 10 µm at 
any time during the oil spill simulation can be found in the DQERA, as Figure 4.10 for the 
credible worst case oil spill at Westridge Marine Terminal, and Figures 5.6 (for the 
smaller oil spill) and 5.14 (for the credible worst case oil spill) at Arachne Reef.   

a.3) Please refer to the response to BC Nature Nature Cda IR No. 2.23a.2. 

a.4) Please refer to the response to BC Nature Nature Cda IR No. 2.23a.2. 

a.5) Please refer to the response to BC Nature Nature Cda IR No. 2.23a.2. 
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Trans Mountain Response to BC Nature & Nature Cda IR No. 2 

2.24 Detailed Quantitative Ecological Risk Assessment (DQERA) Model Validation With 
2007 Accidental Oil Spill 

Reference: 

i) A3W9K1; Trans Mountain Response to NEB IR No. 1.62d-Attachment 1 (1 of 9)
PDF page 2 & 3 of 91

ii) A3W9K4; Trans Mountain Response to NEB IR No.1.62d - Attachment 4 (4 of 9)
PDF pages 2, 3, 9 & 14 of 24

Preamble: 

The proponent claims that the 2007 oil spill from the TMX pipeline into the Burrard Inlet, which 
was reported to oil 38 birds within the first two weeks of the spill, was not observed to cause 
population-level effects on marine birds (Reference ii). 

“The 2007 spill summary report noted that the number of affected birds was relatively low 
because the spill occurred during late July, which was outside the main migratory and 
overwintering period, and after the end of the breeding season” (Reference ii). 

Because the DQERA predicted that population-level effects would be unlikely, the proponent 
claims that the 2007 accident represents a “validation” of the DQERA (Reference i). 

Request: 

a.1) While summer season has “warmer water and air temperatures”, facilitating “more rapid 
dissolution and/or volatilization of lighter pseudo-components into water or air, 
respectively”, a July spill date falls “outside the main migratory and overwintering period 
for birds, and after the end of the breeding season” (Reference ii). Confirm that the 2007 
accidental oil spill occurred in summer and thus, bird mortalities were likely lower than if 
the spill occurred in other seasons (Reference ii). Why has the proponent chosen to use 
the same time of year for the modelling in the DQERA? 

a.2) Does the proponent consider its 2007 observations of oiled birds to be complete, 
meaning that there is no uncertainty surrounding estimates of bird mortality? 

a.3) Provide a daily estimate of marine bird spatial observation coverage in the six weeks 
following the 2007 accidental oil spill (e.g. on a daily basis, approximately 20% of the oil 
spill region was surveyed). 

a.4) Given the differences in chemical composition between the 2007 TMX spill and the 
modelled spill in the DQERA (Albion Heavy Synthetic Oil versus Cold Lake Winter 
Blend), explain and justify how the 2007 spill provides a “validation” of the modelled spill 
results in the DQERA (Reference ii). 
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Response: 

a.1) Deterministic oil spill modelling which was completed in support of the Detailed 
Quantitative Ecological Risk Assessment (DQERA) for Loading  Accidents and Marine 
Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9) considered more than just potential effects to 
marine birds. Section 3.2.7 of the DQERA provides an overview of the modelling 
program. Section 4.2.4 and Section 5.2.4 of the DQERA provide the credible worst case 
rationale applied to the selection of the date and time of the specific scenarios for 3-D 
deterministic modelling for spills originating at Westridge Marine Terminal and Arachne 
Reef, respectively. 

a.2) The 2007 accident and its consequences are described in Appendix B of the Detailed 
Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents and Marine 
Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, 
A3W9K6, A3W9K7, A3W9K8, A3W9K9). Thirty-eight birds from seven species (mostly 
Canada goose) were observed to be oiled as a result of that accident. Of these birds, 
15 were captured, and 13 were successfully cleaned and released. No oiled birds were 
observed after the 12th day of monitoring, and no dead birds were observed in the 
surveyed areas despite regular monitoring. Additional information related to the marine 
bird monitoring program is described in Section 3.3.4.1 of the Environmental Impact 
Statement (Stantec 2010; [Filing IDs A4H6G4, A4H6G5, A4H6G6, A4H6G7, A4H6G8, 
A4H6G9, A4H6H0, A4H6H1, A4H6H2, A4H6H3, A4H6H4, A4H6H5, A4H6F0]), which 
estimates that 90 – 95% of oiled birds were reported. 

 Trans Mountain does not dispute that birds could be oiled and die in the unlikely event of 
a crude oil spill at the Westridge Marine Terminal.  However, the results of both the 2007 
monitoring program and the DQERA indicates that “catastrophic” mortality of bird 
populations is not a likely outcome. It is Trans Mountain’s view that any mortality of birds 
caused by a crude oil spill would be an unacceptable adverse environmental effect, and 
no such mortality of birds is acceptable under any circumstances. 

 What is important is to ensure that oil spill prevention programs and processes are such 
that a crude oil spill at the Westridge Marine Terminal is a highly unlikely event, and oil 
spill preparedness is maintained so that in the unlikely event of such a spill, response 
and recovery actions are both prompt and effective. 

 The Westridge Marine Terminal has been operating for over 50 years with an excellent 
safety record. Trans Mountain’s goal is to design, maintain and operate the new terminal 
to even higher standards of safety. 

Reference: 

Stantec Consulting Limited. 2010. Environmental Impact Statement. Divisions B and D: Sewers, 
Foreshore, and Marine Environment. Westridge Hydrocarbon Accidental Release. 
Prepared for Kinder Morgan Canada Inc. by Stantec Consulting Ltd. Project No. 
1033541. May 2010. Filed with the NEB February 13, 2015. 
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a.3) Daily estimate of marine bird spatial observation coverage in the six weeks following the 
2007 accidental oil spill were not documented. Appendix B of the Detailed Quantitative 
Ecological Risk Assessment (DQERA) for Loading Accidents and Marine Spills 
(DQERA; NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9) provides a summary of the 
documented effects resulting from the spill including effects to marine birds. The report 
notes that no oiled birds were observed after the 12th day of monitoring, and no dead 
birds were observed in the surveyed areas. Additional information related to the marine 
bird monitoring program is described in Section 3.3.4.1 of the Environmental Impact 
Statement (Stantec 2010; [Filing IDs A4H6G4, A4H6G5, A4H6G6, A4H6G7, A4H6G8, 
A4H6G9, A4H6H0, A4H6H1, A4H6H2, A4H6H3, A4H6H4, A4H6H5, A4H6F0]). 
Table 3.21 of the EIS report provides the number of wildlife observations in the local 
area during the monitoring period. 

Reference: 

Stantec Consulting Limited. 2010. Environmental Impact Statement. Divisions B and D: Sewers, 
Foreshore, and Marine Environment. Westridge Hydrocarbon Accidental Release. 
Prepared for Kinder Morgan Canada Inc. by Stantec Consulting Ltd. Project 
No. 1033541.  May 2010.  Filed with the NEB February 13, 2015. 

a.4) A comparison of the measured environmental effects resulting from the 2007 spill which 
occurred near the Westridge Marine Terminal (WMT), and the 3-D modelling results and 
effects assessment for a Credible Worst Case spill resulting from a loading accident at 
WMT are discussed in Section 8.1.3 of the Detailed Quantitative Ecological Risk 
Assessment (DQERA) for Loading Accidents and Marine Spills (NEB IR No. 1.62d, 
Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, A3W9K5, A3W9K6, A3W9K7, 
A3W9K8, A3W9K9). 

 While detailed chemical differences in the two products (Albion Heavy Synthetic Oil 
versus Cold Lake Winter Blend) have not been measured, the differences in physical 
and chemical properties are not expected to yield significantly different results relative to 
associated effects of a crude oil spill. 

 Section 5.1.1 of Volume 7 (Hydrocarbon Properties Relevant to the Trans Mountain 
Expansion Project; Filing ID A3S4V5) provides a comparison of physical and chemical 
properties of the range of oil products to be carried by the TMEP. Section 5.4.4 of 
Volume 8A (Fate and Behaviour of Accidental Project-Related Diluted Bitumen Spills; 
Filing IDs A3S4Y5 and A3S4Y6) includes information on the factors which were taken 
into consideration in selecting CLWB as a representative product for the purposes of 
spill modeling. 
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Trans Mountain Response to BC Nature & Nature Cda IR No. 2 

2.25 Marine Bird Indicator Species: Effects Assessment - Marine Transportation 

Reference: 

i) A3S4J6; Application Volume 8B2 - Marine Bird Technical Report
PDF pages 18, 19, 20, 42, 47 & 48 of 90

ii) A3Z1K3; Attachment – Table, 1.01 c.1
PDF page 3 of 64

iii) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.01h
PDF pages 4 & 5 of 72

iv) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.01j
PDF page 5 of 72

v) A3Z1K3; Attachment - Table, 1.01j
PDF page 9 of 64

vi) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.01g
PDF page 4 of 72

vii) A3Z1K3; Attachment - Table, 1.01g
PDF page 7 of 64

Other References: 

Lindenmayer, D.B., Margules, C.R., Botkin, D. B. 2000. Indicators of biodiversity for ecological 
sustainable forest management. Conservation Biology 14(4):941-950. 

Preamble: 

The proponent states that “marine bird indicators are selected to represent the [project-related] 
effects to similar ecological groups of species (Lindenmayer et al. 2000)” (Reference i), a 
definition that is described as a management indicator species in Lindenmayer et al. (2000). 

Indicator species are widely used to assess management regimes. However, rather than simply 
identifying indicator species, given the existing (and often inadequate) literature, it has been 
recommended that “carefully designed studies are required to test relationships between the 
presence and abundance of potential indicator species and other taxa” (Lindenmayer et al. 
2000). The use of indicators that poorly reflect their designated purpose, here identified as 
representing the project-related effects on the wider marine bird community, may not accurately 
reflect project-related consequences for the wider marine bird community. 

Another related issue is that indicator species are commonly used within an ongoing monitoring 
program that quantitatively measures the management regime effects or, as in this situation 
warrants, the project-related effects on the marine bird indicator species. No ongoing monitoring 
program has been described by the proponent that would quantitatively measure the Project- 
related consequences to the five marine bird indicator species (the fork-tailed storm-petrel 
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(Oceanodroma furcata), Cassin’s auklet (Ptychoramphus aleuticus), surf scoter (Melanitta 
perspicillata), pelagic cormorant (Phalacrocorax pelagicus pelagicus) and glaucous-winged gull 
(Larus glaucescens)) listed in the Project Application (Reference i). Further, the proponent has 
not identified or generated quantitative marine bird indicator species distribution and abundance 
baseline information (e.g. distribution and density within the Marine RSA or breeding population 
size etc.) that could be used as a robust, pre-project baseline to monitor and mitigate any 
project- related consequences, including unanticipated effects not identified by the proponent. 
One of the indicator species selection criteria used by the proponent is that there is an 
“established baseline of information on [species] biology, and population abundance and 
distribution” (Reference i). 

Request: 

a.1) Why has the Surf Scoter – which feeds primarily on molluscs (Phylum Mollusca) – been 
selected as an indicator species representing the “overwintering crustacean foraging 
guilds”, which have a diet that emphasizes crustaceans (Phylum Arthropoda) (Reference 
i)? Would a species with a diet primarily made up of crustaceans (Phylum Arthropoda) 
not be a more appropriate representative of the overwintering crustacean foraging guild 
(Reference i)? 

a.2) Why has the proponent chosen to define the “overwintering crustacean foraging guild” 
as including species – such as the Surf Scoter – which primarily consume molluscs 
(rather than crustaceans) (References ii)? 

a.3) Rather than using a mollusc forager to represent crustacean foragers, should this group 
not be subdivided so as to include a representative indicator species for both crustacean 
foragers and mollusc foragers (Reference i)? Explain and justify your answer. 

b) Explain and justify how the Black Oystercatcher, as a shorebird indicator species, validly 
represents Western Sandpipers (a shorebird), the global population of which passes 
through the Marine RSA each year. 

c.1) Indicator species are used to represent other similar species in the determination of the 
significance of potential harm. The significance of potential harm depends as much on 
potential to be affected as it does on the magnitude of the effect. Explain and justify how 
selecting a species which represent 0.0028% of the total Marine RSA bird population 
(9 individual birds), and which does not breed in the Marine RSA – the Fork-tailed Storm 
Petrels – adequately addresses the magnitude aspect of significance (Reference i). 

c.2) Indicator species are used to represent other similar species in the determination of the 
significance of potential harm. The significance of potential harm depends as much on 
the potential to be affected as it does on the magnitude of the effect. Explain and justify 
how selecting a species which represent 0.01% of total Marine RSA bird population 
(42 individual birds), and which does not breed in the Marine RSA – the Cassin’s Auklet 
– adequately addresses the magnitude aspect of significance. (Reference i) 

c.3) Indicator species are used to represent other similar species in the determination of the 
significance of potential harm. The significance of potential harm depends as much on 
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the potential to be affected as it does on the magnitude of the effect. Can the proponent 
confirm that its position is that the magnitude and significance of harm remains the same 
whether 9 birds are affected (0.0028% of the Marine RSA bird population), or whether 
32,142 birds are affected (10% of the Marine RSA bird population) (Reference i)? 

c.4) If the previous answer (c.3) is answered in the negative, explain and justify your decision 
to use the above mentioned indicator species – the Fork-tailed Storm Petrel and 
Cassin’s Auklet – in light of their total population relative to the total population of birds in 
the Marine RSA). 

c.5) Indicator species are used to represent other similar species in the determination of the 
significance of potential harm. The significance of potential harm depends as much on 
potential to be affected as it does on the magnitude of the effect. Why has the Marbled 
Murrelet, a SARA-listed species, which uses the Marine RSA much more frequently than 
either Fork-tailed Storm Petrels, or Cassin’s Auklets, not been assessed in terms of the 
significance of risk? (Reference i) 

c.6) The proponent states that “there are fewer records documented of the Cassin’s Auklet 
than some other alcids in the Marine RSA, this is likely to be at least in part because 
they tend to forage farther offshore” (Reference iii). There is no evidence provided in the 
proponent’s application to support this claim; what evidence, if any, does the proponent 
rely on to support the conclusion that the Cassin’s Auklet forages farther offshore than 
other alcids? 

d.1) The proponent states that “quantitative baseline information on species density within 
the Marine RSA is not considered necessary to conduct a reasonable assessment of 
potential Project effects” (Reference iv). The proponent further states that “more detailed 
knowledge of the abundance and distribution of [the marine bird indicator] species would 
not improve our understanding of effects pathways” (Reference iv). In light of these 
statements, is it the proponent’s position that, in assessing potential Project effects, the 
significance of harm – if determined to be an effect of the Project (an effect pathway) – 
would be the same in a densely populated area with a significantly greater abundance of 
birds as it would be in a sparsely populated area with a very low abundance of birds? 

d.2) Define “reasonable assessment” as used in the proponent’s statement above; is the 
proponent considering the significance of Project effects, or solely listing potential effects 
without regard for their significance? 

d.3) If significance is being considered, explain how it could possibly be determined without 
any reference to abundance or distribution data in the proponent’s Application. 

d.4) The proponent states that the Project effects “assessment assumed [marine bird 
indicator] species are present in the area” and that therefore quantitative field evidence 
was unnecessary as it would only confirm that assumption (Reference v, emphasis 
added). In assuming that the marine bird indicator species are present in the area where 
Project effects are to occur, does the proponent assume that 100% of the proportion of 
birds inhabiting the Marine RSA, for each of the species, are present? If not, what 
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percentages of the marine bird indicator species inhabiting the Marine RSA are assumed 
to be present? Provide sources of evidence to support and justify your response. 

d.5) The proponent states that evaluation of potential effects on birds in the Marine RSA was 
“based on an understanding of species ecology and behaviour” (Reference iv). “Species 
ecology” includes the understanding and study of species abundance and distribution, 
yet no abundance or distribution data were used. If the proponent is using a different, 
non-scientific definition of “species ecology”, what definition of “species ecology” is the 
proponent using? 

d.6) The proponent states that evaluation of potential effects on birds in the Marine RSA was 
“based on an understanding of species ecology and behaviour” (Reference iv). Species 
ecology includes the understanding and study of species abundance and distribution, yet 
no abundance or distribution data were used. Rather, the proponent states that “the 
assessment was based on knowledge of the indicator species and the potential effects 
on these species due to Project effects” (Reference v). List the sources of 
aforementioned knowledge. 

d.7) Additionally, as this “knowledge” (see d.6) does not include knowledge of the abundance 
or distribution of the indicator species, describe and justify what factors were being used 
to determine potential effects on birds. 

d.8) How do these factors (see d.7) support an adequate assessment of the magnitude and 
significance of the potential Project effects? 

d.9) In drawing conclusions about the Project effects on birds in the Marine RSA, the 
proponent relies on an “established baseline” of data. In Table 3.1 (Reference i), only the 
Surf Scoter is listed as having an “established baseline of information”; the proponent 
claimed this was a mistake, and that this “established baseline” applied to all indicator 
species (Reference vi). The proponent describes this “established baseline” as including 
“long-term datasets, peer-reviewed journals, and technical reports addressing species 
abundance, distribution, life history, and habitat use” (Reference vii). Further, the 
proponent states that this term, “established baseline”, includes local data where 
possible, supplemented by data from outside the Marine RSA where necessary 
(Reference v). Provide all references to these sources of data and explain and justify 
their relevance and usage. 

d.10) Explain and justify the proponent’s decision to use data from outside the Marine RSA to 
determine Project effects on birds within the Marine RSA? 

d.11) How were abundance and distribution data used in determining the significance of 
effects in the Marine RSA? In answering, reference the abundance and distribution data 
from the abovementioned technical reports which were used in the Project effects 
assessment. 
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Response: 

a.1) The guild was given an overly specific name, in that many of the species it represents 
have a diet that emphasizes crustaceans, but others (such as Surf Scoter) favour 
molluscs. More generally, this is a community of diving ducks that are primarily present 
in the Marine Regional Study Area (RSA) from fall through spring. Given that potential 
effects arising from the Project are not linked to diet, Surf Scoter effectively represents 
this suite of species because it is particularly widespread and abundant. 

a.2) Refer to response to BC Nature Nature Cda IR No. 2.25a.1. 

a.3) Given that potential effects arising from the Project are not linked to diet, there is no 
need to have separate indicator species for crustacean foragers and mollusc foragers. 
Species from both groups co-occur regularly, and are exposed to the same potential 
effects of the Project.  Therefore, Surf Scoter adequately represents both groups. 

b) Black Oystercatcher was not in fact identified as an indicator species for the Project. 
As per Section 4.3.8.4.1 of Volume 8A (Filing ID A3S4Y3), effects to shorebirds from 
routine operations are expected to be limited to wake effects, and as these were 
modeled to be well within the range of natural wave conditions as described in 
Section 4.3.6.6 of Volume 8A (Filing ID A3S4Y3), no shorebirds were selected as 
indicator species. 

 Furthermore, the shipping route is generally at least 2 km from shore, except in Burrard 
Inlet, Haro Strait, and near Victoria, all of which have largely rocky shorelines and 
provide limited habitat for Western Sandpipers, a species that favours extensive 
intertidal flats during migration (Franks et al. 2014) and in the Vancouver area is 
primarily associated with the large amount of highly suitable habitat found at Boundary 
Bay (IBA Canada 2015). 

References: 

Franks, S., D.B. Lank and W.H. Wilson. 2014. Western Sandpiper (Calidris mauri). The Birds of 
North America Online (A. Poole, Ed.) Cornell Lab of Ornithology, Ithaca NY. 
http://bna.birds.cornell.edu/bna/species/090. Accessed: January 2015 (Note that 
information on this website is not optimized for printing or saving offline.). 

IBA Canada. 2015. IBA Site Summary:  Boundary Bay - Roberts Bank - Sturgeon Bank (Fraser 
River Estuary).  Bird Studies Canada and Nature Canada.   

c.1) The definition of “magnitude” with respect to evaluating the significance of residual 
effects is provided in Table 4.3.1.2 in Section 4.3.1.4 of Volume 8A (Filing ID A3S4Y3). 
It specifies that magnitude reflects the degree to which residual effects are detectable 
and are within (low), approaching (medium), or exceeding (high) regulatory standards, 
while recognizing that in most cases no formal thresholds have been established, and 
evaluation of magnitude involves consideration of previous assessments by regulators 
and others. Determination of magnitude was therefore not dependent on abundance. 
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 Although relatively few Fork-tailed Storm-Petrels have been documented in the Marine 
Regional Study Area (RSA), reported numbers of other shearwaters and petrels are also 
small and, therefore, relative abundance did not drive selection of the indicator species 
in this case. Potential residual effects of the Project were evaluated under the 
conservative assumption that Fork-tailed Storm-Petrels (and related species) are 
present in the Marine RSA (i.e., in greater numbers than have been documented), and 
the assessment did not downgrade risk in relation to small population size. 

c.2) The definition of “magnitude” with respect to evaluating the significance of residual 
effects is provided in Table 4.3.1.2 in Section 4.3.1.4 of Volume 8A (Filing ID A3S4Y3).  
It specifies that magnitude reflects the degree to which residual effects are detectable 
and are within (low), approaching (medium), or exceeding (high) regulatory standards, 
while recognizing that in most cases no formal thresholds have been established, and 
evaluation of magnitude involves consideration of previous assessments by regulators 
and others. 

 The number of Cassin’s Auklets (42) reported in the Marine Regional Study Area (RSA) 
is admittedly smaller than that of some other alcids, including Ancient Murrelet (330), 
Marbled Murrelet (1,440), Rhinoceros Auklet (2,663), and Pigeon Guillemot (4,275) 
(Technical Report 8B-2 of Volume 8B, Marine Birds – Marine Transportation Technical 
Report [Stantec Consulting Ltd. December 2013, Filing ID A3S4J6]). However, Cassin’s 
Auklet was selected as the indicator species on a conservative basis, given that it tends 
to forage farther offshore than some others and, therefore, would on average be closer 
to the marine shipping lanes and more likely to be affected by any potential effects. 
The assessment of Cassin’s Auklet ignored its relative abundance, focusing instead on 
the potential for Project residual effects on this species, and by extension, other alcids 
occurring in the Marine RSA. 

c.3) Confirmed, depending on the effect pathway being considered. For example, if a 
temporary activity such as a passing ship disturbs birds, the number of birds exposed to 
the sound and associated disturbance would be higher in a densely populated area 
when compared with a sparsely populated area. However, where these effects are 
transitory and do not contribute to a population-level effect, the number of birds exposed 
to the temporary disturbance source is not relevant to a conclusion about effect 
magnitude.  For the hypothetical case where exposure results in mortality, the number of 
birds exposed would obviously be relevant.  

 Applying the significance criteria provided in Table 4.3.1.2 in Section 4.3.1.4 of 
Volume 8A (Filing ID A3S4Y3), potential harm is directly factored into the magnitude 
rating. Using the examples provided above, magnitude would likely be rated negligible or 
low for the first example, and high for the second example. A determination of the 
significance of the adverse residual effect would then consider the magnitude rating at 
the population level, the reversibility of the effect at the population level, along with the 
likelihood that the potential effect would occur. Accordingly, the ‘potential to be affected’ 
is only one of the considerations when evaluating significance.  

c.4) Not applicable – refer to the response to BC Nature Nature Cda IR No. 2.25c.3. 
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c.5) The potential residual effects of the Project on Marbled Murrelet are considered to be 
represented through the assessment of Cassin’s Auklet. Both are alcids with broadly 
similar diet and behaviour, but Cassin’s Auklet was considered to be a conservative 
selection given that it tends to forage farther offshore than most other alcids, and would 
therefore on average be closer to the marine shipping lanes and more likely to be 
affected by any potential residual effects. The assessment of Cassin’s Auklet ignored its 
relative abundance, focusing instead on the potential for Project residual effects on this 
species, and by extension Marbled Murrelet and other alcids occurring in the Marine 
Regional Study Area (RSA). 

c.6) The most numerous alcids in the Marine Regional Study Area (RSA) are Marbled 
Murrelet (1,440), Rhinoceros Auklet (2,663), and Pigeon Guillemot (4,275) 
(see Technical Report 8B-2 of Volume 8B-2, Marine Bird – Marine Transportation 
Technical Report [Stantec Consulting Ltd. December 2013, Filing ID A3S4J6]). Cassin’s 
Auklet tends to feed far offshore, often at the continental shelfbreak or beyond (Ainley 
et al. 2011), and commonly co-occurs with Rhinoceros Auklet, which favours water 
>15 m deep (Burger et al. 1993). Conversely, Marbled Murrelet prefers shallower and 
sheltered waters within 1 km of land, including mouths of bays, tidal rips, and shallow 
banks (Nelson 1997, Committee on the Status of Endangered Wildlife in Canada 
[COSEWIC] 2012). Similarly, in winter Pigeon Guillemot is largely found in sheltered 
inshore waters (Ewins 1993). 

References: 

Ainley, D.D., A. Manuwal, J. Adams and A.C. Thoresen. 2011. Cassin’s Auklet (Ptychoramphus 
aleuticus), The Birds of North America Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of 
Ornithology. Website: http://bna.birds.cornell.edu/bna/species/050. Accessed: January 
2015. (Note that information in this digital file is not optimized for printing or saving 
offline). 

Burger, A.E., R.P. Wilson, D. Garnie, and M.P.T. Wilson. 1993. Diving depths, diet, and 
underwater foraging of Rhinoceros Auklets in British Columbia. Canadian Journal of 
Zoology 71: 2528-2540. 

Committee on the Status of Endangered Wildlife in Canada. 2012. COSEWIC assessment and 
update status report on the Marbled Murrelet Brachyramphus marmoratus in Canada. 
Committee on the Status of Endangered Wildlife in Canada. Ottawa, ON. xi + 82 pp. 

Ewins, P.J. 1993  Pigeon Guillemot (Cepphus columba), The Birds of North America Online 
(A. Poole, Ed.). Ithaca NY, Cornell Lab of Ornithology. Website: 
http://bna.birds.cornell.edu/bna/species/049. Accessed: January 2015. (Note that 
information in this digital file is not optimized for printing or saving offline). 

Nelson, S.K. 1997. Marbled Murrelet (Brachyramphus marmoratus), The Birds of North America 
Online (A. Poole, Ed.). Ithaca NY, Cornell Lab of Ornithology. Website: 
http://bna.birds.cornell.edu/bna/species/276. Accessed: January 2015. (Note that 
information in this digital file is not optimized for printing or saving offline). 
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d.1) For reasons described in the response to BC Nature Nature Cda IR No. 2.25c.3, the 
extent of harm  could be, but would not necessarily be, greater in a densely populated 
area with a greater abundance of birds. Using the example provided earlier, if a 
temporary activity such as a passing ship disturbs birds, the number of birds exposed to 
the sound and associated disturbance would be higher in a densely populated area 
when compared with a sparsely populated area. However, where these effects are 
transitory and do not contribute to a population-level effect, the number of birds exposed 
to the temporary disturbance source is not relevant to a conclusion about effect 
magnitude at the population level. The effects assessment was conducted with the 
understanding that a large variety and number of birds are present within the Marine 
Regional Study Area (RSA). The specific details of abundance and distribution were not 
considered essential for the assessment, because a precautionary approach was taken 
in which potential residual effects were assessed under the assumption that marine birds 
are present throughout the Marine RSA, and the analysis was not adjusted by the 
relative abundance of indicator species. 

d.2) A “reasonable assessment” is one in which the assessor concludes that there is 
sufficient information to conduct a significance evaluation according to the method 
described in Section 4.3.1.4 of Volume 8A (Filing ID A3S4Y3). The evaluation completed 
for each marine bird indicator (Section 4.3.8.6 of Volume 8A (Filing ID A3S4Y3), did not 
merely list potential effects, but explicitly considered each of the significance criteria 
provided in Table 4.3.1.2 in Section 4.3.1.4 (Filing ID A3S4Y3), namely: duration of the 
event causing the effect; frequency of the event causing the effect; reversibility of the 
effect; magnitude of the residual effect expressed at the population level, and not 
necessarily representing the number of individuals affected; likelihood of the residual 
effect; confidence in the significance rating; and based on these criteria, the evaluation 
of effect significance for the indicator or effect pathway. Based on the approach applied 
by Trans Mountain, accurate abundance and distribution data are not a prerequisite for a 
reasonable assessment.  

d.3) Refer to responses to BC Nature Nature Cda IR Nos. 2.25c.3 and 2.25d.2. 

d.4) No specific numbers or percentages of populations were assumed. Rather, the 
assessment assumed that each indicator (and thus other species it was intended to 
represent) would be exposed to the effect pathway under evaluation. This approach was 
considered to be a more reasonable and defensible approach to evaluate potential 
effects of shipping activities that are expected to continue for many years, rather than 
relying on assumptions about seasonal and between year distribution and abundance of 
each bird indicator (as well as each species it was intended to represent).  

d.5) For the evaluation of potential effects on birds in the Marine RSA, species ecology was 
considered to the extent available and to the extent needed to inform the significance 
evaluation. Abundance and distribution were factored in at a high level (e.g., the focus 
was on species known to regularly occur in the Marine RSA), but the primary emphasis 
was on the habitat associations and behavioural traits that could expose marine birds to 
the effect pathway being considered. For example, gull species that are known to be 
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attracted to marine vessels would thus be more likely to be exposed to marine vessels, 
but this same ecological trait also means that they are less likely to be adversely 
affected by vessel disturbance.  

d.6) Species-specific citations with respect to species ecology and behaviour were provided 
in the assessment of each of the indicator species in Section 4.3.8.4 of Volume 8A 
(Filing ID A3S4Y3), with corresponding references listed in Section 7 of Volume 8A 
(Filing ID A3S4Z0). 

d.7) As explained in the response to BC Nature Nature Cda IR No. 2.25.d.1, details of 
abundance and distribution were not considered essential for the assessment, because 
a precautionary approach was taken in which potential residual effects were assessed 
under the assumption that marine birds are present throughout the Marine RSA and thus 
each marine bird indicator would be exposed to marine vessel activity, regardless of its 
relative abundance or distribution. As described in the responses to BC Nature Nature 
Cda IR No. 2.25.d.5 and 2.25d.6, the potential effects on birds were primarily evaluated 
with respect to the habitat associations and behavioural traits that could expose marine 
birds to the effects under consideration.  In other words, the focus of assessment was on 
understanding the potential nature of interaction between indicator species and the 
Project, given the habitat in which species occur, and their documented responses to 
marine vessels and related disturbance. This information was then used to rate 
significance criteria for each marine bird indicator, namely: duration of the event causing 
the effect; the frequency of the event causing the effect; reversibility of the effect; 
magnitude of the residual effect expressed at the population level, and not necessarily 
representing the number of individuals affected; likelihood of the residual effect; 
confidence in the significance rating; and based on these criteria, the evaluation of effect 
significance for the indicator or effect pathway. Based on the approach applied by Trans 
Mountain, accurate abundance and distribution data are not a prerequisite for a 
reasonable assessment.  

d.8) It appears that BC Nature &Nature Canada may be assuming that the magnitude 
criterion is a numerical rating scheme that requires numerical inputs. As noted in the 
response to BC Nature Nature Cda IR No. 2.25.c.1, the definition of “magnitude” with 
respect to evaluating the significance of residual effects is provided in Table 4.3.1.2 in 
Section 4.3.1.4 of Volume 8A (Filing ID A3S4Y3). It specifies that magnitude reflects the 
degree to which residual effects are detectable at the population level and if so, how this 
compares to any science-based or regulatory standards. This evaluation is not 
necessarily numerical, nor dependent on abundance and distribution. As such, 
magnitude is directly influenced by the manner in which project effects may act on a 
species. For example, if available information on an indicator species suggests that 
marine vessel traffic has high risk of mortality that would translate into detectable 
population level effects, such effects could be considered to be of high magnitude. In 
contrast, where existing knowledge shows that behavioural response is not associated 
with detectable population-level effects, such effects would be considered to be of low 
magnitude. The marine bird assessment provided in Section 4.3.8 of Volume 8 (Filing 
ID A3S4Y3) conservatively assumed that effects would be of low to medium magnitude. 
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Remaining significance criteria ratings (duration, frequency, reversibility, likelihood, and 
confidence) were then provided for each indicator or effect pathway to reach a 
conclusion on the significance of potential Project effects. 

d.9) The particular sources contributing to the established baseline of data vary by species, 
i.e., some references are more informative for certain marine birds than others. 
The baseline data included records on abundance and distribution to the extent available 
for the Marine RSA, and ecological knowledge about species, in many cases collected 
from various locations throughout their range. Results of field studies completed in the 
Marine Bird LSA (Westridge Marine Terminal) were also integrated, along with data 
provided by Environment Canada to identify known seabird colony locations to further 
characterize the baseline habitat use within the Marine RSA. 

 Regional data for marine bird species were collected from species status reports 
(e.g., COSEWIC), Bird Studies Canada, BC Coastal Waterbird Survey, BC Breeding 
Bird Atlas, BC Marine Bird Atlas, Project Feederwatch, Great Backyard Bird Count, 
North American Breeding Bird Survey, eBird, Environment Canada, BirdLife 
International, and the Burrard Inlet Environmental Action Plan:  

• BirdLife International. 2013. Important Bird Areas Factsheet: English Bay and 
Burrard Inlet. http://www.birdlife.org/datazone/sitefactsheet.php?id=11058.   

• Breault, A. and P. Watts. 1996. Burrard Inlet Environmental Action Plan Bird Survey 
Project: Seasonal and Spatial Trends in the Distribution and Abundance of Water 
Birds in Burrard Inlet. Burrard Inlet Environmental Action Plan Technical Report. 

• Burrard Inlet Environmental Action Program. 2002. Consolidated Environmental 
Action Plan for Burrard Inlet (updated 2011).  
http://www.bieapfremp.org/pdf/burrard_inlet_2011_cemp_web_use.pdf.   

• Campbell, R.W., N.K. Dawe, I. McTaggart-Cowan, J.M. Cooper, G.W. Kaiser and 
M.C.E. McNall. 1990. The Birds of British Columbia. Volume I. Nonpasserines: 
Introduction and Loons through Waterfowl. Published by University of British 
Columbia Press. Vancouver, BC. 

• Goudie, R.I., S. Brault, B. Conant, A.V. Kondratyev, M.R. Petersen, and K. Vermeer. 
1994. In The status of sea ducks in the north Pacific rim: toward their conservation 
and management. Transaction 59th North American Wildlife and Natural Resources 
Conference: 27-49. 

• Johannessen, S.C. and B. McCarter. 2010. Ecosystem Status and Trends Report for 
the Strait of Georgia Ecozone. Fisheries and Oceans Canada, Institute of Ocean 
Sciences. 

• Kenyon, J.K., K.H. Morgan, M.D. Bentley, L.A. McFarlane-Tranquilla, and K.E. 
Moore. 2009. Atlas of Pelagic Seabirds off the West Coast of Canada and Adjacent 
Areas. Technical Report Series No. 499. Canadian Wildlife Service Pacific and 
Yukon Region, British Columbia. 
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• Stevens, V. 1995. Wildlife diversity in British Columbia: Distribution and habitat use 
of amphibians, reptiles, birds, and mammals in biogeoclimatic zones. Working Paper 
04/1995. BC Ministry of Forests, Research Branch and BC Ministry of Environment, 
Lands and Parks; Wildlife Branch. Victoria, BC. 

• Vermeer, K. 1983. Marine bird populations in the Strait of Georgia; Comparison with 
the west coast of Vancouver Island. Canadian Technical Report of Hydrography and 
Ocean Sciences No. 19. 

In addition, supplementary species-specific citations were provided in the assessment of 
each of the indicator species in Section 4.3.8.4 of Volume 8A (Filing ID A3S4Y3), with 
corresponding references provided in Section 7 of Volume 8A (Filing ID A3S4Z0). 

d.10) The potential for the Project to have residual behavioural and population-level effects on 
marine birds is highly dependent on the behaviour of species and their sensitivity to such 
effects. Most literature on bird response to disturbance is from outside the Marine RSA, 
and so where data specific to the RSA were not available, the best available source of 
information was used. 

d.11) As defined in Table 4.3.1.2 in Section 4.3.1.4 of Volume 8A (Filing ID A3S4Y3), a 
significant residual environmental effect is considered as “A high probability of 
occurrence of a permanent or long-term residual effect of high magnitude that cannot be 
technically or economically mitigated.” The potential for residual effects on indicator 
species was evaluated by considering the effects pathways through which the Project 
could interact with them; this was strongly guided by the behavioural ecology of species, 
and the nature of their direct or indirect vulnerability to the effects, but was not 
dependent on the details of their abundance and distribution in the Marine RSA. 
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2.26 Hypothetical Oil Spill Scenarios 

Reference: 

i) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF pages 17 of 116 

ii) A3S5F6; TERMPOL 3.15 - General Risk Analysis and Intended Methods of Reducing Risks 
2 of 3  
PDF page 45 of 100 

iii) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.04a.1  
PDF page 16 of 72 

Preamble: 

The “Preliminary Quantitative Ecological Risk Assessment (PQERA) (later supplemented, 
though not replaced by the DQERA) is intended to evaluate and report on the range of 
environmental effects from hypothetical spills which could potentially occur as a result of spills 
during marine transportation along the shipping lanes” (Reference i). The selection of oil spill 
scenarios modeled “took into consideration both spill probability and potential consequences in 
terms of ecology, human and socio-economic sensitivities.” The characterization of risk is said 
to integrate exposure and hazard/effects assessments to provide an assessment of potential 
effects on each receptor type, including marine birds and their habitat. 

Request: 

a) The proponent has stated that: 

Nine original locations were reduced to five in a prioritization process which 
included experts in navigation, oil spill response, environmental effects and 
socioeconomics. The prioritization was based on overlap of socioeconomic and 
environmental resources as well as assessment of navigational challenges, so 
that the final identification of hypothetical spill locations was risk-informed and 
took into consideration both spill probability and potential consequences in terms 
of ecological, human, and socio-economic sensitivities (Section 4.4 of Technical 
Report 8B-7 of Volume 8B, Ecological Risk Assessment for Marine 
Transportation Spills (Stantec Consulting Ltd. December 2013) (Reference iii). 

Explain and justify how ecological and socio-economic values were considered in the 
decision not to consider sites B and C. 

b) Explain why site G was chosen over site F. Why does the proponent find “the weather 
exposed Race Rocks” to be “more relevant”? (Reference ii). 
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Response: 

a) As described in the combined responses to BC Nature Nature Cda IR No. 2.30a.01 and 
2.30a.02, Trans Mountain evaluated potential environmental effects of credible worst-
case and smaller oil spill scenarios at representative risk informed locations. Three 
representative locations were selected for ecological risk assessments because 
stochastic modelling results indicated that they were most likely to affect areas of high 
biological diversity, high human use or concern, or known ecological sensitivity 
(i.e., comparatively higher potential consequences for a spill affecting Roberts Bank and 
the Fraser River Delta, the Gulf and San Juan Islands, Race Rocks, and Puget Sound). 
Based on these considerations, site B (English Bay) and site C (Roberts Bank) were not 
selected as one of the three locations. To be clear, stochastic modelling indicated that 
the site D (Strait of Georgia scenario location was likely to affect areas of high ecological 
and socio-economic values in Roberts Bank and the Fraser River Delta as well as the 
Gulf and San Juan Islands. Concerns raised at North Vancouver and Langford public 
workshops held in May 2013 contributed to the selection of Arachne Reef as the 
representative location for detailed, deterministic spill modelling.  

b) Location F was not modeled for the reasons given below: 

 Site F at the pilot boarding point off Victoria was not modelled because Site G was being 
modelled due to the more challenging marine environment at Race Rocks, primarily 
wave conditions. These conditions would increase slightly the probability of a marine 
accident and release of oil at site G compared to site F. The difference in probability is 
likely small, highlighting the challenge in identifying more probable locations for marine 
accidents when the probability in general is extremely low.  

 From a practical perspective, the strength of the stochastic approach is that it shows 
where spilled oil could go in the event of an accident, but the resulting probability 
contours are not a reliable guide as to where crude oil would ultimately go in the event of 
a single unique accident. The stochastic approach provides statistical information on the 
spill extent and trajectory. However, the probability contours generated through 
stochastic modelling are valuable for informing spill response and preparedness 
planning. They also provide a transparent and defensible basis for describing the range 
of environmental effects that could result from a spill along the marine shipping route. 
Trans Mountain is confident that the evaluation of potential environmental effects at 
representative locations fulfill NEB requirements (Filing ID A3V6I2) and describe the 
range of environmental effects that could result from an oil spill along the marine 
shipping route. Evaluation of potential environmental effects at other sites would not 
have changed assessment conclusions.  
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2.27 Ecological Risk Assessment of Marine Transportation Spills on Marine Birds 

Reference: 

i) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page 68 of 116 

ii) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.05b  
PDF pages 18 & 23 of 72 

Preamble: 

The PQERA employs two approaches in assessing potential impacts of marine oil spills on 
marine birds (Reference ii). The first approach “assumes that marine birds could generally be 
present anywhere within the RSA and thus shorebirds and other marine birds are assessed 
using the stochastic probability contours representing shoreline or surface water habitats, 
respectively” (Reference ii). The second approach used in the PQERA considers “the potential 
for spilled crude oil to come into contact with known bird colonies” (Reference i). 

With regard to the second approach, in its initial response to the intervenors’ IR 1.05b.2, the 
proponent stated that only noteworthy colony locations for birds were incorporated into the 
PQERA (Reference ii). The proponent states that: 

Stochastic oil spill fate and transport modeling was subsequently completed following an 
approach based on that of the AIRA, so that probability contours for oiling of the water 
surface could be superimposed onto biological resource layers. Those layers included 
information on Important Bird Areas (IBAs) and noteworthy colony locations for birds. 
(References ii, emphasis added) 

Request: 

a.1) Confirm and explain whether all known bird colonies, as opposed to only noteworthy bird 
colonies, were considered in the PQERA (Reference ii). 

a.2) The proponent claims that biological resource layers include information on IBAs and 
“noteworthy” colony locations for birds; explain and justify the definition of “noteworthy” 
that the proponent is using here (Reference ii). 

a.3) Distinguish between and define “noteworthy”, “significant” and “important”. Support your 
answer with reference to peer-reviewed literature. 

a.4) Explain and justify which bird colonies are excluded in the biological resource layers 
(Reference ii). 

a.5) Further, explain and justify which sources have been used to determine bird colony 
locations (Reference ii). 
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Response: 

a.1) All bird colonies identified in Technical Report 8B-2, Marine Bird - Marine Transportation 
Technical Report (Filing ID A3S4J6) were included in the biological resource data layers 
presented in Figure C.4 of the Ecological Risk Assessment of Marine Transportation 
Spills (Filing ID A3S4K7). 

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.27a.1. 

 Trans Mountain applied the word “noteworthy” to important bird areas and mapped bird 
colony locations to reflect the fact that these areas and locations had been deemed 
sufficiently important to achieve such status; and to reflect the fact that birds may also be 
present or nest at locations that are not mapped.  

a.3) The Pocket Oxford Dictionary, Seventh edition, 1984 (Oxford University Press) is the 
source of the following definitions: 

• Noteworthy: worthy of attention, remarkable; 
• Important: of great effect or consequence; and 
• Significant: having or conveying a meaning, especially a suggestive or noteworthy 

one; important. 

The term ‘significant’ is also used in the Environmental and Socio-economic Assessment 
to evaluate potential residual effects based on the criteria provided in Section 4.3.1.4 of 
Volume 8A (Filing ID A3S4Y3).  

a.4) Please refer to the response to BC Nature Nature Cda IR No. 2.27a.1. 

a.5) Please refer to the response to BC Nature Nature Cda IR No. 2.27a.1. 
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2.28 Effects of Routine Operations on Marine Birds 

Reference: 

i) A3S1R0; Application Volume 5A, Biophysical, 13 of 16
PDF pages 75 & 76 of 260

ii) A3S4Y3; Application Volume 8A, 4.2.12.2 to T5.2.2
PDF page 109 of 294

iii) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.08b
PDF pages 33 & 34 of 73

Other References: 

Stantec. 2011. Marine Birds: Key Indicators and Potential Effects from Routine Project 
Activities. Attachment Federal Government IR 2.65, Enbridge Northern Gateway Project 

Preamble: 

The proponent states that mortality may occur during events of birds colliding with the marine 
terminal or vessel infrastructures, equipment or motorized vehicles “primarily as a result of 
disorientation by night lighting of the Westridge Marine Terminal area or lack of visibility during 
weather events” (Reference i). Transmission wires are not specifically mentioned as a hazard to 
marine birds. The text continues by claiming that the “marginal” increase in lighting required by 
the terminal expansion “could result in rare collision events.” 

The proponent dismisses the potential for effects due to wake or waves from project related 
vessels because those waves “are expected to be well within the range of natural wave 
conditions” (Reference ii). The proponent states that “[a]ny temporary disturbance to intertidal 
habitat due to vessel wake would not normally be detectable from existing conditions” 
(Reference ii). Stantec (2011) concludes that numerous species of marine birds found in 
habitats other than intertidal areas (including loons, grebes, cormorants, phalarope and 23 
species of ducks) are potentially impacted by wake or waves from vessels; included in the list 
are marine bird species at risk. 

Request: 

a.1) Provide sources and evidentiary support for your conclusion that the “marginal” increase 
in lighting required by the Westridge marine terminal expansion “could result in rare 
collision events” (Reference i). 

a.2) What evidence, if any, do you rely on to support the conclusion that given “the already 
present light levels in Westridge Marine Terminal area” collisions will be rare? 

a.3) The proponent states that: 

… vessel strikes are mostly due to attraction to light of nocturnally foraging
species, such as storm-petrels and other procellariforms. Because these birds 
feed on bioluminescent prey, they are naturally attracted to light. The attractive 
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effect of light is enhanced by fog, haze, or drizzle because the moisture droplets 
in the air refract the light and greatly increase the illuminated area. Weir (1976) 
noted that nocturnal collisions are likely with any structure that extends vertically 
into a flight path, but that time, location, height, light, and cross-sectional area of 
the obstacle all factor into the magnitude of risk. Documented mortality is often 
higher during migration periods when large numbers of birds are present, and 
particularly when they are forced to a lower flight path due to inclement weather 
(Wiese et al. 2001). (Reference iii, emphasis added) 

Given the natural attraction to light by storm-petrels and other procellariforms, and given 
the increased lighting associated with the project, provide an analysis of the amplification 
of existing effects of light in terms of vessel strikes in the Westridge Marine Terminal 
area. 

a.4) Has the proponent factored this increase in existing light levels into its assessment of the 
incremental “magnitude of risk” associated with the project? If so, explain and justify how 
it has done so. If not, explain and justify why it has declined to do so. 

a.5) What distribution and abundance data, and for which species, is the proponent referring 
to in its response that “...given the distribution and abundance of potentially sensitive 
birds in the area and already present light levels in Westridge Marine Terminal area, the 
occurrence of strikes is expected to only be sporadic and not at any level that would 
create a concern at the population level”? How was this conclusion reached? (Reference 
iii) 

b.1) Do natural wave conditions affect marine birds? Provide sources which support the claim 
that natural wave conditions do or do not impact marine birds. (See intervenors’ 
IR 2.15(a)). 

b.2) Will additional wake (even if it is within the height of natural wave conditions) impact 
birds that use offshore or nearshore marine waters? Provide evidence and justification 
for your answer (see intervenors’ IR 2.15(b)). 

b.3) What are the effects of wave conditions (both natural and additional) on marine bird 
foraging? Provide justification in the form of references (see intervenors’ IR 2.15(b)). 

Response: 

a.1) No quantitative modeling of risk was undertaken to reach this conclusion. Rather, the 
expansion of the Westridge Marine Terminal is expected to represent only a marginal 
change to the overall existing lightscape, and the conclusion is based on the low risk of 
collisions associated with the Westridge Marine Terminal, as discussed in the responses 
to BC Nature Nature Cda IR Nos. 2.16a.3 and 2.16b.2. 

a.2) Refer to response to BC Nature Nature Cda IR No. 2.28a.1. 

a.3) Procellariiformes are pelagic species and are not expected to occur near the Westridge 
Marine Terminal. A desktop review of regional historical data did not find any occurrence 
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records within the Marine Birds Regional Study Area for the Westridge Marine Terminal 
(Section 4.3.2 of Volume 5C, TR 5C-14, Stantec Consulting Ltd. December 2013, Filing 
ID A3S2R8). 

a.4) As previously stated in the response to BC Nature Nature Cda IR No. 1.08b (Filing 
ID A3Y2C5), a variety of factors influence the risk of bird strikes and it is not feasible to 
provide an accurate quantitative assessment of this effect given that there is not a 
predictable correlation between light exposure and lethal bird strikes. Magnitude was 
addressed in the qualitative assessment of mortality and injury to marine birds, including 
consideration of increase in light levels, found in Section 7.6.12 of Volume 5A (Filing 
ID A3S1R0) and Section 4.3.8 of Volume 8A (Filing ID A3S4Y3). 

a.5) Refer to response to BC Nature Nature Cda IR No. 2.16a.3. 

b.1) Refer to response to BC Nature Nature Cda IR No. 2.15a. 

b.2) Research on the effects of wake on marine birds is limited, likely because natural wave 
conditions are part of the typical environment to which birds using offshore or nearshore 
marine waters are adapted. Given the natural variability of wave conditions and the 
limited extent of additional wake that will be generated by Project vessels (refer to 
Section 4.3.6.6.1 of Volume 8A, Filing ID A3S4Y3), this is not expected to affect marine 
birds. 

b.3) Refer to response to BC Nature Nature Cda IR No. 2.28b.2. 
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2.29 Cumulative Effects 

Reference: 

i) A3S4J6; Application Volume 8B2, Marine Bird Technical Report  
PDF pages 5 & 28 of 90 

ii) A4A7Q1; TechUpdate3 CoverMemo Rev2  
PDF page 1 of 2 

Preamble: 

The proponent acknowledges that in the marine RSA, “the direct and indirect influence of other 
marine activities could overlap with the Project-specific marine transportation effects, potentially 
resulting in residual or cumulative effects on marine birds” (Reference i). 

Birds already experience the cumulative effects of anthropogenic ecosystem changes, including 
climate change. The proponent lists existing habitat disturbances relevant to marine birds as 
including: El Niño events, increasing human population in coastal zones, loss and alteration of 
habitat, toxic contamination of sediments and species, and resource overharvesting 
(Reference i). In more detail, the proponent lists drivers of habitat loss and alteration as 
including recreation activities, fish farms, industrial developments, timber harvesting, marine 
terminals and vessel traffic (Reference i). Small oil and chemical discharges are only mentioned 
with reference to remote areas of the coast (Reference i). 

Request: 

a.1) What research on ocean acidification has the proponent consulted and considers 
reliable in preparing this application? Has any such research informed the analysis and 
conclusions set out in this Application? Explain and justify your answer. 

a.2) Further, describe, and if possible, quantify, the cumulative influences or effect of ocean 
acidification on the expected Project effects. Explain and justify your answer. 

a.3) How will the proponent respond to accelerating ocean acidification in terms of monitoring 
cumulative effects? Describe the monitoring plan set up to address the cumulative 
effects of accelerating ocean acidification in combination with the effects of the project. 

a.4) The proponent has acknowledged that it has not yet met with Environment Canada to 
discuss the potential for development of a long-term monitoring program (Reference ii). 
Moreover, endeavoring to meet with EC is not equivalent to committing to long-term 
monitoring. What further steps has the proponent taken in terms of setting up a long-
term monitoring plan? 

Response: 

a.1) Research into ocean acidification was not reviewed because Project-related marine 
vessel movements were concluded to have no residual effects on water quality (refer to 
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Section 4.3.2 of Volume 8A, Filing ID A3S4Y3), and therefore, would not contribute to 
changes in ocean chemistry. 

a.2) Refer to the response to BC Nature Nature Cda IR No. 2.29a.1. 

a.3) No monitoring of ocean acidification is being considered since no Project contribution to 
cumulative water quality effects is predicted, as described in the response to BC Nature 
Nature Cda IR No. 2.29a.1. 

a.4) Vessels associated with the Project represent a small portion of the total vessel traffic in 
the Marine RSA. In this context, Trans Mountain is supportive of a collaborative 
approach to long-term monitoring for marine birds that would be inclusive of multiple 
industry stakeholders, including other terminal and vessel operators in Burrard Inlet and 
Juan de Fuca Strait. A collaborative research framework would take into account the 
need to optimize spatial and temporal coverage of the Marine RSA using methods that 
are consistent with surveys conducted in other regions of coastal BC. Future monitoring 
activities would also be coordinated with activities related to the Area Response 
Planning for the southern portion of BC (Government of Canada 2014).  

Trans Mountain met with Environment Canada on October 23, 2014 to initiate 
discussions on the development of a collaborative marine bird monitoring program, and 
again on December 16, 2014 to address details of a preliminary field program. Trans 
Mountain is committed to exploring ways to help collect monitoring data for marine birds 
that may be affected by TMEP activities, in cooperation with local communities, 
Aboriginal groups, regulatory authorities, common marine users and other stakeholders. 
To date: 

• Trans Mountain has provided support for Environment Canada to expand on the
agency’s existing program of collecting marine bird data from operating vessels.

• Trans Mountain has sponsored a study by Bird Studies Canada (BSC) to map bird
populations in the Burrard Inlet area in 2015 (refer to GOC EC IR No. 2.047a-
Attachment 1, Filing ID A4H6D3). Trans Mountain donated $27,000 to BSC, and Port
Metro Vancouver matched the donation to enable the study to occur. The study will
quantify and map seasonal bird populations by depicting distribution and abundance
for individual species and guilds. BSC will be making the maps publicly available and
writing summary accounts so that local stakeholders (industry, government and
environmental organizations) can use the information in planning for the appropriate
conservation and protection of marine birds as Burrard Inlet continues to develop.

• Trans Mountain has committed a $50,000 donation to the Pacific Salmon Foundation
(PSF) in January 2015, in response to stakeholder feedback and input from
Aboriginal groups identifying salmon habitat as a priority for Burrard Inlet. The
funding will be used for salmon habitat enhancement in Burrard Inlet (refer to GOC
EC IR No. 2.047a-Attachment 2, Filing ID A4H6D4). Habitat enhancement activities
are expected to improve foraging opportunities for piscivorous marine birds
inhabiting Burrard Inlet.
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In addition to these initial commitments, Trans Mountain will continue to identify, select 
and evaluate potential environmental stewardship initiatives that align with priority areas 
of their Environmental Stewardship Program (refer to response to NEB IR No. 3.036a–
Attachment 1, Filing ID A4H1X7). Trans Mountain remains committed to participating in 
additional collaborative partnerships to collect data on marine bird abundance, 
distribution, and diversity in the Marine RSA and welcomes further consultation with 
Environment Canada and other industry stakeholders on the structure and scope of a 
monitoring program. 
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2.30 Environmental Assessments of Low Probability Events 

Reference: 

i) A3S5F6; TERMPOL 3.15 - General Risk Analysis and Intended Methods of Reducing Risks 
2 of 3  
PDF page 45 of 100 

ii) A3W9H8; Trans Mountain Response to NEB IR No. 1 1 of 2, IR 1.67  
PDF pages 377 & 378 of 421 

iii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33, BC Nature and Nature 
Canada IR 1.13a.2  
PDF pages 77, 78 & 79 of 316 

iv) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33, BC Nature and Nature 
Canada IR 1.06b  
PDF pages 57 & 58 of 316 

v) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.09g  
PDF page 40 of 72 

vi) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.09h  
PDF page 41 & 42 of 72 

Other References: 

BirdLife International, “Sites - Important Bird and Biodiversity Areas (IBAs) L: CA057 - Boundary 
Bay - Roberts Bank - Sturgeon Bank (Fraser River Estuary)”, 2015, online: 
<http://www.birdlife.org/datazone/sitefactsheet.php?id=11056>. 

Preamble: 

Pursuant to s. 19(1)(a) of the Canadian Environmental Assessment Act, 2012 (CEAA 2012), an 
environmental assessment of a designated project must take into account “the environmental 
effects of the designated project, including the environmental effects of malfunctions or 
accidents that may occur in connection with the designated project in combination with other 
physical activities that have been or will be carried out” (emphasis added). Once these effects 
have been accounted for, s. 19(1)(b) requires that the “significance of the effects referred to in 
paragraph (a)” are taken into account. 

Request: 

a.01) The proponent states that “possible collision with ships at anchor in English Bay and 
traffic from Fraser river is low probability”; as a result, English bay (location B), was “not 
considered as [a] viable spill location due to relatively low frequency for an accidental oil 
cargo spill” (Reference i). Is it the proponent’s position that because of the low 
probability of an accident occurring in English Bay, the effects of an accidental oil cargo 
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spill here do not have to be addressed in a cumulative effects analysis or in a CEAA 
analysis pursuant to the statute? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.02) Is it the position of the proponent that the low probability of an accidental oil cargo spill 
occurring in English Bay relieves the proponent of its legal obligation to address whether 
the effects of such an accidental spill occurring here are significant or adverse (CEAA, 
2012)? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.03) The proponent states that “possible collision with crossing traffic from Fraser river and 
other crossing traffic is low probability” in Roberts Bank (location C) – a known migratory 
bird habitat (Reference i). Roberts Bank is both domestically and internationally 
recognized as a significant habitat for migratory birds. It forms “one of the richest and 
most important ecosystems for migrant and wintering waterbirds in Canada” (BirdLife 
International, 2015). Roberts Bank is one of the most important IBAs in Canada due to 
its unique combination of ecological features and the sheer number of birds that flock to 
it each year (BirdLife International, 2015). Much like English Bay, Roberts Bank was “not 
considered as [a] viable spill location due relatively low frequency for an accidental oil 
cargo spill” (Reference i). 

Is it the proponent’s position that because of the low probability of an accident occurring 
in Roberts Bank, the effects of an accidental oil cargo spill here do not have to be 
addressed in a cumulative effects analysis or in a CEAA analysis pursuant to the 
statute? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.04) Is it the position of the proponent that the low probability of an accidental oil cargo spill 
occurring in Roberts Bank relieves the proponent of its legal obligation to address 
whether the effects of such an accidental spill occurring here are significant or adverse 
(CEAA 2012)? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.05) The proponent states that, while there is a possibility of collisions between vessels 
approaching the confluence of the TSS at the entrance to Juan de Fuca Strait (at Buoy 
J), “it is a low probability event due to high oversight by MCTS and well established TSS” 
(Reference i). However, the proponent notes that a hypothetical spill could occur at 
Lat/Long: 48.49401/-124.99440 (Reference i). 
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Further, the proponent states that: 

If an incident were to occur close to the boundary of the RSA (e.g., Buoy J), a 
substantial fraction of the spilled oil could extend beyond that boundary. 
However, because the probability of an oil spill occurring due to a vessel collision 
is extremely low at Buoy J (Volume 8C, TERMOL [sic] Risk Analysis), the ERA 
studies appropriately focus on hypothetical credible worst case spill locations 
where the probability of an incident is somewhat greater (although still low). 
(Reference ii) 

Thus, the proponent admits that “an assessment of environmental effects resulting from 
hypothetical spills at Buoy J was not completed…” (Reference iii). 

Is it the proponent’s position that because of the low probability of an accident occurring 
at Buoy J, the effects of an accidental oil cargo spill here do not have to be addressed in 
a cumulative effects analysis or in a CEAA analysis pursuant to the statute? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.06) Is it the position of the proponent that the low probability of an accidental oil cargo spill 
occurring at Buoy J relieves the proponent of its legal obligation to address whether the 
effects of such an accidental spill occurring are significant or adverse (CEAA 2012)? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to the above question. 

a.07) The proponent states that: 

As illustrated in the stochastic oil spill fate and modeling (Appendix A of the 
Ecological Risk Assessment of Marine Transportation Spills Technical Report), 
the probability for spilled crude oil to enter Puget Sound is very low. As such, 
extending the marine RSA boundary to include Puget Sound would not have 
affected the overall assessment of effect magnitude and spatial extent of effects 
to marine bird habitat as described in the ERA. (Reference iv, emphasis added). 

Is it the proponent’s position that because “the probability for spilled crude oil to enter 
Puget Sound is very low” that the effects of spilled crude oil entering Puget Sound do not 
have to be addressed in a cumulative effects analysis or in a CEAA analysis pursuant to 
the statute? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.08) Is it the position of the proponent that the low probability of spilled crude oil entering 
Puget Sound relieves the proponent of its legal obligation to address whether the effects 
of spilled crude oil entering Puget Sound are significant or adverse (CEAA 2012)? 
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Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to the above question. 

a.09) The proponent states that: 

… While little of the spilled oil considered in the modelling was expected to be 
transported beyond the boundaries of the RSA, if a hypothetical incident were to 
occur close to the boundary of the RSA (e.g. Buoy J), a substantial fraction of the 
spilled oil would likely extend beyond that boundary. 

Given that the probability of an oil spill occurring due to a vessel collision is 
extremely low at Buoy J (Volume 8C, TERMOL [sic] Risk Analysis), the ERA 
studies appropriately focus on hypothetical credible worst case spill locations 
where the probability of an incident is somewhat greater (although still low) … 

… While an assessment of environmental effects resulting from hypothetical 
spills at Buoy J was not completed, results are discussed … of the ERA for 
hypothetical spills at Strait of Georgia, Arachne Reef and Race Rocks 
respectively (Filing ID A3S4K7)… 

… If a credible worst case oil spill were to occur at Buoy J or elsewhere in the 
Marine RSA, rare species at risk such as Short-tailed Albatross could potentially 
be exposed to oil, they would likely die as a result of this exposure, and the effect 
magnitude would be high, although the probability of such a spill and these 
associated effects is low. (Reference iii, emphasis added). 

Is it the proponent’s position that because of the low probability of an accident occurring 
at Buoy J, the high magnitude of a potential effect—the mass death of rare SARA-listed 
species at risk such as the Short-tailed Albatross—need not be assessed in a CEAA 
analysis? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

a.10) Is it the position of the proponent that the low probability of an accidental oil cargo spill 
relieves the proponent of its legal obligation to address whether the mass death of a rare 
SARA-listed species at risk, such as the Short-tailed Albatross, is a significant or 
adverse effect of the Project (CEAA 2012)? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

b.1) In Reference (v), the proponent states: 

The release of contaminated bilge water (i.e., of greater than 15 mg/L 
hydrocarbon) is an illegal activity under the Canada Shipping Act Vessel 
Pollution and Dangerous Chemicals Regulations and MARPOL (International 
Convention for the Prevention of Pollution from Ships). The frequency and extent 
of contaminated bilge water releases is likely to be very low, as such releases 
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would entail illegal activity in a heavily used public area. Infrequent, small 
releases (less than 15 mg/L hydrocarbon) will disperse quickly and will not result 
in long-term degradation of marine water quality. (Emphasis added) 

In Reference (vi), the proponent further states: 

The requirement to treat bilge water is contained in the International Maritime 
Organization MARPOL (IMO 2013). In Canada, MARPOL is enforced through the 
Vessel Pollution and Dangerous Chemicals Regulations (annexed to the Canada 
Shipping Act, 2001). Regulations were put in place to prevent the recognized 
adverse effects of oil on water and sediment quality and on the health of marine 
birds and mammals. Bilge water must be treated before being discharged at sea 
so that oil concentrations are below 15 mg/L, or they must be disposed of at an 
authorized facility. 

The vessels calling on the Westridge Marine Terminal are required by law to 
follow the Vessel Pollution and Dangerous Chemicals Regulations made under 
the Canada Shipping Act, 2001. Transport Canada will ensure that all tankers will 
comply with this regulation and Trans Mountain will provide reception facilities at 
the Westridge Marine Terminal to service the needs of the Project-related marine 
vessels, and screen the tankers nominated to call on the Westridge Marine 
Terminal to check that they do not have any malfunctions to pollution prevention 
equipment or history of non-adherence to provisions of the Canada Shipping Act, 
2001 and MARPOL. 

The basic premise behind this regulation and concentration level is that releases 
<15 mg/L do not produce a sufficiently thick layer of oil and sheen to affect 
seabirds. It follows that as long as operators of vessels and the Westridge Marine 
Terminal follow these regulations, that no adverse effect on marine birds is 
anticipated. Releases above this limit would be the result of accidents or 
malfunctions … 

Given enforcement by Transport Canada and the commitments already made by 
Trans Mountain as described above, an accidental release of bilge water is not 
anticipated. (Emphasis added) 

Is it the position of the proponent that, because “releases above [15 mg/L] would be the 
result of accidents or malfunctions” and because “an accidental release of bilge water is 
not anticipated”, the proponent is not legally required to assess the environmental effects 
of an accident or malfunction that may occur in connection with the designated project 
pursuant to CEAA, 2012? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

b.2) Is it the proponent’s position that because “contaminated bilge water releases would 
entail illegal activity” (see b.1), the environmental effects of such releases need not be 
assessed? In other words, does the proponent take the position that only legal, 
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intentional releases which comply with the MARPOL and Canada Shipping Act, 2001 
regulations require an environmental effects assessment? Or, is it the proponent’s 
position that accidental releases (or releases due to a malfunction) which exceed legally 
allowable release standards also require an environmental effects assessment under the 
CEAA? 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

b.3) If the proponent is prepared to acknowledge that accidental releases (or releases due to 
malfunction) which exceed legally allowable release standards require an environmental 
effects assessment, explain and justify why an environmental effects assessment under 
CEAA has not been completed with regard to contaminated bilge water releases. 

Cite all statutory, judicial, or governmental authority that the proponent relies on in 
support of its answer to this question. 

Response: 

a.01) The following response is provided for this request and other related requests by BC 
Nature & Nature Canada (BC Nature Nature Cda IR No. 2.30a.02, 2.30a.03, 2.30a.04, 
2.30a.05, 2.30a.06, 2.30a.07, 2.30a.08, 2.30a.09 and 2.30a.10). At the outset, Trans 
Mountain agrees that s. 19(1)(a) of the Canadian Environmental Assessment Act, 2012 
(CEA Act, 2012) requires environmental assessments of designated projects to take into 
account “the environmental effects of the designated project, including the environmental 
effects of malfunctions or accidents that may occur in connection with the designated 
project and any cumulative effects that are likely to result from the project in combination 
with other physical activities that have been or will be carried out” and that s. 19(1)(b) 
requires an assessment of the significance of these effects. The CEA Act, 2012 does 
not, however, necessitate an assessment of every conceivable accident and malfunction 
scenario. Rather, the Responsible Authority under the CEA Act, 2012 (in this case, the 
National Energy Board [NEB]) must determine the appropriate scope of that 
assessment. As described in more detail below, Trans Mountain is confident that its 
assessment of accidents and malfunctions follows the NEB’s guidance on this issue and 
meets the requirements of the CEA Act, 2012.  

 Trans Mountain’s approach to assessing accidents and malfunctions was a risk-based 
approach based on guidance from the National Energy Board and previous 
environmental reviews. Specific mention is made of the topics raised in the related 
Information Requests namely: selection of the scenario(s) to be evaluated; potential 
effects on important bird habitat in the Fraser River Delta; potential effects on Species At 
Risk Act (SARA)-listed species such as short-tailed albatross; and potential effects on 
resources outside the Environmental and Socio-economic Assessment (ESA) study 
area, including international waters of Puget Sound.  

 The decision to adopt a risk-based approach to modeling the fate and transport of spilled 
oil, as well as the evaluation of ecological consequences of spilled oil was based on 
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evidence provided by Environment Canada (2011) during the Enbridge Northern 
Gateway Hearings process. Environment Canada recommended at that time that 
previous and ongoing spill modelling and risk assessment studies for similar project 
types be considered, naming the example of the Aleutian Islands Risk Assessment 
Project (AIRA 2010 in Environment Canada 2011). The Aleutian Islands Risk 
Assessment (AIRA) program was created to produce a comprehensive evaluation of the 
risk of vessel accidents and spills in the Aleutian Islands. The program followed the 
approach outlined in the recommendations from the U.S. National Research Council’s 
Transportation Research Board (TRB) - 2008 Special Report 293, “Risk of Vessel 
Accidents and Spills in the Aleutian Islands: Designing a Comprehensive Risk 
Assessment.” The report recommends a process for conducting a maritime risk 
assessment and recommending risk reduction options based on both technical analysis 
and stakeholder input, including studying vessel traffic, analyzing spills and incidents to 
develop scenarios of potential future incidents, considering the consequences of 
potential future spills, identifying and evaluating potential risk reduction options, and 
recommending one or more priority risk reduction options (Environmental Resources 
Management 2011). 

 Workshops about the Environmental and Socio-economic Assessment (ESA) for the 
Trans Mountain Expansion Project were held in spring 2013. The focus of these ESA 
Workshops was to present a proposed approach to the completion of the Project ESA 
and to seek input from stakeholders regarding the study approach, methodology and 
regions. The proposed risk-based approach to oil spill fate and modelling and assessing 
hypothetical spills was presented and discussed at public workshops held in May 2013 
in North Vancouver and Langford. Concerns raised at these workshops contributed to 
the selection of Arachne Reef as the site for detailed, deterministic spill modelling. 
Regulatory consultation with applicable subject matter experts, including Environment 
Canada, was also conducted in spring 2013 to present and discuss the selection of 
ecological receptors for the ecological risk assessment (ERA) studies, and the proposed 
oil spill fate modelling and assessment methods for assessing hypothetical spills. 

 The NEB subsequently issued “Filing Requirements Related to the Potential 
Environmental and Socio-economic Effects of Increased Marine Shipping Activities, 
Trans Mountain Expansion Project” (Filing ID A3K9I2). These Filing Requirements 
specified that (emphasis added): 

“The assessment of accidents and malfunctions related to the increase in marine 
shipping activities must include an assessment of potential accidents at the Terminal 
and at representative locations along the marine shipping routes. Selection of 
locations should be risk informed considering both probability and consequence. 
The assessment must include a description of: 

• measures to reduce the potential for accidents and malfunctions to occur, 
including an overview of relevant regulatory regimes; 

• credible worst case spill scenarios and smaller spill scenarios; 
• the fate and behavior of any hydrocarbons that may be spilled; 
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• potential environmental and socio-economic effects of credible worst case spill 
scenarios and of smaller spill scenarios, taking into account the season-specific 
behavior, trajectory, and fate of hydrocarbons spilled, as well as the range of 
weather and marine conditions that could prevail during the spill event; 

• ecological and human health risk assessments for credible worst case spill 
scenarios and smaller spill scenarios, including justification of the methodologies 
use; and  

• preparedness and response planning and measures, including an overview of 
the relevant regulatory regimes.” 

 The risk-based approach employed by Trans Mountain to assess the potential effects of 
accidents and malfunctions for Project-related marine shipping activities was undertaken 
in consideration of this guidance. Results of the assessment were provided in Section 5 
of Volume 8A (Filing IDs A3S4Y3, A3S4Y4, A3S4Y5, A3S4Y6, A3S5Q3, A3S4Y7, 
A3S4Y8, A3S4Y9 and A3S4Z0).  

 A description of the risk-based approach used to evaluate the potential effects Project-
related shipping activities is provided in the introductory comments included in 
Section 5.6 of Volume 8A (Filing ID A3S5Q3). The evaluation patterned on the AIRA 
(Transportation Research Board 2008) included several key elements: 

Spill Scenarios and Representative Locations (Risk of an Accidental Spill) 

The first element provided in Section 5.2 of Volume 8A (Filing IDs A3S4Y3 and A3S4Y4) 
involved a quantitative risk assessment to define the risk of spills from Project-related 
marine vessels and the size of spills that could credibly occur. As suggested by the NEB 
Filing Requirements, navigational hazard was then evaluated to identify representative 
locations for credible worst-case incidents. The quantitative risk analysis indicated that 
the most credible locations for an oil spill accident were at Westridge Marine Terminal 
(Site A), Strait of Georgia (Site D), Arachne Reef (Site E), Juan de Fuca Strait – Race 
Rocks (Site G), and Buoy J (Site H). These five sites were identified as the 
representative locations for further evaluation of spilled hydrocarbon fate and behavior 
and associated environmental effects as required by the NEB. English Bay and Roberts 
Bank were identified as less credible sites for a spill scenario using this risk-based 
approach and omitted from further analysis. Through further review it was determined 
that the credible worst case oil spill at Site A would be the result of an incident during oil 
cargo transfer. The other sites were assessed as capable of having a credible worst 
case oil spill during vessel transit. 

It is impossible to assess every conceivable accident and malfunction scenario. 
As described in more detail below, Trans Mountain is confident that the evaluation of 
potential environmental effects at representative locations fulfill NEB requirements and 
describe the range of environmental effects that could result from an oil spill along the 
marine shipping route. Evaluation of potential environmental effects at the less credible 
sites would not have changed assessment conclusions or identified the need for 
additional preparedness and response planning measures.  
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Fate and Behaviour of Hydrocarbons Spilled in an Accident 

The second element involved stochastic seasonal spill fate and behavior simulations at 
sites A, D, E, G, and H. As BC Nature & Nature Canada’s information requests are 
specific to the marine shipping route, evaluation results for the Westridge Marine 
Terminal credible worst-case and small spill scenarios described in Section 8.0 of 
Volume 7 (Filing ID A3S4V6) will not be discussed further here. 

Stochastic modelling predicted spill trajectories, probability of shoreline oiling, and a 
number of other variables based on measured crude oil properties and over 360 
simulations for each season at each representative location. These assessments were 
based on stochastic two-dimensional (2D) oil spill modelling completed for each of four 
seasons including winter (January to March), spring (April to June), summer (July to 
September) and fall (October to December). Each set of stochastic modelling results 
considered season specific behaviour (wind direction and speed, temperature, etc.), 
trajectories, and oil fate. Modelling results for the marine shipping route are summarized 
in Section 5.4.4 of Volume 8A (Filing IDs A3S4Y5 and A3S4Y6). More detail is provided 
in technical report TR 8-12 S9 – Modelling the Fate and Behaviour of Marine Oil Spills 
for the Trans Mountain Expansion Project (Filing IDs A3S5G9, A3S5H1, A3S5H3, 
A3S5H4, A3S5H7, A3S5H8, A3S5H9, A3S5I0 and A3S5I1). This technical report 
demonstrated that the area of shoreline oiled after 15 days with credible worst-case spill 
assumptions under summer conditions ranged from 81 km for the Buoy J (Site H) 
scenario to 309 km for the Arachne Reef (Site E) scenario. Comparable statistics using 
smaller spill assumptions ranged from 20.5 km for the Buoy J (Site H) scenario to 
71.7 km for the Arachne Reef (Site E) scenario. Maps presented in technical 
report 8C-12 S9A - Modelling the Fate and Behaviour of Marine Oil Spills for the Trans 
Mountain Expansion Project – Appendix E (Filing IDs A3S4Z4 through A3S5H5) show 
that when all simulations were considered together and probability of oiling was ignored, 
essentially any shoreline within the regional study area (RSA), and in some cases 
extending outside the RSA could be affected. This included both Canadian and 
American waters. While the probability of shoreline contact varied greatly, both 
seasonally and between representative locations, some areas such as Puget Sound had 
a lower probability of being oiled under most conditions. For this reason, extending the 
spill modelling and assessment boundaries north of Buoy J and south to Puget Sound to 
include areas with comparatively low probability of oiling would have no effect on 
assessment conclusions. 

This inherent variability demonstrates that a single spill scenario evaluation should not 
be assumed, nor expected to, predict actual outcomes at a particular site, or for 
particular resources of interest. This is one reason why scenarios that focus on sites or 
resources of specific interest, or approaches that attempt to predict the number of 
individual animals affected, provide information of questionable incremental value for 
assessment or planning purposes. From a practical perspective, the strength of the 
stochastic approach is that it shows where spilled oil could go in the event of an 
accident, but the resulting probability contours are not a reliable guide as to where crude 
oil would go in the event of a single unique accident. However the probability contours 
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generated through stochastic modelling are valuable for informing spill response and 
preparedness planning. They also provide a transparent and defensible basis for 
describing the range of environmental effects that could result from a spill along the 
marine shipping route. 

Potential Environmental Effects (Consequences) of an Accidental Spill  

The third element involved a qualitative ecological risk assessment (QERA) prepared to 
describe the range of potential effects (i.e., consequences) on marine resources along 
the shipping route. The Ecological Risk Assessment of Marine Transportation Spills 
(Technical Report 8B-7 of Volume 8C; Filing ID A3S4K7) evaluated potential effects on a 
variety of ecological receptors associated with hypothetical credible worst-case and 
smaller spills at the Strait of Georgia (Site D), Arachne Reef (Site E), Juan de Fuca Strait 
– Race Rocks (Site G) scenario sites. These three representative locations were 
selected because stochastic modelling results indicated that they were most likely to 
affect areas of high biological diversity, high human use or concern, or known ecological 
sensitivity along/adjacent to the marine shipping route (more specifically Roberts Bank 
and the Fraser River Delta, the Gulf and San Juan Islands, Race Rocks, and Puget 
Sound).  

The QERA determined potential ecological consequences of crude oil exposure by 
considering the probability of exposure to predicted surface oil slicks and affected 
aquatic and shoreline habitats. Potential environmental effects were evaluated by 
overlaying GIS data layers containing information on biological resources, sensitive 
habitats and other areas of ecological importance. The QERA was based on the 
conservative and unrealistic assumption that no spill response measures would be 
implemented so that potential effects would not be understated.  

Potential effects were described for four ecological receptor group/habitat combinations: 
shoreline and near shore habitats (including salt marshes); marine fish and supporting 
habitat; marine birds and supporting habitat; and terrestrial and marine mammals and 
supporting habitat. These four ecological receptor groups were intended to broadly 
represent all of the marine resources of the Salish Sea, comprising ecological resources 
and supporting habitat, including water, sediment and air quality. Each of the four 
ecological receptor groups contained a variety of habitats and/or individual receptor 
types of differing sensitivity to crude oil exposure. Both tolerant and highly sensitive 
resources of concern identified by the public and resource managers were considered 
(examples include marshes, eulachon critical habitat, herring spawning areas, Important 
Bird Areas, known bird breeding colonies, whales, and otters). Biological sensitivity 
factors were assigned to reflect the variable sensitivity within each ecological receptor 
group, based on the approach developed for the Aleutian Islands Risk Assessment. 
The ERA concluded that sensitive receptors, including SARA-listed species such as 
short-eared albatross, and important bird habitat in the Roberts Bank - Fraser River 
Delta could be affected, and that recovery could take from 2 to 5 years to 10 years or 
longer depending on the unique circumstances of an actual spill. Stochastic modelling 
described above demonstrated that these consequences could also occur outside the 
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regional study area, although the probability of such consequences would be lower 
because areas outside the regional study area have a lower probability of being oiled. 

The fourth element consisted of a more detailed quantitative ecological risk assessment 
(DQERA) study at the Arachne Reef scenario location (Site E), considered to be both 
credible from a navigational risk perspective and have very high potential for adverse 
consequences based on consultation, stochastic modelling and the regional-scale 
qualitative ERA. The DQERA was provided with the response to NEB IR No. 1.62d 
(Filing IDs A3W9K1, A3W9K2 A3W9K3 A3W9K4 A3W9K5 A3W9K6, A3W9K7 A3W9K8 
and A3W9K9). This study focused on the quantification of toxicological induced changes 
in the health of marine ecological receptors from exposure to chemicals of potential 
concern (COPC) from a hypothetical oil spill in the Gulf Islands. The effects in the 
DQERA were based on more detailed 3-dimensional (3D) modelling of specific spill 
scenarios including credible worst-case and smaller spills. The DQERA was also based 
on the conservative and unrealistic assumption that no spill response measures would 
be implemented so that potential effects would not be understated. The deterministic 
modelling and the resulting ecological risk assessment evaluations provided greater 
insight into the behaviour and effects of crude oil in the water column than did the 
stochastic analyses. They also provided a more realistic picture of the spatial extent of 
oil spill effects than the probability contours in the stochastic analysis, which can tend to 
give an inflated or conservative view of spatial extent of an accidental spill. 

The DQERA concluded that oiling of birds and furred mammals was the primary 
pathway of concern for these receptors. The potential for bird mortality could not be 
predicted accurately because it would vary seasonally and by species depending on the 
actual timing, size, and location of any accidental oil spill, and the distribution of birds at 
that time. This means that it would be impossible and misleading to make predictions 
about the number of SARA-listed species such as short-eared albatross that would be 
affected by a credible worst-case or smaller spill. However, using habitat as a surrogate, 
the predicted area of effects was modest in comparison with total available habitat at the 
regional scale. 

Significance of Accidents and Malfunctions (Spill Likelihood and Consequences) 

While the predicted effects are based on the scenarios evaluated, they are 
representative of the range of potential effects which could occur in the unlikely event of 
a crude oil spill along the marine transportation route. Variance in the effects and 
recovery are qualified based on the specific location, volume, seasonal conditions 
affecting fate and transport and the exposed species. Therefore, the assessment 
methodology properly balances accident probability and consequences.   

Accidents and malfunctions related to the increase in Project-related marine shipping 
activities are considered to have a low probability of occurrence (i.e., the scenarios 
considered and formally evaluated are not likely to unfold). The central test in CEA Act, 
2012 is whether or not a project is likely to cause significant adverse environmental 
effects. For example, in the Canadian Environmental Assessment Agency’s Reference 
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Guide: Determining Whether a Project is Likely to Cause Significant Adverse 
Environmental Effects, the Agency states: 

[O]nly environmental effects that are both likely and adverse can be considered 
in determinations of significance. Environmental effects that are unlikely or are 
not adverse cannot be considered in significance decisions. It is important to note 
that the test is not of “significantly adverse” effects, but of adverse effects that are 
significant. The “likely” applies to the environmental effects of the project that are 
both adverse and significant. [Page 3] 

Since the likelihood of a spill occurring is low, Trans Mountain concluded that effects of 
accidental spills were not significant in the context of the CEA Act, 2012, based on the 
significance framework and criteria provided in Section 7.1 of Volume 5A (Filing 
ID A3S1Q9), Section 7.1 of Volume 5B (Filing ID A3S1S7), and Section 4.3.1 of Volume 
8A, Filing ID A3S4Y3). 

References:  

Environment Canada. 2011. Written Evidence Submission of Environment Canada to the Joint 
Review Panel, December 2011. NEB Hearing Order OH-4-2011 for the Northern 
Gateway Pipelines Inc. Enbridge Northern Gateway Project. 

Environmental Resources Management. 2011. Consequence Analysis Report. Aleutian Islands 
Risk Assessment. Phase A – Preliminary Risk Assessment, Aleutian Islands, Alaska. 
Tasks 3 and 4. Report prepared for the National Fish and Wildlife Foundation, United 
States Coastguard, and Alaska Department of Environmental Conservation. Project No. 
0105563. July, 2011. 

Transportation Research Board. 2008. Risk of vessel accidents and spills in the Aleutian 
Islands, Designing a comprehensive risk assessment. Prepared for the Transportation 
Research Board of the National Academies by the Committee on the Risk of Vessel 
Accidents and Spills in the Aleutian Islands: A study to design a comprehensive risk 
assessment Risk Assessment. Transportation Research Board Special Report 293. 

a.02) Refer to the response to BC Nature Nature Cda IR No. 2.30a.01. 

a.03) Refer to the response to part a.01) above. 

a.04) Refer to the response to part a.01) above. 

a.05) Refer to the response to part a.01) above. 

a.06) Refer to the response to part a.01) above. 

a.07) Refer to the response to part a.01) above. 

a.08) Refer to the response to part a.01) above. 

a.09) Refer to the response to part a.01) above. 
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a.10) Refer to the response to part a.01) above. 

b.1) The Application did evaluate the potential residual adverse effects of accidental release 
of contaminated bilge water on water quality and biota in Section 4.3.13.3.1 of 
Volume 8A (Filing ID A3S4Y3). Potential effects were concluded to be of low magnitude, 
reversible in the short-term, and of low probability. Such an accident is considered to 
have a low probability of occurrence (i.e., it is a scenario that is not likely to unfold). 
The central test in the Canadian Environmental Assessment Act, 2012 is whether or not 
a project is likely to cause significant adverse environmental effects. Accordingly, since 
the likelihood of an accidental release of contaminated bilge water occurring is low, 
Trans Mountain concluded that effects of an accidental release of bilge water were not 
significant in the context of the Act based on the significance framework and criteria 
provided in Section 4.3.1 of Volume 8A (Filing ID A3S4Y3). 

b.2) An assessment of potential effects of an accidental release of contaminated water was 
provided in the Application as described in the response to BC Nature Nature Cda IR 
No. 2.30b.1. 

b.3) An assessment of potential effects of an accidental release of contaminated water was 
provided in the Application as described in the response to BC Nature Nature Cda IR 
No. 2.30b.1. 

Page 178 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393882
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393882


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

2.31 Contradictions in the Proponent’s Responses which Require Clarification – Marine 
Birds 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.09h  
PDF page 41 of 72 

ii) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1.10c  
PDF page 44 of 72 

iii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33, BC Nature and Nature 
Canada IR 1.06b  
PDF page 58 of 316 

iv) A3W9K4; Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills 4 of 9  
PDF page 23 of 24 

v) A3W9K6; Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills 6 of 9  
PDF page 7 of 10 

vi) A3W9K4; Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills 4 of 9  
PDF page 24 of 24 

vii) A3W9K6; Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills 6 of 9  
PDF page 8 of 10 

viii) A3W9K5; Detailed Quantitative Ecological Risk Assessment for Loading Accidents and 
Marine Spills 5 of 9  
PDF page 1 of 8 

ix) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33, BC Nature and Nature 
Canada IR 1.07b.1  
PDF page 67 of 316 

x) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33, BC Nature and Nature 
Canada IR 1.07b.2  
PDF page 69 of 316 

Preamble: 

In many of the proponent’s responses to previous Information Requests, the proponent has 
made contradictory and confusing statements. The following set of requests attempt to clarify 
some of this conflicting information presented by the proponent. 
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Request: 

a.1) The Proponent has admitted that “even small amounts of oil can be detrimental to 
marine birds, which depend on intact plumage for buoyancy and protection from the cold 
marine waters” (Reference i). Yet in Reference (ii), the proponent states that “potential 
for injury or mortality was not assessed” in terms of exposure to chronic oil spills or 
“small oily discharges” in the marine environment. 

Explain and justify this discrepancy. 

a.2) Given that small oily discharges can be detrimental to marine birds, which depend on 
intact plumage for buoyancy and protection from the cold marine waters, why has the 
proponent declined to assess the potential effects of chronic oil spills or small oily 
discharges on marine birds? In your answer, address the legal basis relied upon by the 
proponent in its decision not to assess these detrimental effects. 

a.3) In Reference (ii), the proponent states that “potential for injury or mortality was not 
assessed” in terms of exposure to chronic oil spills or “small oily discharges” in the 
marine environment. Yet, the reason given for this lack of assessment was that “the 
probability of a marine bird being contaminated by [small oily discharge] is low”. Finding 
a low probability of contamination requires an assessment of the potential for injury, yet 
the potential for injury or mortality was not assessed. 

Explain and justify this discrepancy. 

a.4) Why did the proponent choose not to assess the potential for injury or mortality in terms 
of exposure to chronic oil spills or “small oily discharges” in the marine environment (see 
a.2)? Explain and justify your answer. 

a.5) How did the proponent determine that “the probability of a marine bird being 
contaminated by [small oily discharge] is low” without conducting an assessment of the 
potential for injury or mortality from exposure to chronic oil spills or “small oily 
discharges” (see a.2)? Explain and justify your answer. 

b.1) In Reference iii, the proponent concludes that: 

…because potential effects to marine bird habitat from oil spills are described in 
terms of the percentage of the available habitat affected within the RSA, as well 
as the absolute area affected, extension of the RSA boundaries to include Puget 
Sound to ensure that all potential effects occurred within such extended RSA 
limits would effectively ‘dilute’ the apparent environmental effects for all receptor 
groups by increasing the overall quantity of available habitat (water surface area, 
and shoreline length) to include areas which stochastic oil spill fate and transport 
modeling demonstrate would be rarely affected by spilled crude oil. (Emphasis 
added) 

As the above quotation demonstrates, in most cases, increases in the parameters of 
habitat (surface area and shoreline length) will decrease (dilute) the percentage of 
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habitat affected by environmental effects. However, the corollary is that increases in the 
parameters of habitat will not decrease (dilute) the percentage of individual species 
affected. Therefore, using a habitat-based approach means that when RSA boundaries 
are increased, this will generally lead to a decrease in the percentage of habitat affected 
– even if the percentage of individual species affected remains the same. 

Given this known diluting effect associated with the use of the habitat approach, explain 
and justify the proponent’s decision to use a habitat rather than population approach in 
the ERAs. In your answer, refer to and discuss the above quoted conclusion made by 
the proponent in this IR process. 

b.2) In Reference (iv), the proponent states that: 

Although IBAs are clearly important to the health of marine bird populations, 
marine habitat for birds is not confined to the IBAs. Therefore, the surface area of 
ocean affected by oil with a thickness >10 µm was estimated, in the context of 
the entire ocean surface area within the RSA… 2.4% of the ocean surface within 
the RSA would experience a slick with a thickness >10 µm at some point during 
the 10 day period following the oil spill. (Emphasis added) 

Further, in Reference (v), in reference to the larger modelled spill at Arachne Reef 
(16,500m3), the proponent also states: 

Although IBAs are clearly important to the health of marine bird populations, 
marine habitat for birds is not confined to the IBAs. Therefore, the surface area of 
ocean affected by oil with a thickness >10 µm was estimated, in the context of 
the entire ocean surface area within the RSA…6% of the ocean surface within 
the RSA would experience a slick with a thickness >10 µm at some time during 
the 15 day period following the oil spill. (Emphasis added) 

The maps in References (vi) and (vii) indicate that, in both modelled spills, most of the 
oiling with a thickness >10 µm would occur less than 2 kilometers away from the Sidney 
Channel IBA and Shoal Harbour Migratory Bird Sanctuary. Yet, by using “the entire 
ocean surface area within the RSA”, the intervenors submit that this potential risk and its 
grave consequences are effectively diluted. 

Explain and justify the conclusion that “…extended RSA limits would effectively “dilute” 
the apparent environmental effects for all receptor groups by increasing the overall 
quantity of available habitat...” (see quote in b.1 above; Reference iii). Reconcile this 
conclusion with the proponent’s choice to use “the entire ocean surface area within the 
RSA” (Reference iv), rather than the proximity of spills to IBAs (where birds congregate) 
when looking at effects of a spill on marine bird habitat. Explain and justify your answer. 

b.3.1) In Reference (viii), the proponent states: 

The results for the modelled 8,250 m3 spill at Arachne Reef suggest that the 
mortality of hundreds or thousands of individual birds could potentially result. The 
effects of birds that congregate could be profound, if they occupied the habitat 
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that was affected by the spilled oil. However, the small fraction of the habitat 
within the RSA that is predicted to be affected (2.4%) suggests that this outcome, 
while possible, is unlikely. Large numbers of birds would likely be exposed to 
crude oil, and many of these would die. However, they would represent only a 
small percentage of birds in the larger RSA, and losses would be expected to be 
compensated for at the population level within a few years. (Emphasis added) 

In Reference (v), with reference to the larger 16,500 m3 modelled spill at Arachne Reef, 
the proponent concludes: 

Marine birds would be exposed to harm in the event of a spill, up to and including 
death as a result of external oiling. However, the analysis shows that effects of 
the IBAs would be small, and effects on the overall ocean surface within the RSA 
would also be small, in the context of the total available habitat … The results of 
the modelled 16,500m3 spill at Arachne Reef suggest that the mortality of 
thousands of individual birds could potentially result. The effects on birds that 
congregate could be profound, if they occupied habitat that was affected by the 
spilled oil. However, the small fraction of the habitat within the RSA that is 
predicted to be affected (6%) suggests that this outcome, while possible, is 
unlikely. Large numbers of birds would likely be exposed to crude oil, and many 
of these would die. However, they would represent only a small percentage of 
birds in the larger RSA, and losses would be expected to be compensated at the 
population level within a few years. (Emphasis added) 

As stated in b.2 (above), the maps in References (vi) and (vii) indicate that most of the 
oiling with a thickness >10 µm would occur less than 2 kilometers away from the Sidney 
Channel IBA and Shoal Harbour Migratory Bird Sanctuary. IBAs are known congregation 
areas for migratory birds. 

Bearing in mind the proponent’s acknowledgement that “the effects of birds that 
congregate could be profound, if they occupied habitat that was affected by an oil spill” 
(set out above in Reference v) does the Proponent now concede that the effects of a 
spill in proximity to this IBA and Sanctuary would likely be catastrophic? Reconcile your 
answer with the proponent’s conclusion that “the small fraction of the habitat within the 
RSA that is predicted to be affected (6%) suggests that this outcome [(the profound 
effect, and potential death of thousands of birds)], while possible, is unlikely” (Reference 
v, emphasis added). Explain and justify your answers. 

b.3.2) Which species of birds are expected to be amongst the “large number” likely to die 
(referred to in b3.1 above)? Are any of these species SARA-listed species at risk, or 
migratory birds as defined in the Migratory Birds Convention Act? 

b.3.3) Explain and justify why defining effects in terms of the percentage of birds affected “in 
the context of the total available habitat” (Reference v) would not “effectively dilute” the 
results presented in the ERA? Reconcile your answer with your statement that extending 
RSA boundaries “would effectively ‘dilute’ the apparent environmental effects for all 
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receptor groups by increasing the overall quantity of available habitat...” (Reference iii). 
Explain and justify your reconciled answer. 

c) In Reference (ix), the proponent states that: 

Before discussing the specifics of recovery estimates, it is important to consider 
the nature of the accident scenarios involved (i.e., how big was the initial insult?). 
Other relevant considerations include: the magnitude of the effect to the 
ecological receptor (e.g., what fraction of the population was affected, and how 
severely?); the mechanism leading the environmental effect (e.g., were effects 
caused primarily by direct physical contact with oil, by chronic exposures, or by 
other ecological processes? (Emphasis added) 

The ERAs and recovery estimates for the proponent’s project do not consider the 
magnitude of the effect to the ecological receptor (e.g., what fraction of the population 
will be affected, and how severely). The magnitude – and especially quantitative factors 
affecting the magnitude, such as fraction of population affected – cannot be assessed 
without quantitative species data. 

Reconcile the proponent’s statement quoted above, on “relevant considerations”, with 
the proponent’s decision not to collect baseline, quantitative species data, and its 
decision to use a habitat rather than population approach in its ERAs and recovery 
estimates. Explain and justify your answer. 

d.1) In Reference (x), the proponent states that “[e]vidence with respect to recovery of 
cormorant populations following the EVOS is weak”, because, “while the EVOSTC list 
cormorant species as not recovering, the basis for that conclusion is unclear since there 
is a poor baseline for comparison of population numbers prior to the spill.” With regard to 
recovery following EVOS, the proponent states: 

In this case the lack of suitable baseline data on the abundance of cormorants 
was a major factor that impeded the assessment of both effects and recovery, 
contributing to the differing scientific views on when recovery was achieved. 

Despite these past lessons learned, the proponent has chosen not to collect quantitative 
baseline data for the potentially affected species. Reconcile the above statements with 
the choice to use a habitat rather than a population approach in the ERAs and recovery 
estimates. Explain and justify your answer. 

d.2) Following a spill, how does the proponent intend to assess recovery without suitable 
baseline data on the abundance of species in the Marine RSA? Explain and justify your 
answer. 

Response: 

a.1) The marine ecological risk assessment reports address credible worst case and smaller 
oil spills as a result of accidents and malfunctions during loading operations, and during 
marine transportation of crude oil. The present set of questions (BC Nature Nature Cda 
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IR No. 2.31a.1 to a.5) asks about "chronic oil spills or 'small oily discharges' in the 
marine environment". 

Such spills were considered a potential, but unlikely, accident or malfunction associated 
with routine operations, not of credible worst case and smaller spills. An evaluation of the 
potential effects of accidental release of contaminated bilge water on water quality and 
biota was provided in Section 4.3.13.3.1 of Volume 8A (Filing ID A3S4Y3), as described 
in the response to BC Nature & Nature Cda IR No. 2.30b.1. 

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.31a.1. 

a.3) Please refer to the response to BC Nature Nature Cda IR No. 2.31a.1. 

a.4) Please refer to the response to BC Nature Nature Cda IR No. 2.31a.1. 

a.5) Please refer to the response to BC Nature Nature Cda IR No. 2.31a.1. 

b.1) The context of the original response was in reference to IR F-IR 1.05b (Filing 
ID A3Z1K3) “Please explain why Puget Sound was not included in the Marine RSA given 
the mobility of Canada’s marine birds”. Please refer to response to BC Nature Nature 
Cda IR No. 2.08c.1 in reference to overall conclusions of Technical Report 8B-7, 
Ecological Risk Assessment of Marine Transportation Spills (Filing ID A3S4K7) with 
respect to differences in using a habitat assessment approach, rather than a population 
or abundance based approach for assessment of spills and malfunctions. For reasons 
described more fully in the response to BC Nature  Nature Cda 2.30a.01 and 2.30a.02, 
Trans Mountain believes that its evaluation of potential effects at representative scenario 
locations using a habitat-based approach focused on the marine regional study area 
properly balances accident probability and consequences, follows National Energy 
Board guidance on this issue, and meets the requirements of the Canadian 
Environmental Assessment Act, 2012.  

b.2) Please refer to the response to BC Nature Nature Cda IR No. 2.31.b.1. 

 The Detailed Quantitative Ecological Risk Assessment (DQERA) for Loading Accidents 
and Marine Spills (NEB IR No. 1.62d, Filing IDs A3W9K1, A3W9K2, A3W9K3, A3W9K4, 
A3W9K5, A3W9K6, A3W9K7, A3W9K8, A3W9K9), states clearly that there is potential 
for oiling and mortality of marine birds following a hypothetical crude oil spills at Arachne 
Reef, and as also stated, birds are not confined to IBAs or breeding colony locations. 

 Trans Mountain contends that the number of individual birds affected as a result of any 
release is expected to be proportional to the number of birds present, seasonal 
variations (migration, wintering, etc.), the area of available habitat that is affected, and 
the intrinsic sensitivity of the animals to exposure. Furthermore, the degree to which 
marine birds are harmed would also depend upon the size of the oil spill, the efficacy of 
measures intended to promptly contain and recover spilled oil, and the ability of oil spill 
responders to capture and treat oiled birds. 
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 Trans Mountain acknowledges that due to the unpredictable distribution of birds both in 
time and spatially, “actual” numbers of exposed birds is subject to great uncertainty. It is 
Trans Mountain’s view that any mortality of birds caused by a crude oil spill would be a 
significant adverse environmental effect, and no such mortality of birds is acceptable 
under any circumstances. As noted above, Trans Mountain does not dispute that birds 
could be oiled and die in the unlikely event of a crude oil spill during marine 
transportation. The ERA does not attempt to estimate the number of individual birds that 
could be harmed as a result of any of the oil spill scenarios presented. Given that the 
effect magnitudes for essentially all crude oil scenarios result in a conclusion that birds 
would die as a result, and that such an outcome would merit an effect magnitude of 
High, adjusting the study area boundaries would not result in any different conclusion or 
identify additional spill response and preparedness planning measures.  

b.3.1) Please refer to the response to BC Nature Nature Cda IR No. 2.31b.2. 

b.3.2) Technical Report 8B-7, Ecological Risk Assessment of Marine Transportation Spills 
(Filing ID A3S4K7) states: “The potential ecological consequence of crude oil exposure 
at any given location was considered to be defined by the overlap of the probability of 
crude oil presence, and the sensitivity of ecological habitat or receptors that may be 
present at that location. In the preliminary quantitative ERA, the assumption is that 
exposure may result in negative environmental effects and results are considered 
through probability ranges for exposure. Based upon this assumption marine birds of 
any species that might be exposed to crude oil would be expected to be affected, and 
many or most of these birds (depending upon their intrinsic sensitivity to oiling, and other 
factors) would die. These birds would undoubtedly include species described as 
migratory birds as defined in the Migratory Birds Convention Act, as well as potentially 
some belonging to species listed in Schedule 1 of the Species At Risk Act. 

b.3.3) Please refer to the response to BC Nature Nature Cda IR No. 2.31b.1. 

c) Please refer to the response to BC Nature Nature Cda IR No. 2.31b.1. 

d.1) Please refer to the response to BC Nature Nature Cda IR No. 2.08c.1 in reference to 
overall conclusions of Technical Report 8B-7, Ecological Risk Assessment of Marine 
Transportation Spills (Filing ID A3S4K7) with respect to differences in using a habitat 
assessment approach, rather than a population based approach for assessment of spills 
and malfunctions. 

Please refer to the response to GoC EC IR No. 2.047 (Filing ID A4H6A5) in which Trans 
Mountain commits to participation in collaborative partnerships for monitoring programs 
and baseline data gathering including baseline physiological condition of marine birds, 
as well as marine bird abundance, distribution, and diversity in Burrard Inlet and along 
the marine transportation route. 

d.2) Please refer to the response to GoC EC IR No. 2.047 (Filing ID A4H6A5) in which Trans 
Mountain commitments to participation in collaborative partnerships for monitoring 
programs and baseline data gathering including baseline physiological condition of 
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marine birds, as well as marine bird abundance, distribution, and diversity in Burrard 
Inlet and along the marine transportation route. 
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2.32 MARPOL Annex 1 Prevention of Pollution by Oil 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature Nature Cda IR No. 1  
PDF pages 39-42 & 44 of 72 

Other References: 

International Maritime Organization, Special Areas under MARPOL, online: 
http://www.imo.org/OurWork/Environment/PollutionPrevention/SpecialAreasUnderMA 
RPOL/Pages/Default.aspx 

Preamble: 

In Reference (i), the proponent states that “[p]otential effects of an accidental tanker spill on 
marine birds are assessed in Section 5.6 of Volume 8A”, in contrast, in the same response, the 
proponent states that “potential for injury or mortality was not assessed” in terms of exposure to 
chronic oil spills or “small oily discharges” in the marine environment (emphasis added). The 
proponent is distinguishing between accidental tanker spills, and chronic oil spills – which the 
proponent deems to be part of routine operations. 

Given that none of the Pacific is a “special area” under MARPOL Annex I Prevention of pollution 
by oil (IMO, accessed 15 Jan 2015), all discharges of oil are prohibited, unless all of the 
MARPOL Annex I Prevention of pollution by oil Regulation 34 criteria are met. 

Regulation 34 reads as follows: 

A. Discharges outside special areas 

1. Subject to the provisions of regulation 4 of this Annex and paragraph 2 of this 
regulation, any discharge into the sea of oil or oily mixtures from the cargo area of an 
oil tanker shall be prohibited except when all the following conditions are satisfied: 

1. the tanker is not within a special area; 

2. the tanker is more than 50 nautical miles from the nearest land; 

3. the tanker is proceeding en route; 

4. the instantaneous rate of discharge of oil content does not exceed 30 litres per 
nautical mile; 

5. the total quantity of oil discharged into the sea does not exceed for tankers 
delivered on or before 31 December 1979, as defined in regulation 1.28.1, 
1/15,000 of the total quantity of the particular cargo of which the residue formed a 
part, and for tankers delivered after 31 December 1979, as defined in regulation 
1.28.2, 1/30,000 of the total quantity of the particular cargo of which the residue 
formed a part; and 
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6. the tanker has in operation an oil discharge monitoring and control system and a 
slop tank arrangement as required by regulations 29 and 31 of this Annex. 

2. The provisions of paragraph 1 of this regulation shall not apply to the discharge of 
clean or segregated ballast. 

Regulation 4 does not apply, but reads: 

Regulations 15 and 34 of this Annex shall not apply to: 

1. the discharge into the sea of oil or oily mixture necessary for the purpose of securing 
the safety of a ship or saving life at sea; or 

2. the discharge into the sea of oil or oily mixture resulting from damage to a ship or its 
equipment: 

2.1 provided that all reasonable precautions have been taken after the occurrence 
of the damage or discovery of the discharge for the purpose of preventing or 
minimizing the discharge; and 

2.2 except if the owner or the master acted either with intent to cause damage, or 
recklessly and with knowledge that damage would probably result; or 

3. the discharge into the sea of substances containing oil, approved by the 
Administration, when being used for the purpose of combating specific pollution 
incidents in order to minimize the damage from pollution. Any such discharge shall 
be subject to the approval of any Government in whose jurisdiction it is contemplated 
the discharge will occur. 

Regulation 34 conditions are also re-articulated in Canadian legislation: see s. 31(2) of Vessel 
Pollution and Dangerous Chemicals Regulations, SOR/2012-69 (pursuant to its enabling act, 
the Canada Shipping Act, 2001, S.C. 2001, c. 26). 

Chronic oil spills occurring at the Westridge Marine Terminal, or along the proposed shipping 
route between Burrard Inlet and the southernmost point of Vancouver Island, cannot be said to 
satisfy all of the above Regulation 34 conditions. In these areas, the tanker will never be 50 nm 
or more from nearest land (Regulation 34, section A.1.2). 

Discharges which do not meet the article 34 criteria are prohibited. Therefore, discharges 
occurring at the Westridge Marine Terminal, or along the proposed shipping route between 
Burrard Inlet and the southernmost point of Vancouver Island are prohibited. 

In relation to bilge water releases (similarly regulated by MARPOL), the proponent states in 
Reference (i): 

The release of contaminated bilge water (i.e., of greater than 15 mg/L hydrocarbon) is an 
illegal activity under the Canada Shipping Act Vessel Pollution and Dangerous 
Chemicals Regulations and MARPOL (International Convention for the Prevention of 
Pollution from Ships). 
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The proponent further states in Reference (i): 

The requirement to treat bilge water is contained in the International Maritime 
Organization MARPOL (IMO 2013). In Canada, MARPOL is enforced through the Vessel 
Pollution and Dangerous Chemicals Regulations (annexed to the Canada Shipping Act, 
2001). Regulations were put in place to prevent the recognized adverse effects of oil on 
water and sediment quality and on the health of marine birds and mammals. Bilge water 
must be treated before being discharged at sea so that oil concentrations are below 15 
mg/L, or they must be disposed of at an authorized facility…The basic premise behind 
this regulation and concentration level is that releases <15 mg/L do not produce a 
sufficiently thick layer of oil and sheen to affect seabirds. It follows that as long as 
operators of vessels and the Westridge Marine Terminal follow these regulations, that no 
adverse effect on marine birds is anticipated. Releases above this limit would be the 
result of accidents or malfunctions…. (Emphasis added) 

Request: 

a.1) The proponent has taken the position that the illegal release of bilge water would be the 
result of accidents or malfunctions (see preamble). Given that all oily discharges 
occurring at the Westridge Marine Terminal, or along the proposed shipping route 
between Burrard Inlet and the southernmost point of Vancouver Island are illegal under 
MARPOL (International Convention for the Prevention of Pollution from Ships), is it the 
proponent’s position that chronic oiling in these areas associated with the proponent’s 
Project (illegal release of oily discharge) would be intentional, or does the proponent 
instead consider chronic oiling would be the result of accidents or malfunctions? 

a.2) Pursuant to s. 19(1)(a) of the Canadian Environmental Assessment Act, 2012, S.C. 
2012, c. 19, s. 52 (CEAA, 2012), an environmental assessment of a designated project 
must take into account “the environmental effects of the designated project, including the 
environmental effects of malfunctions or accidents that may occur in connection with the 
designated project in combination with other physical activities that have been or will be 
carried out” (CEAA, 2012, s. 19(1)(a)). 

Once these effects have been accounted for, s. 19(1)(b) requires that the “significance of 
the effects referred to in paragraph (a)” are taken into account (CEAA, 2012, s. 19(1)(b)). 

Given that s. 19(1)(a) of CEAA, 2012 requires that the proponent undertake an 
environmental assessment of the effects of malfunctions or accidents that may occur in 
connection with the designated project in combination with other physical activities that 
have been or will be carried out, explain and justify why “potential for injury or mortality 
was not assessed” in terms of exposure to chronic spills or small oily discharges 
occurring at the Westridge Marine Terminal, or along the proposed shipping route 
between Burrard Inlet and the southernmost point of Vancouver Island (Reference i). 

Response: 

a.1) Trans Mountain would like to clarify that no chronic oiling from Project vessels and no 
illegal release of oily discharge is planned or is considered part of routine operations. 
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Furthermore, “chronic oiling” implies a more frequent occurrence than would reflected in 
an accident or malfunction that could result in an occasional release of small volumes of 
oily bilge water with higher than 15 mg/L hydrocarbon (should the treatment system 
have a breakdown). 

Trans Mountain notes that under MARPOL Annex I, Part C, Regulation 15 (MARPOL 
Training Institute 2013): 

 “Any discharge into the sea of oil or oily mixtures from ships of 400 gross tonnage and 
above shall be prohibited except when all the following conditions are satisfied: 

1. The ship is proceeding en route; 

2. The oily mixture is processed through an oil filtering equipment meeting the 
requirements of regulation 14 of this Annex; 

3. The oil content of the effluent without dilution does not exceed 15 parts per million;  

4. The oily mixture does not originate from cargo pump-room bilges on oil tankers; and 

5. The oily mixture, in case of oil tankers, is not mixed with oil cargo residues.” 

This is consistent with the response previously provided by Trans Mountain, in that only 
releases > 15 mg/L (i.e., 15 parts per million) (and/or contravention of the other four 
conditions noted above) would be in violation of MARPOL, and would therefore be 
considered accidents or malfunctions. Chronic oiling through release of bilge water with 
oil <15 mg/L would not be intentional, but nor would it contravene MARPOL. Release of 
bilge water with oil > 15 mg/L would be considered a result of an accident or malfunction. 

In addition to the MARPOL and Transport Canada regulations, Trans Mountain, as part 
of its Tanker Acceptance Standard, requires that project vessels not discharge any bilge 
water while within the territorial waters of Canada (the Marine regional study area 
[RSA]). Tugs are not exclusive to the Project; however, local operators such as Smit and 
Seaspan have confirmed that their tugs offload their bilge waters ashore, with nothing 
released to the marine environment. Therefore, no bilge water will be intentionally 
released (regardless of oil concentration) from Project vessels, in the Marine RSA. This 
information has previously been provided in the response to BC Nature & Nature 
Canada IR No. 1.09c (Filing ID A3Y2C5). 

Reference: 

MARPOL Training Institute. 2013. Annex I – Regulations for the prevention of pollution by oil. 
http://www.marpoltraining.com/MMSKOREAN/MARPOL/Annex_I/r15.htm. Accessed: 
January 2015. (Note – online resource only). 

a.2) As per the response to BC Nature & Nature Canada IR No. 2.32.a.1, chronic oiling at a 
rate of <15 mg/L is not considered under the heading of malfunctions or accidents. The 
assessment of environmental effects of malfunctions or accidents arising from the 
Project, satisfying the requirements of the Canadian Environmental Assessment Act 
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2012, s. 19(1)(a), is provided in Section 7.9 of Volume 5A (Filing ID A3S1R0), Section 
6.2 of Volume 7 (Filing ID A3S4V6) and Sections 4.3.13 and  5.6 of Volume 8A (Filing 
IDs A3S4Y3 and A3S5Q3). 

 All vessels have the potential for occasional or chronic oil releases. Large vessels, 
including tankers, are required to have oily water treatment systems for bilge water, 
including detectors to monitor oil concentration in bilge water, warning alarms, and shut-
off valves to limit potential for oil release. Furthermore, Trans Mountain, as part of its 
Tanker Acceptance Standard, requires that Project vessels not discharge any bilge 
water while within the territorial waters of Canada (the Marine RSA). Tugs are not 
exclusive to the Project; however, local operators such as Smit and Seaspan have 
confirmed that their tugs offload their bilge waters ashore, with nothing released to the 
marine environment. Therefore, no bilge water will be intentionally released (regardless 
of oil concentration) from Project vessels, in the Marine RSA. 

 Research by Serra-Sogas et al. (2008) concluded that the occurrence of chronic oil spills 
had declined in British Columbia’s marine Exclusive Economic Zone over a ten year 
study period. While an average of 0.42 spills per hour of oil spill aerial monitoring patrol 
was recorded before 1997, this figure had declined to 0.05 spills per hour of patrol by 
2007 (Serra-Sogas et al. 2008). As noted by Serra-Sogas et al., a new oil spill 
surveillance aircraft was brought into operation in British Columbia in 2008. This aircraft 
allowed for greater spatial coverage of surveys, improved spill observation and the ability 
to operate in a wider range of weather conditions. The decline in oil spill observations 
indicates that chronic oil spills are becoming increasingly rare in British Columbia waters 
and the improved monitoring will act as a deterrent to non-compliant vessel operators.  

 In summary, legislation intended to protect marine life from oil spills is in place, Project 
vessels are prohibited from releasing any bilge water in the Marine RSA and tankers are 
equipped to limit oil spills, chronic oil spill occurrences have decreased, and surveillance 
has improved, in recent years. The combination of these factors means that significant 
environmental effects, including potential for injury or mortality due to chronic oiling are 
not expected. 

Reference: 

Serra-Sogas, N., P.D. O’Hara, R. Canessa, P. Keller and R. Pelot. 2008. Visualization of spatial 
patterns and temporal trends for aerial surveillance of illegal oil discharges in western 
Canadian marine waters. Marine Pollution Bulletin 56(5):825-833. 
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2.33 Transparency-Marine Birds 

Reference: 

i) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33
PDF pages 29, 35, 36, 49, 64 & 66 – 68 of 316.

ii) A3Z3T5; KM TMX EC Reply to Round 1 IR Motion
PDF pages 1 & 2 of 15.

iii) A3W9K1; Trans Mountain Response to NEB IR No. 1.62-Attachment 1 (1 of 9)
PDF page 20 & 21 of 91.

iv) A3W7Q4; BCN NC Letter and First Round Information Request
PDF page 9 of 34.

v) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk
Assessment of Marine Transportation Spills
PDF 98 & 99 of 116.

vi) A3Y8A7; Letter and Motion to Compel Full and Adequate Responses to IR1
PDF page 10 of 37.

Other References: 

EVOS TC. 2014. Exxon Valdez Oil Spill Restoration Plan. 2014 Update Injured Resources and 
Services. November 19, 2014. Exxon Valdez Oil Spill Trustee Council, Anchorage, 
Alaska. Available at: http://www.evostc.state.ak.us/static/PDFs/2014IRSUpdate.pdf. 

EVOS TC. 2010. Exxon Valdez Oil Spill Restoration Plan. 2010 Update Injured Resources and 
Services May 14, 2010. Exxon Valdez Oil Spill Trustee Council, Anchorage, Alaska. 
Available at: www.evostc.state.ak.us. 

Harwell, M.A., Gentile, J.H. 2006. Ecological significance of residual exposures and effects from 
the Exxon Valdez Oil Spill. Integrated Environmental Assessment and Management 
2:204–246. 

Preamble: 

The proponent has, on multiple occasions, including in its follow-up responses to intervenors’ 
IRs 1.01(f) and 1.03(d), pointed to conclusions drawn from off the record conversations with 
Environment Canada (“EC”) when answering intervenors’ information requests, without 
divulging the contents of, or parties to those conversations (Reference i). 

Although the off the record nature and vagueness of those conclusions present serious 
transparency concerns of their own, those concerns are heightened by the fact that EC, in its 
own set of first round information requests, has vigorously disputed the proponent’s account of 
past communications between itself and the proponent (Reference ii). 
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For example, EC stated it “knows of no impediment to using MEIT [Environment Canada’s 
Marine Emission Inventory Tool] on external databases, and EC did provide technical 
assistance to RWDI for using the tool, so the [proponent’s] response to 1.057 is incorrect” 
(Reference ii). 

The proponent too has disputed the details of those communications. For example, in the 
proponent’s response to EC’s motion on the inadequacy of IR responses, the proponent stated, 
“[a]lthough Environment Canada states it knows of no impediment to using MEIT on external 
databases, there remains a disagreement between Environment Canada and Trans Mountain 
about whether MEIT was accessible to external users in September 2013” (Reference ii). 

Given the evident disagreement between EC and the proponent over the two parties’ past 
communications, it is even more important for the proponent to be transparent about the 
communications identified in this information request. 

The proponent’s failure to disclose conversations that it subsequently relies upon as the basis of 
key decisions and conclusions in the proponent’s Application, when the parties to those very 
conversations have very publicly admitted to serious disagreements over their understandings 
of past communications, demonstrates an obvious and concerning lack of transparency. 

A more subtle but no less concerning issue of transparency is the proponent’s failure to be 
transparent about how certain key conclusions concerning the Project’s impact on marine birds 
were reached or what scientific research was relied upon. Given that the intervenors do not 
presently have the opportunity of oral cross-examination to absolutely understand the scientific 
foundation upon which the proponent’s conclusions are built, it is critical that the proponent 
disclose how it reached its findings during the second round of information requests. 

Harwell and Gentile (2006), a source often relied upon by the proponent, emphasize the critical 
importance of transparency when dealing with assessments of ecological significance, saying 
“we believe that by making the criteria and the information used to make judgements 
transparent, others who might reach different conclusions would have a common basis for 
discussion.” The only way for intervenors to truly participate in the Project hearing process— 
while bringing any potential expertise to bear and testing the proponent’s evidence—is to first 
understand how the proponent has reached key conclusions and to have a common basis for 
discussion. The more opaque the proponent’s Application, the less opportunity there is for 
intervenors to meaningfully participate in the hearing process and test the proponent’s evidence. 

The first round of information requests has already demonstrated the need for the proponent’s 
evidence to be tested and for mistakes to be corrected. To take only one small example, in their 
initial IR 1.03(m), the intervenors identified and then asked about a discrepancy between the 
date ranges associated with marine bird distribution and abundance datasets in the proponent’s 
Technical Report 8B-2 [Filing ID A3S4J6] (Reference iv). In its follow-up response to NEB ruling 
33, in answer to the intervenors’ IR 1.03(m), the proponent disclosed that several mistakes had 
been made in citing the date ranges of the datasets, and the proponent corrected the 
information. The corrections were significant, with one date range shifting 16 years from 1946 to 
1962 (Reference i). Without having access to other important citations, quantitative data, or the 
judgement processes behind qualitative conclusions, the intervenors are denied a meaningful 
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opportunity to test the proponent’s proffered information, and thus denied the opportunity to 
identify and correct other potential errors. 

Unfortunately, the process of written information requests does not lend itself to transparency. 
The iterative nature of the process quickly builds a large and unwieldy paper trail. In its follow- 
up response to NEB ruling 33, the proponent often answered the intervenors’ questions at great 
length, without accompanying clarity. Whether a deliberate tactic or not, when the proponent 
answers vaguely but at great length, the onus is on the intervenors to attempt to find a 
justification among the great number of words. When the intervenors continue to have 
questions, as they did for many of the proponent’s follow-up answers to NEB ruling 33, it 
becomes increasingly difficult to convey to the NEB the evasiveness of the proponent’s replies 
without re- citing the lengthy responses of the proponent. To this end, it is sometimes necessary 
to trace the pattern of the proponent’s responses to both the initial IR and to NEB Ruling 33. 
Thus single questions grow and grow until they are many paragraphs of length, all of which 
makes it more difficult, if not impossible, for the NEB to assess whether the questions have 
been adequately answered by the proponent going forward. 

Request: 

a) Disclose the notes from the April 2013 meeting between the proponent and Environment 
Canada that led to the agreement “that the assessment of Project-related marine vessel 
traffic should focus on species that occur in nearshore and offshore waters (i.e., in the 
shipping lanes), and not those that primarily inhabit shoreline habitats (e.g., raptors)” 
(Reference i). In particular, disclose, explain and justify the reasoning that formed the 
basis for this alleged agreement. 

b) Disclose the discussions “at length” between the proponent and Environment Canada 
about the assessment approach for marine birds in which no additional sources of data 
were identified; these discussions were referenced in the proponent’s follow-up 
response to NEB ruling 33, in answer to the intervenors’ IR 1.03(d) (Reference i). 

c) Disclose the notes from the consultation session on May 24, 2013 between 
representatives of Transport Canada, Environment Canada, Fisheries and Ocean 
Canada, Port Metro Vancouver and the proponent, referenced in the DQERA 
(Reference iii). 

d) In its follow-up response to NEB ruling 33, in answer to the intervenors’ IR 1.05(d.3), the 
proponent states, “for many federally and provincially listed species, breeding locations 
may be confidential in the interests of protecting the nesting sites” (Reference i). 

Did the proponent ask any government entity for the breeding locations of these 
federally and provincially listed species? Did the proponent confirm that the data was 
indeed confidential? On what basis is it asserted that the data is confidential? Explain 
and justify your answers. (See intervenors’ IR 2.8(f.2)) 

e) In section 9.3 of the Ecological Risk Assessment of Marine Transportation Spills 
(“ERA”), the proponent concludes that “[i]t is reasonable to expect marine bird recovery 
at a population level within two to five years following a large oil spill” (Reference v). 
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In its follow-up response to NEB Ruling 33, in answer to the intervenors’ IR 1.07(a.3) 
on how the proponent reached this 2-5 year conclusion, the proponent directs the 
intervenors to look at section 9.0 of the ERA and references cited therein (Reference i). 
Section 9.3 specifically deals with “Marine Birds and Supporting Habitat.” The only two 
references cited in section 9.3 are the EVOSTC 2010 and Gentile and Harwell (2006), 
neither of which specifically supports the 2-5 year recovery determination for marine 
birds (Reference v). 

Can the proponent explain and justify how it made this 2 – 5 year judgment? If the 
proponent made the judgement using criteria and information other than the above-cited 
references, describe those in detail. Without full disclosure and transparency with 
respect to the basis on which the proponent arrives at this judgment, there can be no 
“common basis for discussion” between the proponent and intervenors and thus no way 
for the intervenors to test this controversial piece of evidence. 

f) In its follow-up response to NEB ruling 33, in answer to the intervenors’ IR 1.07(b.1) 
about 2 – 5 years being a reasonable post-spill recovery time for sea duck populations, 
the proponent first sets out five paragraphs and then states that “based on the 
information provided above, it was concluded that these two species, as well as other 
duck species, likely achieved biological recovery in terms of population abundance and 
reproductive success in relation to oiled and unoiled habitats within 5 years after the 
event” (Reference i). 

It is not clear how the facts contained within the five paragraphs relate to one another, 
nor especially how they lend support the proponent’s conclusion. This is a key example 
of how the proponent’s conclusions lack transparency and how the written IR process 
fails to remedy that lack of transparency. In an effort to nonetheless utilize the IR 
process to the fullest extent possible, the intervenors will use a table to demonstrate how 
the proponent’s responses both fail to justify its assertions and conclusions while, at the 
same time, generate an enormous and largely uninstructive paper trail. 

Text from the proponent’s follow-up response to 
NEB ruling 33, in reply to the intervenors’ 

IR 1.07(b.1)B 

Comments highlighting the inadequacy and 
incompleteness of the proponent’s response 

Paragraph 1: 

“The recovery of species and populations of wildlife 
receptors that were affected by the EVOS has been 
the subject of intense scientific investigation and 
debate for several decades. Reconciliation of this 
debate may not be achievable” (Reference i) 

The proponent provides a general overview of the 
controversy surrounding recovery times for marine 
birds after the EVOS. There is no mention of a 5-
year recovery timeframe or of sea duck populations. 
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Paragraph 2: 

“Before discussing the specifics of recovery 
estimates, it is important to consider the nature of 
the accident scenarios involved (i.e., how big was 
the initial insult?). Other relevant considerations 
include: the magnitude of the effect to the ecological 
receptor (e.g., what fraction of the population was 
affected, and how severely?); the mechanism 
leading to the environmental effect (e.g., were 
effects caused primarily by direct physical contact 
with oil, by chronic exposures, or by other ecological 
processes?); and the particular recovery endpoint 
and process for evaluating whether recovery was 
deemed to have occurred on the part of the Exxon 
Valdez Oil Spill Trustee Council” (Reference i). 

The proponent says that “[b]efore discussing the 
specifics of recovery estimates, it is important to 
consider the nature of the accident scenarios 
involved” but does not explain why that is so. There 
is no mention of a 5-year recovery timeframe or of 
sea duck populations. 

Paragraph 3: 

“The EVOS occurred in late March 1989, and 
involved the accidental release of approximately 
40,000 m3 of Alaska North Slope crude oil early in 
the breeding season for most birds. The accident 
scenarios being evaluated in the Ecological Risk 
Assessment of Marine Transportation Spills 
technical report (Technical Report 8B-7 [Stantec 
Consulting Ltd. 2013]; Filing ID A3S4K7) consider 
accidental releases of between 8,250 and 
16,500 m3 of Cold Lake Winter Blend (diluted 
bitumen) at various times of the year, and so 
represent considerably smaller volumes of crude oil, 
often during seasons of potentially lower biological 
sensitivity” (Reference i). 

The proponent gives a brief and general overview of 
the EVOS as well as a brief and general overview of 
the accident scenarios being evaluated in its ERA. 
The proponent seems to be drawing an inference 
from the comparison but it never truly states what 
that inference is or links it to the information 
presented in subsequent paragraphs. 
If the proponent had made that inference clear, 
saying something like, “because the accident 
scenarios we are studying often occur during 
seasons of lower biological sensitivity, it is 
appropriate to infer…” the intervenors would have a 
starting point to either disagree or agree with the 
analysis and justification provided by the proponent. 
But when the proponent merely provides a list of 
paragraphs of vaguely related information followed 
by a conclusory statement, there is nothing for the 
intervenors to agree or disagree with. 

Paragraph 4: 

“Section 9.3 of the Ecological Risk Assessment of 
Marine Transportation Spills technical report 
(Technical Report 8B-7 [Stantec Consulting Ltd. 
2013]; Filing ID A3S4K7) provides much of the 
information requested by the Intervenor. In this 
section it is noted that about 1,000 individuals or 7% 
of the wintering population of harlequin duck was 
killed by oil exposure at the time of the EVOS. While 
not disputing that these birds died as a result of the 
spill, a 7% change in abundance is likely well within 
the range of uncertainty for census data, as well as 
for natural variation in population size. For example 
EVOSTC (2010) states that the wintering population 
of harlequin ducks has ranged from a low of 11,000 
ducks in March 1990 (one year after the spill) to a 
high of 19,000 ducks in 1994 (five years after the 
spill). The number in 2000 was estimated to be 
about 15,000 birds. Concerns given by EVOSTC 
(2010) relating to harlequin duck relate primarily to 
reported cytochrome P450 enzyme biomarker 
activity, and not measures of biological impairment. 
Most recently, EVOSTC (2014) deems the harlequin 
duck population to have recovered” (Reference i). 

The proponent offers several pieces of information 
on harlequin ducks. However, it does not cite any 
references supporting its conclusions that harlequin 
ducks recovered within 5 years after the EVOS. 
Indeed the only sources actually cited in the 
proponent’s reply to the intervenors’ IR are the 
EVOSTC (2010) and EVOSTC (2014). The 
EVOSTC (2010) listed harlequin ducks as 
recovering, 21 years after the EVOS. The EVOSTC 
(2014) listed harlequin ducks as recovered, 25 
years after the EVOS. 

The proponent has often pointed to the controversial 
nature of the evidence surrounding marine bird 
recovery after the EVOS when answering IR 
requests on marine bird recovery. However, the 
intervenors respectfully submit that the proponent 
must either find robust sources within the scientific 
literature, controversial as it may be, to support its 
conclusions about marine bird recovery or, noting 
the continuing uncertainty around marine bird 
recovery, it must make its conclusions more 
conservative. 
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Paragraph 5: 

“An unknown number of Barrow’s goldeneye were 
killed, and it is noteworthy that in 1996, 1999, 2002 
and 2006, this species was listed as N/A (indicating 
data not available). In 2010 this species was listed 
as “recovering”, and in 2014 according to 
information just released in Draft form it is listed as 
“recovered” (EVOSTC 2014). The supporting 
information presented by EVOSTC (2014) is cryptic, 
but notes that winter numbers of goldeneye on oiled 
areas were stable from 1990 to 1998, however an 
additional note indicates that the densities of birds 
were at expected levels, given the habitat. In fact, 
the change in status reported by the EVOSTC 
appears to have been prompted more by a 
decrease in the abundance of goldeneye in unoiled 
areas since 2005, rather than by any change in 
abundance in oiled areas (where abundance is 
reported to have been stable since 1990)” 
(Reference i). 

This paragraph doesn’t even include a reference to 
5 years, let alone a reference to a 5 year recovery 
timeline for Barrow’s goldeneye. Once again, the 
only references cited are EVOSTC sources, which 
detract from the 5 year claim rather than bolster it. 
The EVOSTC (2010) listed Barrow’s goldeneye as 
recovering, 21 years after the EVOS. 

The proponent purports to parse the reasoning 
behind the EVOSTC change in the listing status of 
Barrow’s goldeneye, but does not offer any citations 
in support of its parsing. 

Paragraph 6: 

“The recovery assessments published by the 
EVOSTC (2010) are highly precautionary, and 
based on the information provided above, it was 
concluded that these two species, as well as other 
duck species, likely achieved biological recovery in 
terms of population abundance and reproductive 
success in relation to oiled and unoiled habitats 
within 5 years after the event” (Reference i). 

The proponent does not cite any reference in 
support of its conclusion that the recovery 
assessments provided by the EVOSTC are highly 
precautionary. Moreover, it is not clear what 
inference the proponent is drawing from its 
supposition that the EVOSTC assessments are 
precautionary. 
Although the proponent has now proffered six 
paragraphs in reply to the intervenors’ IR 1.07(b.1), 
tripling its initial response length to the question, it 
has not answered the question. 

Therefore, bearing in mind the above-noted chronology and deficiencies, the intervenors 
ask the proponent to provide a more detailed, intelligible and transparent justification in 
support of the proponent’s conclusion that 5 years is a reasonable estimate of recovery 
of sea duck populations, with supporting references. 

g) In its DQERA, the proponent states that the “PQERA reports presented an effects 
assessment consistent with the approach used for the Aleutian Islands Risk 
Assessment” (Reference iii). 

The Aleutian Islands Risk Assessment [“AIRA”] is a massive, multi-component study. 
Can the proponent more specifically identify, explain and justify how its effects 
assessment is consistent with the approach of the AIRA? (See intervenors’ IR 2.20). 

h) In the intervenors’ motion to compel full and adequate responses to IR Round 1, the 
intervenors noted in regards to IR 1.01(e) that the proponent had provided an 
assessment of a shorebird indicator (Black Oystercatcher) in response to a request from 
the NEB almost identical to the intervenors’, but had not provided a similar assessment 
to us (Reference vi). The intervenors are greatly concerned by this lack of transparency, 
and by the apparent inconsistency in disclosure this episode reveals. 

Can the proponent now provide the identified information? 
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i) In its follow-up response to NEB ruling 33, in answer to the intervenors’ IR 1.03(c), the
proponent states that although “the maps contained in the Marine Atlas of Pacific
Canada were not reproduced in the Marine Birds – Marine Resources Technical Report
(Technical Report 8B-2 of Volume 8B [Stantec Consulting Ltd. December 2013]; Filing
ID A3S4J6), these maps were carefully reviewed by the assessment team and informed
the assessment of potential Project effects on marine birds” (Reference i).

Given that the intervenors have no way of verifying the accuracy of the proponent’s
statement, or of understanding exactly how the maps were used to inform the
assessment of potential Project effects, could the proponent explain in detail, by
identifying specific sections of the Marine Birds - Marine Resources Technical Report,
how the maps contained in the Marine Atlas of Pacific Canada were utilized?

Response: 

a) The notes from the April 2013 meeting with Environment Canada are attached (BC 
Nature Nature Cda IR No. 2.33a - Attachment 1). In particular, they indicate that “EC 
was primarily in agreement with the Indicators selected for the Terminal component…” 
and that “EC recommends that marine bird indicators consider those present in the 
terminal / intertidal area as well as open-water to capture potential marine traffic 
impacts”. Trans Mountain selected indicator species that represent the range of marine 
bird species potentially susceptible to Project residual effects, and appreciated 
Environment Canada’s support of the selected indicator species, but cannot speculate 
further as to the specific reasoning behind Environment Canada’s stated position.

b) Plans for the assessment of marine birds were discussed with Environment Canada on 
September 25, 2012 (BC Nature Nature Cda IR No. 2.33b - Attachment 1), and 
these methods were discussed in greater detail during an all-day meeting on April 16, 
2013 (BC Nature Nature Cda IR No. 2.33a - Attachment 1). The outcome of that 
meeting led Trans Mountain to infer that the approach discussed was considered 
acceptable by the Environment Canada representatives in attendance.

c) Minutes from the May 24, 2013 meeting with representatives of Transport Canada,
Environment Canada, Fisheries and Ocean Canada, Port Metro Vancouver and Trans
Mountain are provided in Attachment 1 (BC Nature Nature Cda IR No. 2.33c -
Attachment 1).

d) Data on the locations of listed species are sometimes considered confidential to limit the
risk of disturbance. However, in the case of the federally and provincially listed species
breeding within the Marine RSA (double-crested cormorant, Brandt’s cormorant,
Cassin’s auklet, and tufted puffin), nesting colonies were publicly available through the
Environment Canada (2008) dataset and were used in reviewing seabird colonies as
described in Sections 4.3.4 and 4.3.5 of Technical Report 8B-2 of Volume 8B, Marine
Birds – Marine Transportation Technical Report (Stantec Consulting Ltd. December
2013, Filing ID A3S4J6). As such, no requests were made for supplemental data on
breeding locations of these species.
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e) Please refer to the responses to BC Nature Nature Cda IR No. 2.18a.1 and 2.18d.2. 

f) Please refer to the responses to BC Nature Nature Cda IR No. 2.18d.2 and 2.18a.1. 

g) Please refer to the response to BC Nature Nature Cda IR No. 2.20a.1. 

h) Trans Mountain apologizes for the unintentional inconsistency in responses relating to 
the black oystercatcher. However, as noted, the identified information has been provided 
in full in the response to NEB IR No. 1.058b (Filing ID A3W9H8) and is copied in its 
entirety below. 

The assessment of environmental effects of increased marine vessel 
traffic on marine birds focused on sensory disturbance, behavioural 
alteration, and risk of injury or mortality (Section 4.3.2 of Volume 8A). The 
selection of key indicators took into consideration the input of regulatory 
authorities, Aboriginal communities, and other stakeholders, as well as 
the professional judgment of the assessment team. It concentrated on 
species regularly occurring in the Marine Bird Local Study Area (LSA) and 
Marine Regional Study Are (RSA), and potentially susceptible to effects 
from the Project-related increase in shipping traffic. The five species 
selected were surf scoter, fork-tailed storm-petrel, pelagic cormorant, 
glaucous-winged gull and Cassin’s auklet.   

The potential for effects on coastal species such as great blue heron and 
black oystercatcher was discussed in Section 4.3.2.7.5 of Volume 8A. 
These were not carried forward as key indicators because they are limited 
to coastal habitat, which is within 2 km of the shoreline for less than 5% of 
the shipping route. Effects to such species would be limited to wake 
effect, while the key indicators selected are potentially exposed to a 
greater variety of effects at closer range. However, an assessment of 
potential effects of increased marine vessel traffic on black oystercatcher 
(representing the shorebird guild) is provided below. 

Marine Birds Indicator – Black Oystercatcher 

Black oystercatcher is found regularly along rocky coastal habitat on the 
Pacific coast of North America, often in association with other shorebirds 
including black turnstone (Arenaria melanocephala), surfbird (Calidris 
virgata) and rock sandpiper (Calidris ptilocnemis). Black oystercatcher is 
described because it occurs in the Marine RSA year-round. 

Black oystercatchers nest on shorelines, usually between 1 and 38 m 
above high tide, and forage on invertebrates in intertidal zones, often in 
areas exposed to waves (Andres and Falxa 1995). Key conservation 
concerns are direct human disturbance, predation by introduced 
predators such as rats and cats, and oil spills (Andres and Falxa 1995). 
Black oystercatcher is not listed under the Species at Risk Act (SARA), 
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nor has its status been assessed by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC 2013). 

For more information on black oystercatcher and other shorebirds, please 
refer to Technical Report 8B-2 in Volume 8B, Marine Birds Transportation 
Technical Report (Stantec December 2013) (insert filing ID).  

Assessment of Injury or Mortality of Black Oystercatcher due to 
Vessel Wake from Project-Related Vessels 

Black oystercatcher is adapted to living on coastal shorelines, where 
natural wave action can be substantial. Low-lying nests close to the high 
tide mark may be vulnerable to loss, but the risk from waves during 
storms is far greater than inundation from vessel wake, since such waves 
are expected to be less than 0.1 m at shore, well within the range of 
natural wave heights (see Section 4.3.6.6.1 of Volume 8A). Adult 
oystercatchers are mobile and routinely avoid waves while foraging; for 
juveniles to be at risk of injury or mortality, the wake wave at shoreline 
would need to be sufficiently high to sweep them away. This is 
considered unlikely, given the low predicted wake wave heights and the 
fact that shoreline habitats throughout the Marine Bird LSA and Marine 
RSA are routinely exposed to natural waves of considerably greater 
magnitude. 

Based on the predicted heights of wake waves that will be generated by 
Project-related marine vessels, and considering the life history 
characteristics of black oystercatcher, it is considered unlikely that this 
key indicator will be injured or killed as a result of Project-related effects. 
Therefore, the effect of injury or mortality of black oystercatcher due to 
vessel wake is predicted to be of negligible magnitude (Table 1.58B-1). A 
summary of the rationale for all of the significance criteria is provided 
below. 

• Spatial Boundary – Marine Bird LSA – residual effects to black 
oystercatcher, if any, will be limited to shoreline habitats within the 
Marine Bird LSA due to the low magnitude of the predicted wake 
wave heights outside of the Marine Bird LSA. 

• Duration – long-term – vessel transits along the shipping lanes will be 
initiated during the operations phase and will extend for the life of the 
Project. 

• Frequency – occasional – the event leading to a potential injury or 
mortality will occur intermittently and sporadically for the life of the 
Project. 
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• Reversibility – medium-term – in the unlikely event that black 
oystercatchers are injured or killed as a result of vessel wake, this 
effect will be reversible within one generation. 

• Magnitude – negligible – residual effects of vessel wake on black 
oystercatcher will not be detectable from existing conditions. 

• Probability – low – wake waves generated by Project-related marine 
vessel traffic are not likely to interact with black oystercatcher due to 
the low predicted wave heights and tendency of black oystercatcher to 
nest at least 1 m above high tide level. 

• Confidence – high – based on a good understanding by the 
assessment team of the cause-effect relationships between vessel 
wake and the potential for effects on black oystercatcher. 

TABLE 1.58B-1 
 

SIGNIFICANCE EVALUATION OF POTENTIAL RESIDUAL EFFECTS FROM 
INCREASED PROJECT-RELATED MARINE VESSEL TRAFFIC ON BLACK 

OYSTERCATCHER 
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1. Marine Birds Indicator – Black Oystercatcher 
1(a) Injury or 

mortality to 
black 
oystercatcher. 

Negative LSA Long-
term 

Occasional Medium-
term 

Negligible Low High Not 
significant 

Notes: 1. LSA: Marine Bird LSA. 
2. Significant Residual Environmental Effect: A high probability of occurrence of a permanent or 

long-term residual effect of high magnitude that cannot be technically or economically mitigated. 
 

As identified in Table 1.58B-1, the effect of wake waves generated by 
Project-related marine vessel traffic is not expected to result in a 
permanent or long-term residual environmental effect of high magnitude 
on black oystercatcher. Consequently, it is concluded that the residual 
environmental effects of operation activities associated with increased 
Project-related marine vessel traffic on black oystercatcher will be not 
significant.  

As the effect of vessel wake on black oystercatcher is predicted to be of 
negligible magnitude, no mitigation measures are considered necessary. 
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References: 

Andres, B.A. and G.A. Falxa. 1995. Black Oystercatcher (Haematopus 
bachmani), The Birds of North America Online (A. Poole, Ed.). Cornell 
Lab of Ornithology, Ithaca, NY. Available at: 
http://bna.birds.cornell.edu/bna/species/155. (Accessed 28 April 2014; 
note that “Birds of North America” is an online encyclopedia that is not 
optimized for printing or saving offline.) 

Committee on the Status of Endangered Wildlife in Canada. 2013. Canadian 
Wildlife Species at Risk. Committee on the Status of Endangered Wildlife 
in Canada. Ottawa, ON. 105 pp. 

i) The Marine Atlas of Pacific Canada maps were consulted for information on several 
features including provincial and federal protected areas (Figure 4.2 of Technical Report 
8B-2 in Volume 8B, Marine Birds – Marine Transportation Technical Report [Stantec 
Consulting Ltd. December 2013; Filing ID A3S4J6]), colony locations (Figure 4.3 of 
Technical Report 8B-2; Filing ID A3S4J6), and marine bird habitat use (Figures 4.6, 4.7, 
and 4.8 of Technical Report 8B-2; Filing ID A3S4J6).  
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2.34 Hypothetical Oil Spill Scenarios 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature & Nature Cda IR No. 1  
PDF page 23 of 72 

ii) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF Page 2 of 116 

iii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF page 53 of 316 

Preamble: 

In its initial reply to IR 1.05(b.2), the proponent states as follows: 

Stochastic oil spill fate and transport modeling was subsequently completed following an 
approach based on that of the AIRA, so that probability contours for oiling of the water 
surface and shorelines could be superimposed onto biological resource layers. Those 
layers included information on Important Bird Areas (IBAs) and noteworthy colony 
locations for birds. However, the AIRA did not attempt to overlay oil spill probability 
contours onto quantitative estimates of the abundance and distribution of individual 
birds, and neither did Technical Report 8B-7 of Volume 8B, Ecological Risk Assessment 
of Marine Transportation Spills Technical Report (Stantec Consulting Ltd. December 
2013). (Reference i) 

In the executive summary of its Preliminary Quantitative Ecological Risk Assessment 
(“PQERA”) the proponent states: 

The potential risks of negative environmental effects from crude oil exposure from each 
spill scenario were evaluated for four main ecological receptor group/habitat 
combinations including, shoreline and near shore habitats, marine fish and supporting 
habitat, marine birds and supporting habitat, and marine mammals and supporting 
habitat. Each of the four ecological receptor groups contains a variety individual receptor 
types and/or habitats of differing sensitivity to crude oil exposure, ranked by the 
application of Biological Sensitivity Factor (BSF) on a scale of low (BSF = 1) to very high 
(BSF = 4). The potential ecological consequence of crude oil exposure at any given 
location was considered to be defined by the overlap of the probability of crude oil 
presence following an oil spill, and the sensitivity of ecological receptors or habitat that 
may be present at that location (Reference ii). 

In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.05(e.1), the 
proponent states that “because a habitat-focused approach was used … ecological risk 
assessment conclusions are based on the area of habitat potentially affected for the various 
receptor groups under the various oil spill scenarios, and the sensitivity ranking does not affect 
the outcome or conclusions of the ecological risk assessment report” (Reference iii). 
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Request: 

a) Reconcile the proponent’s conclusion that, “[t]he potential ecological consequence of 
crude oil exposure at any given location was considered to be defined by the overlap of 
the probability of crude oil presence following an oil spill, and the sensitivity of ecological 
receptors or habitat that may be present at that location” (Reference ii) with its follow-up 
answer to the intervenors’ IR 1.05(e.1) that “the sensitivity ranking does not affect the 
outcome or conclusions of the ecological risk assessment report” (Reference iii). Explain 
and justify your answer. 

b) Below are listed a variety of scenarios intended to test the applicability of the 
proponent’s habitat-focused assessment approach described above. With respect to 
each scenario, explain and justify how the habit-focused assessment would apply, 
identifying and discussing any differences in how the approach would apply as between 
scenarios. 

1) A stretch of ocean within the Marine RSA, which contains neither an IBA nor a 
‘noteworthy colony location,’ but has been identified in various marine bird 
distribution and abundance datasets as providing habitat for hundreds of 
thousands of diverse marine birds. 

2) A stretch of ocean within the Marine RSA, which contains neither an IBA nor a 
‘noteworthy colony location,’ but has been identified in various marine bird 
distribution and abundance datasets as providing habitat for a large portion of the 
regional Marbled Murrelet population. 

3) A stretch of ocean within the Marine RSA, which contains neither an IBA nor a 
‘noteworthy colony location,’ but has been identified in various marine bird 
distribution and abundance datasets as providing habitat for a few thousand 
marine birds. 

4) A stretch of ocean within the Marine RSA, which contains neither an IBA nor a 
‘noteworthy colony location,’ but has been identified in various marine bird 
distribution and abundance datasets as providing habitat for a high number of auks 
and divers who tend to congregate in that stretch of the RSA. 

5) A stretch of ocean within the Marine RSA, which contains neither an IBA nor a 
‘noteworthy colony location,’ but has been identified in various marine bird 
distribution and abundance datasets as providing habitat for a very low number of 
gulls and terns. 

Response: 

a) The biological sensitivity factor (BSF) ranking reflects the probability of mortality for birds 
that are exposed to spilled crude oil (see the response to BC Nature Nature Cda IR 
No. 2.07a.1). However, this probability is not highlighted in Technical Report 8B-7, 
Ecological Risk Assessment of Marine Transportation Spills (Filing ID A3S4K7) because 
the ecological risk assessment makes the additional conservative and simplifying 
assumption that any marine bird that comes into contact with spilled crude oil may die.  
Trans Mountain has not made explicit predictions as to the numbers of marine birds that 
would die in the event of the credible worst case crude oil spill, but acknowledges that 
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the numbers could be large. The number of marine bird mortalities does not affect the 
conclusions of the ecological risk assessment because bird mortality was considered to 
be a High magnitude effect.  

 On this basis, birds with a lower probability of mortality in the event of a crude oil spill 
leading to their oiling may be more likely to survive than birds with a higher probability of 
mortality, but birds would still be expected to die as a result of a credible worst case or 
smaller spill along the marine transportation route. However, such an accident is 
considered to have a low probability of occurrence (i.e., it is a scenario that is not likely 
to unfold). The central test in the Canadian Environmental Assessment Act, 2012 is 
whether or not a project is likely to cause significant adverse environmental effects.  
Accordingly, since the likelihood of a spill occurring is low, Trans Mountain concluded 
that it would not be significant in the context of the Act based on the significance criteria 
provided in the Application. 

 It is clear that any crude oil spill into the marine environment could have substantial 
negative environmental effects that could be long-lasting if not effectively remediated.  
This confirms that the primary focus of the spill prevention and response activities must 
always be to reduce the probability of an oil spill to be as low as reasonably practical, 
and to have adequate oil spill response plans and procedures in place. 

b) Please refer to the response to BC Nature Nature Cda IR No. 2.34a. 

 In each hypothetical example referred to by BC Nature in this question, Trans 
Mountain’s ecological risk assessment approach would determine that there would be a 
potential for the death of marine birds. BC Nature and Nature Canada have supplied 
numbers and in one case the name of an individual species, however, in each case the 
conclusion would be that there is an expectation that marine birds would die, with a 
determination that the effect magnitude would be High. 

 It is clear that any crude oil spill into the marine environment could have substantial 
negative environmental effects that could be long-lasting if not effectively remediated. 
This confirms that the primary focus of the spill prevention and response activities must 
always be to reduce the probability of an oil spill to be as low as reasonably practical, 
and to have adequate oil spill response plans and procedures in place. 

 However, such an accident is considered to have a low probability of occurrence (i.e., it 
is a scenario that is not likely to unfold). The central test in the Canadian Environmental 
Assessment Act, 2012 is whether or not a project is likely to cause significant adverse 
environmental effects. Accordingly, since the likelihood of a spill occurring is low, Trans 
Mountain would conclude that it would not be significant in the context of the Act based 
on the significance criteria provided in the Application. The hypothetical analysis 
requested by BC Nature and Nature Canada does not provide any additional information 
to inform this decision, nor does it identify any additional response and preparedness 
planning measures. 
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2.35 Follow-up to the proponent’s response to NEB Ruling 33 

Reference: 

i) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF page 32, 41 & 45 of 316 

ii) A3W7Q4; BC Nature & Nature Canada – Letter and First Round Information Request  
PDF page 13 of 34 

iii) A3Y8A7; Letter and Motion to Compel Full and Adequate Responses to IR1  
PDF pages 17 & 18 of 37 

Preamble: 

As a result of the procedure followed to date, the proponent has essentially now had three 
opportunities to answer the first round of information requests from the intervenors, including its 
initial response, its reply to the intervenors’ Motion to Compel Full and Adequate Responses to 
IR1, and its follow-up response to NEB Ruling 33. Nevertheless, in the intervenors’ opinion, a 
substantial bulk of those information requests still remain unanswered. For the purposes of this 
IR, the intervenors have focused on particularly evasive responses by the proponent. Since the 
intervenors are currently not afforded the opportunity of oral cross-examination to more fully 
understand the proponent’s responses, it is critical that the proponent provide fulsome answers 
to the intervenors’ requests. 

Request: 

a) In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.02(b), the 
proponent states: 

Based on current engineering and design plans, construction of the Westridge 
Marine Terminal is expected to result in the loss of approximately 4,323 m2 of 
intertidal habitat and 13,002 m2 of subtidal habitat. This loss will be partially offset 
by the creation of approximately 3,286 m2 of intertidal rip rap habitat and 
5,271 m2 of subtidal rip rap habitat. The biotic community (e.g., algae, 
invertebrates, fish) that will become established on this new rip rap habitat 
following construction is expected to be similar to what currently exists at the 
site…minimal change is expected with respect to foraging opportunities for 
waterfowl, regardless of diet. (Reference i) 

However, even accounting for the creation of new rip rap habitat the proponent proposes 
to undertake, more than 1000 m2 of intertidal rip rap habitat and almost 7000 m2 of 
subtidal rip rap habitat will be lost. 

Explain and justify how the loss of such habitat would have only minimal effect in 
regards to foraging opportunities for waterfowl. 

b) In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.05(a.3), the 
proponent still does not “identify which shorebird and ‘other marine bird’ species use 
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both surface water and shoreline habitats in the marine RSA,” which was the 
intervenors’ original IR (Reference ii). Instead the proponent discusses the habitat-
focused approach of its ERA (Reference i). 

However, the intervenors previously quoted language directly referencing the “habitat- 
focused approach” in their motion to compel full and adequate responses to IR 1: 

However, the proponent makes repeated statements and analyses that consider 
shorebirds in the sole context of oiled shoreline length, despite it being 
recognized that shorebirds may also use open water habitats. For example: “The 
potential for exposure of shorebirds to oil was evaluated on the basis of the 
length of oiled shoreline (km)” and “Marine birds were assessed using two 
approaches. The first assumes that marine birds could generally be present 
anywhere within the RSA and thus shorebirds and other marine birds are 
assessed using the stochastic results contours representing shoreline or surface 
water habitats, respectively. (Reference iii, citations omitted, emphasis in 
original). 

Thus the NEB was well aware of the proponent’s habitat-focused approach to the 
ecological assessment of marine bird species that use both surface water and shoreline 
habitats and yet it still granted the intervenors’ motion to compel a full and adequate 
response to the intervenors’ IR 1.05(a.3). 

Rather than once again rehashing its habitat-focused approach, can the proponent 
answer the original question and identify which shorebird and other marine bird species 
use both surface water and shoreline habitats in the marine RSA? 

c.1) In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.05(c.2), the 
proponent states that: 

For a spill in the Strait of Georgia, a wind from the southwest could drive spilled 
crude oil towards the northern part of the Strait, whereas a wind from the 
northeast could drive spilled crude oil towards the Gulf Islands. If the location of a 
receptor population were to be artificially ‘pinned’ to the map as a result of a 
particular observational data set, this could result in conclusions ranging from ‘no 
effects at the population scale’ to ‘severe effects at the population scale’. 
(Reference i) 

Is the proponent conceding that, under certain conditions, there is a potential for a spill in 
the Strait of Georgia to result in severe effects at the population scale for marine bird 
receptor populations? Explain and justify your answer. 

c.2) In light of the NEB’s mandate to assess the likelihood of significant adverse 
environmental effects under CEAA 2012, would it not be prudent for the proponent to 
utilize data on marine bird receptor populations to evaluate a range of outcomes in its 
ecological risk assessment and understand when, how, and where severe effects at the 
population scale of marine birds might occur? 
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If the proponent answers the previous question in the negative, explain and justify the 
answer in light of its professed commitment to adopting a “conservative” approach to the 
implementation of this assessment. 

Response: 

a) Although a variety of birds have adapted to using it, rip rap is artificial habitat that is 
prevalent in the Marine Regional Study Area (RSA) for the Westridge Marine Terminal.  
As described in Table 4.1 of Technical Report 5C-13 of Volume 5C, Marine Resources – 
Westridge Marine Terminal Technical Report, ‘man-made’ (i.e., anthropogenic) 
shorelines (largely rip rap) comprise 53.45 km of shoreline out of a total of 157.52 km in 
the Marine RSA (i.e., 33.9%) (Stantec Consulting Ltd. December 2013; Filing ID 
A3S2R7). The existing length of ‘man-made’ shoreline within the Marine Birds Local 
Study Area (LSA) of 1.04 km represents only 1.9% of the habitat available in the Marine 
RSA; therefore, a partial reduction in the extent of rip rap within the Marine Birds LSA is 
expected to have little effect on foraging opportunities for waterfowl on a regional scale. 

b) As stated in its response to BC Nature Nature Cda IR No. 1.05a.3 (Filing ID A3Y2C5), 
Trans Mountain agrees with the intervener that in some cases, individual species may 
divide their residence time between different habitats; or alternatively that when 
discussing guilds of birds, some members of a guild may rely more on one habitat 
whereas others are more reliant on another habitat. Trans Mountain sees no value in 
describing species use of surface water and shoreline habitat types because the 
potential environmental effects to bird habitat are assessed wherever crude oil and bird 
habitats are expected to be present, and all habitats from the open water to the shoreline 
and near shore habitats are included in the assessment. Accordingly, potential spill-
related effects have been evaluated for birds that use surface water habitat, shoreline 
habitat, or both, in the marine regional study area. Additional information on habitat use 
by species would not affect assessment conclusions or identify any additional response 
and effectiveness planning measures. 

c.1) The evaluation provided by Trans Mountain concludes that significant adverse effects, 
including severe effects on marine birds, could occur depending on the unique 
circumstances of an actual spill. However, such an accident related to the increase in 
Project-related marine shipping activities is considered to have a low probability of 
occurrence (i.e., it is unlikely to unfold). 

c.2) Please refer to the response to BC Nature Nature Cda IR No. 2.35b. The referenced 
ecological risk assessment reports provide quantitative estimates of the range of 
potential outcomes for credible worst case and smaller crude oil spills, under a range of 
relevant environmental conditions, expressing the results in the context of the amount 
and proportion of available habitat that would potentially be compromised. The 
stochastic oil spill fate and transport modeling provides insight into the areas where the 
probability of effects might be relatively higher or lower, in the unlikely event of a crude 
oil spill.  The nature of the hypothetical spills (location and release volume) evaluated is 
based on the hazards and risks identified along the sailing route in Technical 
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Report 8C-12, General Risk Analysis and Intended Methods of Reducing Risks – 
TERMPOL Report (Filing IDs A3S5F4, A3S5F6, A3S5F8). 

 The response to BC Nature Nature Cda 2.30a.01 provides a description of the risk 
based approach adopted by Trans Mountain to comply with National Energy Board 
guidance and fulfill requirements of the Canadian Environmental Assessment Act, 2012, 
in order to evaluate the potential environmental effects of credible worst case and 
smaller spills. The assessment methodology was adopted to balance accident 
probability and consequences and be representative of the range of potential effects that 
which could occur in the unlikely event of a crude oil spill along the marine transportation 
route. Quantitative estimates of marine bird mortality would not affect assessment 
conclusions because bird mortality was considered to be a High magnitude effect. This 
was considered to be a conservative approach.  
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2.36 Recovery – Marine Birds 

Reference: 

i) A3W7Q4; BC Nature & Nature Canada – Letter and First Round Information Request  
PDF page 3, 17 & 18 of 34. 

ii) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF page 68 & 69 of 316. 

Other References: 

Harwell, M.A., Gentile, J.H. 2006. Ecological significance of residual exposures and effects from 
the Exxon Valdez Oil Spill. Integrated Environmental Assessment and Management 
2:204–246. 

Request: 

a) In IR 1.07(b.2) the intervenors asked the proponent to reconcile evidence presented by 
the EVOS Trustee Council with the conclusions in the Application that 2-5 years is a 
reasonable estimate for recovery of cormorant populations (Reference i). 

In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.07(b.2), the 
proponent offers several citations, none of which provide evidence linking cormorant 
populations to a 2-5 year recovery range (Reference ii). 

Below is a table of the scientific studies cited by the proponent in its follow-up response 
to IR 1.07(b.2) in support of the conclusions in the Application that 2-5 years is a 
reasonable estimate for recovery of cormorant populations, along with brief explanations 
of why the citations do not support the proponent’s conclusions. 

Text from the proponent’s follow-up response to 
NEB ruling 33, in reply to the intervenors’ 

IR 1.07(b.2) 

Comments highlighting the inadequacy and 
incompleteness of the proponent’s response 

“Some researchers cited by Wiens et al. (2013) 
concluded that most bird species had recovered by 
1991 (two years after the spill), and that all had 
recovered by 1996 (seven years after the spill). In 
contrast, other researchers concluded that 14 
species showed no evidence of recovery by 2007” 
(Reference ii). 

There is no mention of cormorant populations in the 
cited research. 
Moreover, the strongest support the proponent 
could muster on behalf of its 2-5 year claim was that 
some researchers concluded that most bird species 
had recovered by 2 years after the spill and that all 
had recovered by 7 years after the spill, while other 
researchers concluded 14 species had shown no 
sign of recovery 18 years after the spill. 
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Text from the proponent’s follow-up response to 
NEB ruling 33, in reply to the intervenors’ 

IR 1.07(b.2) 

Comments highlighting the inadequacy and 
incompleteness of the proponent’s response 

“Evidence with respect to recovery of cormorant 
populations following the EVOS is weak. Harwell 
and Gentile (2006) point out that while the EVOSTC 
list cormorant species as not recovering, the basis 
for that conclusion is unclear since there is a poor 
baseline for comparison of population numbers prior 
to the spill. In their review, Harwell and Gentile 
(2006) note that other researchers reported a stable 
population from 1990 to 2000, and no significant 
effect of oiling on subsequent habitat use. They 
conclude that ‘while a definitive conclusion is 
uncertain because of insufficient pre-spill data, we 
believe that the effect from oiling from EVOS was 
transient, no continuing EVOS-caused stressor 
presently exists that could affect the cormorant 
populations, and other stressors not related to 
EVOS continue to exist and affect these birds’” 
(Reference ii). 

Unlike the reference cited above, Harwell and 
Gentile specifically reference cormorants. However, 
a statement from Harwell and Gentile’s 2006 paper, 
published 17 years after the EVOS, offers no 
support for a conclusion that 2-5 years is an 
appropriate recovery time for cormorant 
populations. In their words: 

“while a definitive conclusion is uncertain 
because of insufficient pre-spill data, we believe 
that the effect from oiling from EVOS was 
transient, no continuing EVOS-caused stressor 
presently exists that could affect the cormorant 
populations…” 

“The EVOSTC (2010) concluded that (based on 
population data from 2004) the recovery objectives 
had been met, and cormorants were considered to 
be recovered” (Reference ii). 

As mentioned in the preamble of the intervenors’ 
original question, the EVOSTC did not consider 
cormorants “recovered” until 15 years post-spill 
(Reference i). 

Collectively, these citations and authorities do not support the proponent’s claim. The 
follow-up response to IR 1.07(b.2) was the third opportunity the proponent had to explain 
the 2-5 year recovery conclusion in its Application (see intervenors’ preamble to 
IR 2.35). It still has not done so. 

Provide an explanation specifically detailing how the 2-5 year recovery timeframe is 
appropriate for cormorant populations. 

b) In its follow-up response to NEB ruling 33, in reply to the intervenors’ IR 1.07(b.2), the 
proponent states that: 

Evidence with respect to recovery of cormorant populations following the EVOS 
is weak… In this case the lack of suitable baseline data on the abundance of 
cormorants was a major factor that impeded the assessment of both effects and 
recovery, contributing to the differing scientific views on when recovery was 
achieved. (Reference ii) 

However, as the intervenors noted in IR 1.01: 

… the proponent has not identified or generated quantitative marine bird indicator 
species distribution and abundance baseline information (e.g. distribution and 
density within the Marine RSA or breeding population size etc.) that could be 
used as a robust, pre-project baseline to monitor and mitigate any project-related 
consequences, including unanticipated effects not identified by the proponent. 
(Reference i) 
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In short, the proponent has identified insufficient pre-spill data as one of the key factors 
that made it difficult to analyze the recovery of marine birds after the EVOS; yet it has 
done remarkably little to collect and analyze what data does exist relevant to the area to 
be affected by this project. 

Does the proponent’s insistence that measurements of marine bird recovery after an oil 
spill are suspect without pre-spill baseline data not militate in favor of making a more 
sustained effort to gather such existing data for this project? Explain and justify your 
answer. 

Response: 

a) Please refer to the responses to BC Nature Nature Cda IR No. 2.18f.1, BC Nature
Nature Cda IR No. 2.18a.1, and BC Nature Nature Cda IR No. 2.18e.1.

b) Trans Mountain agrees that pre-spill baseline data would be useful for the development
of recovery objectives in the unlikely event of a large crude oil spill.

Trans Mountain met with Environment Canada on October 23, 2014 to initiate
discussions on the development of a collaborative marine bird monitoring program, and
again on December 16, 2014 to address details of a preliminary field program. Trans
Mountain is committed to exploring ways to help collect monitoring data for marine birds
that may be affected by TMEP activities, in cooperation with local communities,
Aboriginal groups, regulatory authorities, common marine users and other stakeholders.

To date:

• Trans Mountain has provided support for Environment Canada to expand on the
agency’s existing program of collecting marine bird data from operating vessels.

• Trans Mountain has sponsored a study by Bird Studies Canada (BSC) to map bird 
populations in the Burrard Inlet area in 2015 (refer to response to GOC EC IR No. 
2.047a -Attachment 1 [Filing ID A4H6D3]). Trans Mountain donated $27,000 to BSC, 
and Port Metro Vancouver matched the donation to enable the study to occur. The 
study will quantify and map seasonal bird populations by depicting distribution and 
abundance for individual species and guilds. BSC will be making the maps publicly 
available and writing summary accounts so that local stakeholders (industry, 
government and environmental organizations) can use the information in planning for 
the appropriate conservation and protection of marine birds as Burrard Inlet 
continues to develop.

• Trans Mountain has committed a $50,000 donation to the Pacific Salmon Foundation
(PSF) in January 2015, in response to stakeholder feedback and input from
Aboriginal groups identifying salmon habitat as a priority for Burrard Inlet.  The
funding will be used for salmon habitat enhancement in Burrard Inlet (refer to
response to GOC EC IR No. 2.047a - Attachment 2 [Filing ID A4H6D4]). Habitat
enhancement activities are expected to improve foraging opportunities for
piscivorous marine birds inhabiting Burrard Inlet.
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In addition to these initial commitments, Trans Mountain will continue to identify, select 
and evaluate potential environmental stewardship initiatives that align with priority areas 
of their Environmental Stewardship Program (refer to NEB IR No. 3.036a – 
Attachment 1, Filing ID A4H1X7). Trans Mountain remains committed to participating in 
additional collaborative partnerships to collect data on marine bird abundance, 
distribution, and diversity in the Marine RSA and welcomes further consultation with 
Environment Canada and other industry stakeholders on the structure and scope of a 
monitoring program. 
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2.37 Assessment and Sensitivity of Bald Eagles in the PQERA 

Reference: 

i) A4D3G2; Trans Mountain Follow-Up Response to NEB Ruling 33  
PDF pages 37 & 40 of 316. 

ii) A3S4K7; Application Volume 8B, Technical Report TR 8B-7 (1 of 24), Ecological Risk 
Assessment of Marine Transportation Spills  
PDF page 56 of 116. 

Other References: 

Campbell, R.W. 1969. Bald Eagle swimming in ocean with prey. The Auk. 561-561. 

Holcomb, J. 1991. Overview of bird search and rescue and response efforts during the Exxon 
Valdez oil spill. In International Oil Spill Conference. No. 1, pp. 225-228. 

Preamble: 

The intervenors’ original information request, to which the proponent was subsequently 
compelled to provide a full and adequate response, asked the proponent to “explain how 
potential impacts of oil spills on Bald Eagles and other raptors are addressed in the 
assessment” (IR 1.05 d.4; Reference i). In a convoluted response, the proponent stated that 
Bald Eagles were included in one of the “four avian sensitivity classes” referred to as shoreline-
dwelling species (Reference i), which includes shorebirds and waders (Reference ii). 

The intervenors note that this shoreline-dwelling category is ranked as Biological Sensitivity 
Factor (BSF) = 1, which is the lowest rank on the sensitivity scale. Further, the proponent also 
defined BSF = 2 (medium) as including species that tend to demonstrate a lifestyle that is not 
limited to marine environments, such as gulls and terns (Reference ii). 

In comments superfluous to the answer to the intervenors’ original information request, the 
proponent stated that the term “terrestrial” was intended to “differentiate between birds that are 
primarily adapted to a marine or aquatic environment (such as auks, ducks, etc.) … and birds 
that are primarily adapted to life on land” (Reference i). The proponent then claimed that Bald 
Eagles are not “adapted” for swimming on the surface of the ocean and that, because Bald 
Eagles occur throughout large regions of Canada, they are not uniquely adapted to life on the 
Pacific coastline (Reference i). The proponent also describes Bald Eagles as taking carrion 
along the shoreline or seizing fish from the water, which the proponent claims would expose 
them to “much less” crude oil than other birds that are “more strongly adapted to marine or 
aquatic habitats” (Reference i). 

In addition to seizing fish and scavenging carrion at the coastline, the intervenors note that Bald 
Eagles may have a wide dietary niche; coastal Bald Eagles prey directly on marine birds and 
their young (e.g. adult and young Glaucous-winged gulls at breeding colonies), prey directly on 
marine mammal young (e.g., sea otter pups), forage for live prey in intertidal zones (e.g. herring 
eggs), scavenge large mammals while at sea by perching on floating carcasses and exhibit 
kleptoparasitism (intraspecific stealing of food) with a diversity of marine birds and marine 
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mammals. The intervenors also note that in the event of an oil spill in the Marine RSA, Bald 
Eagles will likely be secondarily exposed to oil via scavenging of oiled prey. In the EVOS, it was 
observed that “occasionally opportunistic Bald Eagles picked struggling birds out of the water 
before the rescuers could get to them. Birds that beached themselves were heavily preyed upon 
by eagles. Eagles were also seen perching on trees and rocks feeding on oiled bird carcasses. 
This justified the concern that secondary poisoning may affect the eagles and other predators 
who forage on live or dead oiled wildlife” (Holcomb, 1991). 

Request: 

a.1) Explain and justify the ranking of Bald Eagles in BSF 1 (low) rather than BSF 2 
(medium), which the proponent identifies as “including species that tend to demonstrate 
a lifestyle that is not limited to marine environments, such as gulls and terns” 
(Reference ii). 

a.2) Are all raptor species included in BSF 1? If so, explain and justify the inclusion of the 
subspecies Peale’s Peregrine Falcon (COSEWIC and SARA-listed as Special Concern), 
which is distributed along the coastline of Pacific North America, is marine-associated, is 
heavily reliant on seabird prey and numbers at least 175 adult birds. 

b.1) In contrast to the proponent’s unsubstantiated claims, Bald Eagles do indeed “swim” 
(Campbell, 1969) on the surface of the water using their wings and can do so for two 
kilometers or more (Intervenors’ personal experience). The proponent should modify the 
claim that Bald Eagles are not “adapted” for swimming. 

c.1) Reconsider the statement that because Bald Eagles occur throughout large regions of 
Canada, they are not uniquely adapted to life on the Pacific coastline. Explain and justify 
your conclusion after this reconsideration. In the context of this reconsideration, define 
“adapted”. 

c.2) Explain and justify the claim that Bald Eagles are not uniquely adapted to life on the 
Pacific coastline. Note that the intervenor does not claim that Bald Eagles are uniquely 
adapted. 

c.3) Reconsider the proponent’s statement that other bird guilds are “more strongly adapted 
to marine or aquatic habitats” than Bald Eagles. Explain and justify the proponent’s 
conclusion after this reconsideration. In particular, answer if the proponent is using 
relative reliance on habitat type (e.g. many seabirds spend more than 90% of their lives 
at sea) as a proxy for strength of adaptation. If so, address this error. 

c.4) Reconsider the proponent’s response to (IR 1.05 d.4; Reference i) and provide credible 
scientific evidence to support the statement that Bald Eagles will have “much less” 
exposure to oil than other marine bird guilds. Explain and justify the proponent’s 
conclusion after this reconsideration. Supporting evidence should not include an inability 
to swim, a restriction of marine resources exploited to only fish and carrion, and a lack of 
or lesser adaptation to marine habitats than other birds 
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Response: 

a.1) Trans Mountain has previously stated its rationale concerning the biological sensitivity 
factor (BSF) ranking of bald eagles. It is reasonable to assume that bald eagle would 
spend less time at or on the surface of the water than gulls, which are regularly observed 
swimming on the surface of the water, or auks, which are highly adapted to the marine 
environment and (except when nesting) may spend long periods of time at sea. In this 
context, Trans Mountain considers bald eagle to be representative of other raptors 
including osprey (which like bald eagle feed by taking fish from the water) as well as 
hawks and falcons, which would have less exposure to oil spilled in the marine 
environment.   

a.2) Please refer to the response to BC Nature Nature Cda IR No. 2.37a.1. 

b.1) Trans Mountain believes that this would be an unusual or rare behaviour for bald eagles.  
Almost any animal can swim if the need arises, but fewer have adaptations (such as 
webbed feet) that suggest they are more likely to spend time on the water and thus have 
higher probability of being exposed to oil. 

c.1) Trans Mountain stands by its original statement and no reconsideration is required. 

c.2) Please refer to the response to BC Nature Nature Cda IR No. 2.37c.1. 

c.3) Trans Mountain stands by its original statement and no reconsideration is required. 

c.4) Trans Mountain stands by its original statement and no reconsideration is required. 
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2.38 Potential Pipeline Crossings 

Reference: 

i) A3S1L4; Application Volume 5A, Biophysical, 2 of 16  
PDF pages 2, 4, 12, 13 & 14 of 39. 

ii) A3W7Q4; BCN NC Letter and First Round Information Requests  
PDF page 31 of 34. 

iii) A3Y2C5; Response to Information Requests from BC Nature and Nature Canada  
PDF page 59, 62 & 63 of 72. 

Preamble: 

According to Volume 5A of the Application, the proposed pipeline could cross a number of 
parks/protected areas, including: Finn Creek Provincial Park, North Thompson River Provincial 
Park, Lac du Bois Grasslands Protected Area, Douglas Lake Plateau IBA, Coquihalla 
Summit Recreation Area, Surrey Bend Regional Park, and the Brunette River Greenway. There 
is also a proposed temporary use site for pipeline assembly in Colony Farm Regional Park 
(Reference i). 

In the intervenors’ IR 1.16(i), the intervenors asked the proponent to: “i) Describe how 
creek/wetland pipeline crossings will be accomplished, the season of the year and what 
measures will be taken to minimize impacts on fish and wildlife. Describe any changes to 
hydrology that could result from pipeline construction” (Reference ii). 

In answer to the intervenors’ IR 1.16(i), the proponent responded in part: 

Wherever feasible, watercourse or fish-bearing wetland crossing construction 
activities will be timed to occur within the Least Risk Biological Windows (as defined 
in Technical Report 5C-7 in Volume 5C, Fisheries [British Columbia] Technical 
Report [Triton Environmental Consultants Ltd. December 2013], to avoid causing 
serious harm to fishes [sic]. (Reference iii, emphasis added) 

Request: 

a.1) In its initial response to intervenors’ IR 1.16(i) the proponent uses phrases such as 
“wherever feasible” and “where practical” (Reference iii). The use of the phrases 
“wherever feasible” and “where practical” do not inspire confidence that impacts on 
watercourses and wetlands will be kept within the Least Risk Biological Window and 
periods of high water levels. 

Explain and justify definitions of “wherever feasible” and “where practical.” 

a.2) Explain and justify the factors that will be used to determine whether adjusting 
construction timing to avoid impacts on wildlife is “practical” (References iii). 
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b.1) Explain to what extent the Least Biological Risk Windows will be adhered to, and what 
factors will be considered in determining whether this adherence is feasible. 

b.2) Explain and justify whether these risk windows take into account breeding habits of local 
amphibians, or are restricted to concerns regarding fish. 

b.3) Describe how amphibian presence in creeks which the pipeline will cross will be 
assessed. 

b.4) Provide details of plans for creek crossings, including time of year and impact- 
minimization strategies, particularly for breeding amphibians. 

c.1) Explain whether trenchless creek crossing construction will be used in parks and 
protected areas, including Finn Creek Provincial Park. 

c.2) Where trenchless construction is not planned, justify the use of higher impact methods, 
and explain and justify the factors that informed this decision. 

d) In its initial response to intervenors’ IR 1.16(c), the proponent describes the Colony Farm 

Regional Park in the following terms: 

The Colony Farm Regional Park is located in the Dry Maritime Coastal 
Western Hemlock variant (CWH dm). Zonal sites in the CWH dm with native 
vegetation are dominated by Douglas-fir, western red cedar and western 
hemlock. Shrubs that can occur include salal and red huckleberry (Green and 
Klinka 1994). (Reference iii) 

The description of vegetation types inferred to be present at Colony Farm Regional Park 
in Coquitlam is inaccurate and appears to be taken from a BC government handbook 
describing provincial ecosystems. The area proposed as a temporary work site is not 
forested. It has been diked for farm use for many years and is presently an agricultural 
field consisting mainly of mature old field habitat with some heritage trees remaining 
from the original farm. 

Explain and justify how the proponent reconciles this discrepancy. 

Response: 

a.1) The end-goal of the recommended mitigation measures is to avoid or reduce impacts to 
an identified environmental feature. It is difficult to prescribe exactly how such features 
should be protected so far in advance of construction (greater than two years in the case 
of TMEP) when the features may be first identified. At the time the mitigation 
recommendations are made, the conditions and circumstances that could potentially 
occur during construction at any given location are not known to Project planners. 
Potential mitigation measures, that are known to be effective and are well understood by 
project personnel (i.e., the proponent, construction contractors, inspectors), are 
recommended early in the Project planning process with final decisions regarding 
practical mitigation to implement during construction to be made either following the 
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completion of Detailed Engineering Design and construction execution planning or in the 
field at the time of construction. Therefore, some of the mitigation measures that are 
recommended early in the planning process may not be practical or feasible to 
implement during construction. This process is described in Section 7.0 of Volume 6A 
Environmental Compliance of the Application (Filing ID A3S2S1) as well as in 
Section 3.0 of the Pipeline Environmental Protection Plan (Volume 6B; Filing 
ID A3S2S3).   

For the example provided in this specific Information Request, it is not always practical 
to install instream pipeline watercourse crossings during the least risk biological window 
(LRBW) due to safety and constructability reasons. For example, the LRBW and the 
peak annual flows of some watercourses encountered by the Project occur 
simultaneously. It would be unsafe to install the pipeline and work instream during peak 
annual flows of some watercourses; therefore, it is not considered to be practical to 
construct the pipeline the LRBW during these conditions.   

a.2) As described in the response to a.1) above, it is not always practical to implement all 
recommended mitigation measures for an identified environmental feature due to other 
factors that could influence construction execution and timing as well as circumstances 
that may be present during construction. With regard to scheduling construction to occur 
through certain areas where and when wildlife are present, other circumstances that 
could influence construction scheduling include land use, terrain, the presence and 
volume of groundwater, and ground conditions at certain times of the year 
(e.g., anticipated accumulations of snow). In situations where circumstances dictate the 
proposed construction timing through any given area, mitigation measures other than 
scheduling (e.g., wildlife monitors, narrowing the construction footprint, leaving 
vegetated buffers around known wildlife features, etc.) are recommended to 
reduce/avoid potential impacts to wildlife and/or their habitat. 

b.1) Please refer to response to NEB IR No. 3.038a (Filing ID A4H1V2), which addresses 
consideration of environmental factors in the selection of watercourse crossing methods 
and proposed watercourse crossing construction timing (i.e., extent to which adherence 
to the least risk biological window [LRBW] is practical). Refer to response NEB IR 
No. 3.040 (Filing IDs A4H1V2 and A4H2D1) for justification when working instream and 
outside the LRBW may be required. 

b.2) Least risk biological windows (LRBWs) provided in Technical Report 5C-7 in Volume 5C, 
Fisheries (British Columbia) Technical Report (Triton Environmental Consultants Ltd. 
December 2013; Filing ID A3S2C1), are for fish only and are developed with respect to 
species of management concern (e.g., Pacific salmon, trout or char) and do not take 
into account breeding habits of local amphibians. Refer to response to BC Nature 
Nature Cda IR No. 2.38b.4, which addresses construction timing and mitigation 
measures for breeding amphibians. 

b.3) Trans Mountain continues its process of route optimization to refine the Project footprint 
for the purpose of construction planning and negotiating land agreements. Similarly, the 
scheduling of Project activities is being refined on each of the Construction Spreads 
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(e.g., Alberta has 2 spreads; the BC Interior has 3 spreads; and BC Coastal has 
2 spreads). The scheduling of activities needs to consider a variety of factors, including 
the sensitive time periods for both fish and amphibians. Given the large number of 
creeks crossed by the proposed pipeline corridor, Project planning takes a precautionary 
approach whereby mitigation measures are derived based on the assumption that 
species that have potential to occur will interact with, and be affected by the Project. 
For amphibians, scheduling activities outside of the breeding season, as well as the 
seasonal migration period, is important and is dependent on species and location.  

Trans Mountain is currently reviewing the construction schedule in association with the 
timing windows for fish and amphibians and available information on amphibians 
(e.g., provincial species databases) including field survey results. In the event, 
scheduling conflicts arise, the appropriate regulatory agency will be consulted, and if 
necessary, additional pre-construction surveys may be completed at selected locations. 

In the event that amphibians are detected during Project related activities, construction 
will be immediately suspended and the situation assessed by the Environmental 
Inspector(s), in accordance with the Wildlife Encounter Contingency Plan and/or the 
Wildlife Species of Concern Discovery Contingency Plan (see Sections 14.0 and 15.0 in 
Volume 6B [Filing ID A3S2S3]). Thereafter, the appropriate measures, as determined by 
the Environmental Inspector(s) in consultation with the appropriate regulatory authorities 
and, if necessary, a wildlife Resource Specialist will be implemented.  

b.4) Recommended watercourse crossing methods in BC are provided in Appendix A1 
(Watercourse Crossing Summary Table) of the Supplemental Fisheries (British 
Columbia) Technical Report (Triton Environmental Consultants 2014) (NEB IR 
No. 3.039a – Attachment 1; Filing ID A4H1Z2). Typical drawings of watercourse crossing 
methods are provided in Appendix R of the Pipeline EPP (Volume 6B; Filing 
ID A3S2S4). Detailed crossing plans, including crossing schedules, will be finalized 
during the detailed engineering and construction planning phase of the Project. 
Mitigation measures for reducing or avoiding impacts on amphibians during instream 
works are provided in Section 7.2.10.6 of Volume 5A (Filing ID A3S1Q9).  

c.1) Please refer to the response to NEB IR No. 3.038a (Filing ID A4H1V2), where the 
process for selecting either a trenched or trenchless crossing method is discussed. 
As part of the detailed Stage 2 review process (refer to Section 2.11.2, in Volume 4A, 
Project Design and Execution – Engineering [Trans Mountain Pipeline ULC 2013; Filing 
ID A3S0Y8]), all watercourses containing species of management concern and of high 
sensitivity were considered in more detail before assigning a crossing method. All larger 
fish-bearing watercourses (e.g., Clearwater, North Thompson, Thompson and Lower 
Fraser rivers in BC) were considered of high sensitivity and generally contain multiple 
species of management concern. As such, trenchless watercourse crossing methods are 
proposed for these watercourses unless the geotechnical information (which is still being 
investigated) indicates that a trenchless construction method will not be feasible 
(e.g., Finn Creek). Preliminary geotechnical information has indicated that a trenchless 
watercourse crossing method is not feasible for Finn Creek (see Preliminary 
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Geotechnical HDD Feasibility Assessment for Finn Creek [BGC Engineering, June 2014] 
Filing ID A3Y1A3). 

 Currently, a primary trenched crossing method is proposed for watercourses crossings 
within Finn Creek Provincial Park, Coquihalla Summit Recreational Area, Lac Du Bois 
Grasslands Protected Area, and Bridal Veil Falls Provincial Park. A trenchless crossing 
method is currently proposed for the crossing of the Clearwater River and adjacent 
sections of North Thompson River Provincial Park. However, regardless of the proposed 
watercourse crossing method, Trans Mountain will adhere to all specific planning 
requirements (i.e., sampling permits and conditions) or land use restrictions, as per 
relevant provincial and/or legislative requirements, for construction through parks and 
protected areas. 

c.2) Please refer to responses to BC Nature Nature Cda IR No. 2.38b.1 and 2.38c.1 and to 
NEB IR No. 3.038a (Filing ID A4H1V2), which address the selection of watercourse 
crossing methods and proposed watercourse crossing construction timing. 

d) The description of vegetation types inferred to be present at Colony Farm Regional Park 
is based on a literature review of the Park. As specified in the response to BC Nature 
Nature Cda IR No. 1.16c (Filing ID A3Y2C5), the “composition of trees and shrubs in the 
requested parks and protected areas are described in general terms”, based on 
Biogeoclimatic Zones and subzones encountered by the Park, not just the proposed 
temporary worksite.  

Field surveys were not conducted at the Colony Farm Regional Park due to lack of 
access. Therefore site specific details of the species/age/composition of trees and 
shrubs that are present in the proposed pipeline corridor could not be verified. The 
description of vegetation and land use within the portion of the proposed pipeline 
corridor that encounters Colony Farm Regional Park is based on aerial photo 
interpretation and desktop analysis. 

Summary of New Commitments: 

• Consult with appropriate regulatory agency if there are scheduling conflicts related to the 
sensitive periods for amphibians and the construction schedule.  

Page 221 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2481786
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2671532
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2481989


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 
2.39 Alternatives to the Lac du Bois Crossing 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.16.b  
PDF page 57 of 72 

ii) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, Table 1.16F-1  
PDF page 61 of 72 

Other References: 

Kinder Morgan. 13 November 2014. Stage 2 Boundary Assessment Application. 
http://www.env.gov.bc.ca/bcparks/PBAProcess/pdfs/kinder-morgan-final-stage2.pdf 

Province of British Columbia. July 1995. Kamloops Land and Resource Management Plan. 
Online: http://www.for.gov.bc.ca/tasb/slrp/lrmp/kamloops/kamloops/plan/files/klrmp_ 
full.pdf PDF page 18 of 162 

Province of British Columbia. December 2004. Lac du Bois Grasslands Provincial Park, 
Management Plan – Draft 2004. Online: http://www.env.gov.bc.ca/bcparks/planning/ 
mgmtplns/lacdubois/lac-du-bois-dmp2004.pdf 
PDF page 7 & 19 of 89 

Preamble: 

Lac du Bois Grasslands Protected Area was established as a protected area following six years 
of land use study and negotiation (beginning in 1989 and concluding in 1995) through a multi- 
stakeholder process known as the Kamloops Land and Resource Management Plan, in which 
25 organizations participated (Province of BC, 1995). Lac du Bois Grasslands Park is one of the 
few parks in BC protecting significant areas of grassland ecosystems. Grasslands are 
recognized as being provincially limited in extent, and threatened by development and land use 
activities. (Province of BC, 2004). Of the limited grasslands ecosystems that are protected in 
British Columbia, Lac du Bois protects 70% of the BGxh2 BEC zone variant and 88% of the 
BGxw1 variant (Province of BC, 2004). Management of Lac du Bois Grasslands is to place “a 
priority focus on conserving the nationally significant grassland ecosystems” (Province of BC, 
2004). The diligence of the proponent’s efforts to avoid disturbing these grasslands is therefore 
a very significant issue in this hearing. 

In response to IR Round 1 Question 1.16a regarding routing the pipeline through the Lac du 
Bois Grasslands Protected Area, the proponent states that its BC Parks Stage 2 Boundary 
Adjustment Application would include an analysis of a route through each park and an 
alternative which does not cross the park. (Reference i). Both of the alternatives ultimately 
considered in this Application pass through the Park, although one significantly more so than 
the other (Kinder Morgan, 2014, Section C 2.2). 
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Request: 

a.1) Provide a fulsome analysis of routing options that do not go through Lac du Bois 
Grasslands Protected Area. For example, there appears to be a potential corridor just 
east of the park boundary and west of the privately-held lands adjacent to Highway 5. 

 Explain and justify why this alternative route was not considered. 

a.2) Provide the schema used to estimate costs for the alternatives routes which were 
examined. 

a.3) Provide lists of wildlife species potentially affected by the crossing of Lac du Bois. 

a.4) Explain and justify the discrepancy between the ratio of pipeline length to project 
footprint in the Lac du Bois and Douglas Lake Plateau areas (Reference ii). 

Response: 

a.1) The pipeline corridor selection process used by the Project is described in Volume 4A, 
Section 2.8 (Filing ID A3S0Y8) of the Application. Of particular relevance, the hierarchy 
of routing criteria were outlined in Volume 4A, Section 2.8.1 (Filing ID A3S0Y8). 
In descending order of preference, these were:  

• wherever feasible, install the Line 2 segments on or adjacent to the existing TMPL 
easement; 

• where that proves not feasible, install the Line 2 segments adjacent to easements or 
rights-of way of other linear facilities including other pipelines, power lines, highways, 
roads, railways, fibre optic cables and other utilities; 

• or, if that is not feasible, install the Line 2 segments in a new easement selected to 
balance a number of engineering, construction, environmental, and socio-economic 
factors; and lastly  

• in the event a new easement is necessary, minimize the length of the new easement 
before returning to the TMPL easement or other rights-of-way.  

In following these criteria, the initial step in the development of the proposed pipeline 
corridor was an assessment of the existing Trans Mountain right-of-way and its suitability 
for the new expansion pipeline. A section of the existing Trans Mountain right-of-way 
south of the Dunes Golf Course in the North Kamloops community of Westsyde was one 
of the locations identified as not providing a feasible option for the expansion corridor. 
This assessment was based on the level of development that has occurred in this 
location. Since the construction of the original pipeline, the residential community has 
encroached upon the existing rights-of-way to the point that any new construction would 
be very disruptive to the community’s residents. Further complicating any new 
construction in this area, a second 30 inch pipeline was installed previously by Trans 
Mountain as part of an earlier expansion. In many locations the existing Trans Mountain 
right-of-way is effectively “full” and does not have space for the installation of another 
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pipeline, necessitating a deviation from the existing TMPL route. In other locations where 
Trans Mountain has two pipelines installed in the right-of-way, the Project is still able to 
take advantage of any remaining space by proposing to install the new pipeline adjacent 
to the existing pipelines and overlapping the existing right-of-way with the new 
construction footprint. The level of development that has occurred along both sides of 
the right-way in Westsyde precludes this as an option. 

 The next step was the identification and evaluation of alternative options. 
The geographical setting of this route investigation is the relatively narrow, steep sided 
valley of the North Thompson River. The river takes up a significant portion of the valley 
bottom, varying between approximately 200 m and 500 m in width, it meanders from 
side to side across the valley creating pinch points to the steep valley wall on both sides. 
Located on the east side of the river is the Kamloops community of Rayleigh, the 
Kamloops No. 1 Indian Reserve and a transportation corridor containing Highway 5 and 
the CN Railway. A BC Hydro power line is located part way up the east valley wall. 
The existing Trans Mountain pipelines are located on the west side of the river along 
with the community of Westsyde and the Westsyde Road. The Lac Du Bois Protected 
Area is located on a plateau above the west valley wall along with the Telus fiber optic 
utility right-of-way, which crosses through the protected area. 

 Following the established routing criteria, options paralleling other linear infrastructure 
were the first to be investigated at the desktop level. Candidate linear corridors included 
Highway 5, CN Rail, BC Hydro, Westsyde Road and other streets through Westsyde, 
and the Telus fiber optic line.  

 The route options on the east side of the river were rejected due to insufficient room and 
the necessity for two additional crossing of the North Thompson River for which 
appropriate locations were not found. On the west side of the river, in many locations, 
the valley bottom is for all practical purposes, entirely occupied with some degree of 
development from river bank to base of a very steep valley wall. Without resorting to the 
replacement of some of the existing development, the only option identified was to join 
the rest of the community’s local infrastructure beneath the travel lanes of some of the 
municipal streets of Westsyde. Through consultation with the City of Kamloops, a 
corridor option following Westsyde Road was determined to be the best of these, though 
it presents considerable challenges both for the construction and maintenance of the 
proposed pipeline. 

 Outside of the valley bottom, the plateau crossed by the Telus fiber optic right-of-way 
was found to be a very suitable route for the new pipeline construction with a significant 
caveat being its location within the Lac Du Bois Protected Area.  

 Route options to the west of the developed community and east of the protected area 
boundary, as described in the request, were investigated, but due to the severity of the 
terrain in this location no feasible routes were identified. As stated, the valley bottom has 
been extensively developed through Westsyde right up to the base of the steep sided 
valley wall. From here, the valley climbs very abruptly up from the valley bottom to the 
protected area boundary while being crossed by a series of incised drainages. 
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Attempting to construct a bench for the installation of the new pipeline across this 
extreme side hill would be difficult, made even more so by the presence of residential 
homes directly below. A new right-of-way build in this location would create an obvious 
visual scar and with the local climate conditions, would present geotechnical challenges, 
and would present significant challenges for a successful restoration. 

 Ultimately, the route selection process led to the development of the two proposed 
pipeline corridor options put forward by Trans Mountain and compared in detail in the 
Application in Volume 5A in Section 4.2.3 and in Table 4.2-4 (Filing ID A3S1L4). 

a.2) The methodology used for developing the costs of the primary and alternative routes is 
intended to give relative costs for comparison and not necessarily a detailed cost of 
each. The numbers are based on using an industry accepted rate for construction costs 
on a unit length of pipeline in standard or baseline conditions. Applied to that baseline 
rate are cost adjustment factors reflecting local conditions that affect the efficiency and 
production rate of the construction progress. These factors are developed from a history 
of construction projects and estimated by experienced construction personnel from 
onsite evaluations. Examples of these factors are terrain type, construction restrictions, 
and construction method to be used. These factors are tallied and applied to the base 
rate for each separate route to determine the adjusted pipe lay cost for each alternative. 

 Items not included in the pipe base lay cost are tallied and multiplied by their Unit Price 
Item (UPI) costs and/or Lump Sum Prices. Examples of unit cost items are large 
watercourse crossings, trenchless or drilled installations, infrastructure crossings etc. 

The adjusted base pipe lay costs were then combined with the additional UPI costs 
and/or Lump Sum Prices to determine the relative cost of route alternatives. 

a.3) The following species were observed in Lac du Bois Grasslands Protected Area in the 
general area of the proposed pipeline corridor during the 2013 and/or 2014 wildlife field 
season (provincial and federal [i.e., Species at Risk Act (SARA), Committee on the 
Status of Endangered Wildlife in Canada (COSEWIC)] designations are provided for 
species with special conservation status): 

• Coyote; 
• Mule deer; 
• White-tailed deer; 
• American crow; 
• American kestrel; 
• American pipit; 
• American robin; 
• Bald eagle; 
• Black-capped chickadee; 
• Brown-headed cowbird; 
• Bufflehead; 
• Canada goose; 
• Cassin’s vireo; 

• Cedar waxwing; 
• Chipping sparrow; 
• Clark’s nutcracker; 
• Common nighthawk: Threatened 

by SARA and COSEWIC; 
• Common poorwill; 
• Common raven; 
• Cordilleran flycatcher; 
• Dark-eyed junco; 
• Dusky flycatcher; 
• Evening grosbeak; 
• Great horned owl; 
• Hermit thrush; 
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• House finch; 
• House wren; 
• Killdeer; 
• Lazuli bunting; 
• Lincoln’s sparrow; 
• Mallard; 
• Merlin; 
• Mountain bluebird; 
• Northern flicker; 
• Northern harrier; 
• Osprey; 
• Pygmy nuthatch; 
• Red-naped sapsucker; 
• Red-tailed hawk; 
• Savannah sparrow; 

 

• Spotted sandpiper; 
• Spotted towhee; 
• Townsend’s solitaire; 
• Vesper sparrow; 
• Warbling vireo; 
• Western meadowlark; 
• Western tanager; 
• Western rattlesnake: Threatened 

by SARA and COSEWIC, 
Blue-listed; and 

• Great Basin spadefoot: 
Threatened by SARA and 
COSEWIC, Blue-listed. 

 

Additional species with special conservation status that were not observed during field 
surveys, but that have the potential to occur along the proposed pipeline corridor in Lac 
du Bois Grasslands Protected Area include: 

• American badger, jeffersonii ssp.: Endangered by SARA and COSEWIC, Red-listed; 
• Bobolink: Threatened by COSEWIC, Blue-listed; 
• Brewer’s sparrow, breweri spp.: Blue-listed; 
• Burrowing owl: Endangered by SARA and COSEWIC, Red-listed; 
• Ferruginous hawk: Threatened by SARA and COSEWIC; 
• Flammulated owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Lewis’s woodpecker: Threatened by SARA and COSEWIC, Red-listed; 
• Long-billed curlew: Special Concern by SARA and COSEWIC, Blue-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Peregrine falcon, pealei ssp.: Special Concern by SARA and COSEWIC, Blue-listed; 
• Prairie falcon: Red-listed; 
• Sharp-tailed grouse, columbianus ssp.: Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Williamson’s sapsucker: Endangered by SARA and COSEWIC, Blue-listed; 
• Great Basin gopher snake, deserticola ssp.: Threatened by SARA and COSEWIC, 

Blue-listed; 
• North American racer: Special Concern by SARA and COSEWIC, Blue-listed; 
• Northern rubber boa: Special Concern by SARA and COSEWIC; 
• Great Basin spadefoot: Threatened by SARA and COSEWIC, Blue-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 

a.4) The estimates for footprint areas required for the construction of the new pipeline within 
designated protected areas provided in Table 1.16F-1 in Reference (ii) (Filing 
ID A3Y2C5) were calculated using the formula: 

PIPELINE LENGTH x RIGHT-OF-WAY WIDTH + EXTRA WORKSPACE = FOOTPRINT AREA 
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 The discrepancy noted in the ratio of pipeline length to footprint area between the Lac du 
Bois and Douglas Lake Plateau IBA values is the consequence of different construction 
right-of-way widths being assumed for these two areas. Trans Mountain has made 
commitments to BC Parks and other stakeholders that it will attempt to minimize impacts 
in certain locations through the use of reduced construction right-of-way widths where it 
is found to be safe and feasible to do so.  

 The estimates for the Douglas Lake Plateau IBA, Coquihalla Summit Recreation Area, 
and Wildlife Habitat Area (2-498 Spotted Owl) were calculated using a right-of-way width 
of 40 m. All other areas used a reduced width of 30 m with the exception of two special 
cases, those being the North Thompson River Provincial Park and the Colony Farms 
Regional Park. 

For North Thompson River Provincial Park a width of 15 m was used in acknowledgment 
that a portion of the right-of-way would be within the existing Trans Mountain easement 
which is not part of the park. 

 The footprint area at Colony Farms Regional Park would be for use as a temporary 
workspace associated with the proposed horizontal direction drill of the Fraser River. 
This area was estimated as being 1300 m long and 20 m wide with no additional extra 
workspace. 

 For all other locations the extra workspace variable is an estimate of work room required 
in addition to the typical construction right-of-way. This work room would be used for 
storing excess grade material, decking logs, staging equipment or providing required 
additional space at special installation location such as watercourse or road crossings. 
The extra workspace area was estimated using a rule-of-thumb calculation based on 
previous construction experience in similar terrain. It was estimated that extra 
workspaces of an average width of 20 m would be required along 25% of the length of 
the right-of-way. 
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2.40 Restoration/Remediation of Grasslands in Lac du Bois 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.17.c  
PDF page 68 & 69 of 72 

ii) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.16.h  
PDF pages 59, 62 & 63 of 72 

Preamble: 

The proponent has stated that recovery of bunchgrass ecosystems is possible in the medium 
term (1 – 10 years), though restoration of the cryptogamic crust is more variable, taking 
between 14 and 400 years (Reference i). The proponent states that this process could be 
hastened by certain construction and restoration techniques, particularly the collection and 
re-application of cryptogamic crust before and after construction (Reference i). It also states that 
the suggested time-frame for post-construction environmental monitoring programs is up to five 
years – possibly longer for unresolved issues (Reference ii). 

Request: 

a.1) Explain and justify the proponent’s conclusion that bunchgrass ecosystems similar to 
those found in Lac du Bois Grasslands Protected Area, can be recovered within ten 
years (Reference i). In your answer, provide reference to peer-reviewed scientific 
literature which supports this conclusion. 

a.2) Please provide a list of literature sources that contradict the above conclusion (a.1). 

b.1) Describe and justify a strategy to restore cryptogamic lichen crusts in addition to the 
application of seed mixes. 

b.2) Explain and justify whether, as part of this strategy, cryptogamic crust will be harvested, 
set aside and inoculated back into the area once construction is complete. 

c.1) Explain and justify the metrics which will be used to measure recovery during the 
environmental monitoring period. 

c.2) Explain and justify what the proponent believes constitutes a successful remediation of 
the area, which would permit a cessation of monitoring. 

c.3) In its initial response to intervenors’ IR 1.16(h), the proponent states that the suggested 
timeframe for post-construction environmental monitoring is “up to 5 years” 
(Reference ii). In light of the admitted difficulties in remediating bunchgrass ecosystems 
(Reference ii), explain and justify the assertion that no minimum monitoring period is 
required. 

d) Explain and justify whether, how, and how long grazing cattle will be excluded from the 
rehabilitation area. 
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e.1) Detail the presence of invasive species in the proposed corridor, and what, if any, efforts 
will be made to remove them. 

e.2) Explain and justify what measures will be taken to ensure invasive species are not 
reintroduced during restoration, and how long these efforts will continue. 

f) Describe whether there is a plan to irrigate the restoration area during the remediation 
period, should the region experience a low-rainfall year. 

Response: 

a.1) As stated in Section 7.2.9.6 of Volume 5A of the Application (Filing ID A3S1Q9), the 
reversibility of disturbance or alteration of grassland communities in the BG BGC Zone is 
medium-term (1 – 10 years) to long-term (greater than 10 years). Establishing a cover of 
native grassland species (or a cover crop species) will occur over the medium-term, but 
greater species diversity, including the establishment of some grassland species 
(i.e., fescue), may occur more slowly (long-term). Weed introduction can take years of 
management to remediate, depending on the non-native species (i.e., non-native 
grasses) and the specificity of the herbicide.  

 The response to BC Nature Nature Cda IR No. 1.17c (Filing ID A3Y2C4) stated that a 
recovery of a grassland community resembled the original grassland community on 
pipeline rights-of-way 7 to 40 years post-construction (Desserud et al. 2010). Where 
other construction techniques were utilized, the recovery of the grassland appeared to 
have changed its trajectory toward an alternate stable state (Desserud et al. 2010), 
which differed from the original community. As well, the response stated that early 
monitoring of a pipeline right-of-way indicated that broadcast seeding, whole plant 
salvage and hydroseeding of native grass species were successful re-establishment 
techniques for many native species on the construction right-of-way in a grassland 
habitat dominated by bunchgrasses (Atwood 2000). 

 There are examples of two pipeline projects listed in Section 7.2.9.6 of Volume 5A (Filing 
ID A3S1Q9) where revegetation of desirable species progressing toward meeting the 
objective of the management plan by the second year of Post-Construction Monitoring 
(PCM) (TransCanada Keystone Pipeline GP Ltd. 2012), and native plant communities 
re-establishing on all monitoring sites where natural revegetation had been used after 
14 years (Kestrel Research Inc. and Gramineae Services Ltd. 2011).  

 The vegetation along the construction right-of-way will be kept at a seral stage 
compatible with maintenance and access until decommissioning. With this in mind, 
vegetation recovery will be deemed on a positive trajectory once weeds are not more 
abundant on the right-of-way when compared to off right-of-way, and no new weed 
species are present. Vegetation monitoring for at least five years was recommended in 
the Vaseux-Bighorn National Wildlife Reserve as the predicted time required for 
perennial native species to out-compete early successional weed species 
(Atwood 1996).   
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 Soil stabilization is key for bunchgrass ecosystem (and cryptogamic crust) recovery 
(Bowker 2007). Soil stabilization is a component of the PCM for this Project, with the aim 
of restoration of the soil within the medium-term (see the criteria for reclamation success 
provided in Section 9.0 of Volume 6A [Filing ID A3S2S1] and Section 7.2.2.6 of 
Volume 5A [Filing ID A3S1Q9]). 

 Limiting compaction and further disturbance to a recently disturbed site has been shown 
to aid in bunchgrass ecosystem recovery in the medium to long-term (Kaltenecker et al. 
1999). Soil stabilization and wind erosion prevention, with measures such as 
hydroseeding and track packing, where practical (i.e., soils with low sand content), to 
recompact the surface soil and create microsites, have been shown to enhance 
cryptogamic crust, and therefore bunchgrass ecosystem, recovery as well (Csotonvi and 
Addicott 2004). 

 Bunchgrass ecosystems are predicted to recover in the medium to long-term. 
Components of bunchgrass ecosystems (i.e., native grass seedlings, weed suppression) 
are predicted to recover in the medium-term, but the species composition on the 
construction right-of-way will not be the same as those off the construction right-of-way. 
A seral stage of vegetation compatible with maintenance and access will be kept on the 
construction right-of-way until decommissioning.  

References: 

Atwood, L. 1996. South Okanagan natural gas pipeline restoration project: 1996 vegetation 
monitoring of the Vaseux-Bighorn National Wildlife Area. BC Gas Utility Ltd. 54pp. 

Atwood, L. 2000. Monitoring Restoration of the Vaseux-Bighorn National Wildlife Area Following 
Pipeline Construction. Pp.815-820 in Proceedings of a Conference on the Biology and 
Management of Species and Habitats at Risk, Kamloops, B.C., 15-19 Feb 1999. L.M. 
Darling (ed.). British Columbia Ministry of Environment, Lands and Parks, Victoria, B.C. 

Bowker. 2007. Biological Soil Crust Rehabilition. Restoration Ecology. 15(1):13-23. 

Csotonyi, J., and J.  Addicott. 2004. Influence of Trampling-Induced Microtopography on Growth 
of the Soil Crust Bryophyte Ceratodon purpureus in Jasper National Park. Canadian 
Journal of Botany. 82:1382–1392.  

Desserud, P., C. Cormack Gates, B. Adams and R.D. Revel. 2010. Restoration of foothills 
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2010. September 2011. 349 pp. Website:  
http://www.foothillsrestorationforum.ca/express-pipeline-revegetation. Accessed: 
September 2013. 

TransCanada Keystone Pipeline GP Ltd. 2012. Keystone Pipeline Project Year 2 Post 
Construction Environmental Monitoring. January 31, 2012. Website: https://www.neb-
one.gc.ca/ll-eng/Livelink.exe?func=ll&objId=786796&objAction=browse. Accessed: 
September 2013. 

a.2) The recovery of bunchgrass ecosystems is intricately linked to soil stabilization and 
re-vegetation. Based on professional experience, soil stabilization and re-vegetation 
issues are typically resolved within 5 years following construction unless there are 
uncontrolled soil erosion or land management practices (e.g., over grazing) that are 
beyond Trans Mountain’s control. Re-vegetation issues would likely persist until such 
issues are addressed.   

 As stated in part a.1) above, components of bunchgrass ecosystems (i.e., native grass 
seedlings, weed suppression) are predicted to recover in the medium-term, but the 
species composition on the construction right-of-way will not be the same as those off 
the construction right-of-way. Trans Mountain is not aware of any literature that 
contradicts the conclusion made in its assessment of impacts to bunchgrass 
ecosystems.   

b.1) Although inoculation has been shown to be frequently successful for recovering 
cryptogamic crust (Atwood 1996, Belnap 1993, Maestre et al. 2006), there is no 
literature available supporting inoculation as a better reclamation technique than 
appropriate topsoil salvage and replacement in the medium to long-term (Bowker 2007, 
Belnap and Eldridge 2001).  

Cryptogamic crusts are highly susceptible to trampling, and are no longer common in 
grasslands grazed by livestock (Marble and Harper 1989). In grazed areas, cryptogamic 
crusts are restricted to small patches beneath large perennial bunchgrasses and shrubs. 
Intact grassland crusts only occur in isolated, mature grassland ecosystems that are 
protected from grazing; re-establishment of cryptogamic crust is a goal in these areas, 
which are typically small benches in rocky outcrops (Atwood pers. comm. 2015). Trans 
Mountain will salvage, store and redistribute topsoil after construction.  This strategy has 
been determined to be effective for rehabilitation of the cryptogamic crust (Belnap et al. 
2001). 

References: 

Atwood, L. 1996. South Okanagan natural gas pipeline restoration project: 1996 vegetation 
monitoring of the Vaseux-Bighorn National Wildlife Area. BC Gas Utility Ltd. 54pp.  

Atwood, L. 2015. Personal Communication with Lynne Atwood, M.Sc., Reclamation Specialist. 
TERA, a CH2M HILL company. Victoria, BC. January 22, 2015. 
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Belnap, J. 1993. Recovery Rates of Cryptobiotic Crusts: Inoculant Use and Assessment 
Methods. Great Basin Naturalist. 53(1):89-95.  

Belnap, J. and D. Eldridge. 2001. Biological soil crusts: Structure, Function, and Management. 
Ecological Studies. 150: 363-383.  

Belnap, J., J.H. Kaltenecker, R. Rosentreter, J. Williams, S. Leonard and d. Eldridge. 2001. 
Biological Soil Crusts: Ecology and Management. U.S. Department of Interior. Technical 
Reference 1730-2.  

Bowker. 2007. Biological Soil Crust Rehabilition. Restoration Ecology. 15(1):13-23.  

Maestre, F., N. Martin, B. Diez, R. Lopez-Poma, F. Santos, I. Luque and J. Cortina. 2006. 
Watering, Fertilization, and Slurry Inoculation Promote Recovery of Biological Crust 
Function in Degraded Soils. Microbial Ecology. 52: 365-377.  

b.2) Cryptogamic crust is a component of Southern Interior bunchgrass ecosystems and the 
crust forms a loose mat on stable soils in these areas. The crust species, which include 
mosses, lichens, algae, liverworts, fungi and bacteria, reproduce vegetatively (Belnap 
et al. 2001). In vegetative reproduction the organism fragments and each fragment forms 
a new organism capable of increasing in size and, in turn, also fragmenting.   

Trans Mountain will salvage the topsoil and crust in the grassland ecosystems. 
Salvaging the soil will break up the crust mat but species propagules are retained in the 
soil and some will recolonize when the soils are redistributed after construction. 
Recovery rates are faster if crust species are present in adjacent areas. Narrow 
disturbances bordered by crusted soils will be recolonized by species fragments washing 
or blowing in from the adjoining area (Belnap et al. 2001).   

Construction techniques specified for the Project area through these native grasslands 
specify topsoil stripping, either stripping the entire width of the right-of-way or stripping 
one blade width, which ever method if more appropriate for the terrain and construction 
technique in that location. These specifications are shown on sheets 200 to 213 of the 
Environmental Alignment Sheets in Volume 6E of the Application (Filing IDs A3S4F8, 
A3S4F9, A3S4G0, A3S4G1, A3S4G2, A3S4G3, A3S4G4, A3S4G5, A3S4G6, A3S4G7, 
A3S4G8, A3S4G9, A3S4H0, A3S4H1).   

Reference: 

Belnap, J., J.H. Kaltenecker, R. Rosentreter, J. Williams, S. Leonard and d. Eldridge. 2001. 
Biological Soil Crusts: Ecology and Management. U.S. Department of Interior. Technical 
Reference 1730-2. http://www.soilcrust.org/crust.pdf. Accessed January 26, 2015.  

c.1) Industry standard management objectives will be used to measure reclamation success 
of the proposed project during the environmental monitoring period. The main objectives 
of Post Construction Monitoring (PCM) include soil stabilization and establishment of 
vegetation on the construction right-of-way.  

Page 232 of 248

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393111
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393610
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393130
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393667
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393240
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393770
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393537
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393538
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392853
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393771
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393772
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393333
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393539
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393668
http://www.soilcrust.org/crust.pdf


 Trans Mountain Response to BC Nature & Nature Cda IR No. 2 
 

 Additional objectives may be proposed as a result of ongoing consultation with 
BC Parks. Further mitigation measures and final revisions to the Reclamation Plan will 
be completed prior to construction (a Reclamation framework is included in Section 7.0 
of Appendix C of Volume 6B; Filing ID A3S2S3). Additional site-specific reclamation 
plans (i.e., reforestation of temporary workspace [TWS] plans) may be required and 
entail further consultation with BC Parks, Aboriginal groups, stakeholders and the 
general public as detailed in Section 8.0 of the Draft Stage 2 Detailed Proposal Request 
for Boundary Adjustments for BC Provincial Protected Areas Traversed by the Trans 
Mountain Pipeline ULC Trans Mountain Expansion Project (Filing ID A4A7S7). 

 Further PCM information (including the criteria for success) is provided in Section 9.0 of 
Volume 6A (Filing ID A3S2S1) and reclamation specific to Lac du Bois Grasslands 
Protected Area is provided in Section 8.0 of the Draft Stage 2 Detailed Proposal Request 
for Boundary Adjustments for BC Provincial Protected Areas Traversed by the Trans 
Mountain Pipeline ULC Trans Mountain Expansion Project (Filing ID A4A7S7). 

 The PCM Program will include inspecting the construction right-of-way for environmental 
issues related to Project construction. Vegetation growth success will be used as a key 
indicator of land productivity and ecosystem function throughout the PCM Program.The 
presence of a low vegetation cover often indicates an underlying soil issue. Similarly, the 
presence of good vegetation establishment is a key indicator of successful soil 
reclamation.  

Vegetation on the reclaimed construction right-of-way will be visually compared to similar 
vegetation communities on land adjacent to the construction right-of-way or to pre-
construction field survey data. Vegetation parameters that may be assessed are listed in 
Section 9.6 of Volume 6A (Filing ID A3S2S1). The construction right-of-way will be 
maintained as an early seral plant community. The cover of bare soil, seeded and native 
species and priority weeds and other non-native species will be considered during the 
PCM vegetation assessment. Where vegetation shows signs of reduced vigour and 
establishment success, surface soils will be assessed to ensure compaction, admixing, 
topsoil/root zone material depth, erosion, stoniness and soil structure are comparable to 
adjacent areas of the construction right-of-way.  

Pre-construction weed information will be available for comparisons used during the 
PCM Program. Pre-construction weed surveys of the construction right-of-way in Lac du 
Bois were completed in May and July 2014. Numerical density distribution codes were 
assigned for all weed species observed during these surveys (Luttmerding et al. 1990). 

Vegetation on the construction right-of-way may be quantified by a visual assessment for 
total percent ground cover of desirable species by estimating the live cover in permanent 
plots identified during final cleanup. Live cover percentages will be tracked and 
compared on a yearly basis to assist in determining if a positive successional trajectory 
for vegetation has been established. A similar pipeline reclamation monitoring program 
was successful at tracking vegetation development following pipeline construction in 
southern British Columbia (Atwood 2007).  
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Soil assessments will be conducted as part of the PCM Program at areas where 
decreased vegetation growth/health suggests the possibility of an underlying soil issue. 
Common soil issues affecting vegetation include soil mixing, compaction and inadequate 
topsoil depths. These issues will be determined by an investigation of various soil 
parameters.  

The verification of a soil compaction issues will include: physical resistance tests, visual 
observations of physical soil characteristics, plant rooting patterns and vegetation growth 
on the pipeline right-of-way. Soil mixing will be assessed by identifying obvious colour 
changes and/or obvious changes in soil structure on the pipeline right-of-way compared 
to off the pipeline right-of-way.   

Terrain assessments will include a visual assessment of topography, hydrology and 
microsite conditions to ensure that the surface drainage, profile, stability and other 
features of the reclaimed construction right-of-way are consistent with the pre-
construction conditions and the surrounding landscape.  

For each rare ecological community and rare plant population, the presence, 
abundance, density, distribution, areal extent, overall health, reproductive abundance 
and ability to maintain a viable local population have been documented during baseline 
(i.e., pre-construction) assessments. Refer to the Environmental Alignment Sheet 
Package for the BC Provincial Parks Crossed by the Trans Mountain Expansion Project; 
Filing ID A4A7S9; PDF page 9 of 25 for locations of rare ecological community and rare 
plant populations in the Lac Du Bois Protected Area that are encountered by the 
proposed pipeline corridor. 

Affected rare plant and lichen populations and rare ecological communities will be 
monitored in the years following construction in order to assess the success of employed 
mitigation measures, refer to Table 3.026a-1 of NEB IR No. 3.026a (Filing ID A4H1V2) 
for recommended mitigation measures. Any unresolved rare plant population issues will 
be revisited by a Rare Plant Specialist and post-construction characteristics of the 
populations will be recorded and compared to the pre-construction characteristics. 

If a rare plant population is not present or was determined by the Rare Plant Specialist to 
have reduced overall health or vigour, further monitoring during the following year may 
be recommended. Corrective mitigation may be recommended in subsequent years on a 
site-specific basis and only where factors restricting the affected population’s 
viability/success are readily identified. 

Trans Mountain will continue to consult with regulatory authorities on the protocols for 
post-construction monitoring of reclamation success for terrain and soils, vegetation, 
wetlands, watercourses, wildlife habitat, noise and air, and will incorporate their 
recommendations as warranted. In the event that construction-related issues persist 
past five years of monitoring, PCM will continue until remediation measures are 
considered to be effective and issues are resolved. 
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References: 

Atwood, L. 2007. Terasen Southern Crossing Project Vegetation Monitoring 2001 to 2006. 
Westland Resource Group Inc. 20 pp. 

Luttmerding, H.A., D.A. Demarchi, E.C. Lea, D.V. Meidinger and T. Vold, Eds.1990. Describing 
Ecosystems in the Field. 2nd Edition. MOE Manual 11. BC Ministry of Environment, 
Lands and Parks and BC Ministry of Forestry, Victoria, BC. 213 pp. 

c.2) The primary goal of reclamation is to reduce or eliminate adverse effects of pipeline 
construction and return the affected lands to a stable, non-erosive condition that will 
promote the re-establishment of land productivity. Please refer to Section 7.0 of 
Appendix C of Volume 6B (Filing ID A3S2S3) for information regarding reclamation 
measures and strategies for the project. 

 The methodology for monitoring the status of environmental issues is based on the 
philosophy, and with the fundamental principle, that the success of land reclamation is 
measured against pre-construction conditions and the representative site conditions 
(e.g., adjacent or within the vicinity of the construction right-of-way) with due 
consideration for construction norms at the time of the assessment. Where no known 
limitations to normal management and ecosystem function for that land type are evident 
during the Post Construction Monitoring (PCM) Program, and where a positive 
successional trajectory has been achieved, the mitigation measures will be determined 
to be effective and the environmental issue will be considered resolved. The criteria for 
success that will be implemented during the PCM Program are listed in Section 9.3 of 
Volume 6A (Filing ID A3S2S1). 

 During rare plant PCM, where a rare plant population is determined to have returned to a 
state of overall health and vigour comparable to, or better than, the status documented 
during the pre-construction assessment, the rare plant issue will be considered resolved 
and recommended for removal from the monitoring list. 

 If issues related to rare plants, plant species of special concern or rare ecological 
communities remain unresolved, additional monitoring may be recommended since 
population viability and mitigation effectiveness may be difficult to assess in the short-
term (particularly due to annual climatic fluctuations). If clear threats to the population 
are identified, then site-specific corrective measures may be recommended. 

c.3) Trans Mountain will continue to consult with applicable regulatory authorities regarding 
the protocols for post-construction environmental monitoring for terrain and soils, 
vegetation, wetlands, watercourses, wildlife and wildlife habitat as well as any other 
elements as specified by the National Energy Board. The suggested timeframe for 
post-construction environmental monitoring is up to 5 years (see Section 9.0 of 
Volume 6A, Filing ID A3S2S1). Environmental issues are monitored until they are 
considered resolved. No minimum is given because some environmental issues may be 
considered resolved following clean-up and may not require any monitoring. It is 
anticipated that grasslands in Lac du Bois Protected Area will be monitored for a 
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minimum of 5 years. In the event that construction-related issues persist beyond 5 years 
of monitoring, post-construction environmental monitoring will continue until remediation 
measures are considered to be effective and issues are resolved. 

d) Temporary fences, if warranted, will be installed to restrict cattle grazing and trampling of 
the seeded construction right-of-way until vegetation becomes established or less 
palatable – typically one full growing season (refer to Section 8.6.3 of Volume 6B, Filing 
ID A3S2S3). However, consultation and collaboration with landowners or land managers 
may be required after reclamation mitigation measures have been initiated to limit 
grazing until the vegetation is well established, which may take longer than one growing 
season. Reclamation planning considers grazing pressure when developing 
seed/planting strategies and attempts to utilize vegetation species that do not differ 
significantly from the surrounding area so livestock are not attracted to graze on the 
right-of-way any more than they would graze on the surrounding area. 

e.1) Vegetation surveys were conducted in Lac du Bois Grasslands Provincial Park in May 
and June 2014. Three Provincially noxious weed species were observed in the park, 
including Dalmatian toadflax, diffuse knapweed and perennial sow-thistle. Other 
non-native species observed include lambs-quarters, yellow salsify and introduced 
pasture grasses (crested wheatgrass), as described in Section 7.1.8 of the Draft Stage 2 
Detailed Proposal Request for Boundary Adjustments for BC Provincial Protected Areas 
Traversed by the Trans Mountain Pipeline ULC Trans Mountain Expansion Project 
(Filing ID A4A7S7). 

The weed survey data will be compiled in a weed management report and the 
information will be used to inform the Reclamation Plan. The weed survey information 
will also be included on the Environmental Alignment Sheets as a guide and visual 
planning tool for Project construction and inspection.    

Weed survey data and weed treatment options will be discussed with BC Parks. Based 
on the discussions, an agreed to weed treatment plan for Lac du Bois will be 
implemented. Pre-construction (before ground disturbance) weed control treatments 
may occur in some areas and post-construction treatments will be determined based on 
data collected during the Post-Construction Monitoring program (Volume 6B. 
Environmental Protection Plan. Section 7.1 [Filing ID A3S2S3]). The need for 
post-construction weed treatments will be discussed with BC Parks and Trans Mountain 
will conduct the necessary work.  

e.2) Weed management using prevention techniques, such as weed cleaning stations and 
controlling access in weed infested areas, and proper application of chemical, 
mechanical or manual measures, or a combination of all, will occur at locations identified 
within the pre-construction weed survey (Application Volume 6B, Section 6. Filing ID 
A3S2S3).   

Weed prevention techniques detailed in Application Volume 6B, Section 7 (Filing 
ID A3S2S3) will be followed throughout the reclamation program. The program will also 
ensure seed and other materials and all equipment used will be free of noxious and 
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priority weed species.  Certificates of analysis will be received and held for all seed used 
in the Project and straw will be inspected before it enters the Project area.   

A Weed and Vegetation Management Plan (WVMP) that consists of vegetation 
management measures to be implemented in the short-term, during the 
pre-construction, construction and Post Construction Environmental Monitoring (PCEM) 
phases of Project construction and the long-term, during the regular operation and 
maintenance phase of the Project has been prepared. In the WVMP Trans Mountain has 
committed to monitor, manage and evaluate management of problem vegetation 
(designated weeds) during the construction phases of the project (pre-construction, 
construction and PCEM) and throughout the regular operation and maintenance of the 
right-of-way (Application Volume 6B, Appendix C: Management Plans. Filing 
ID A3S2S3). 

f) Trans Mountain does not plan to irrigate the bunchgrass ecosystem restoration area if 
the region experiences a low-rainfall year. The natural growing season of native 
bunchgrasses and forbs in Southern Interior of BC is March to June and there is only a 
small amount of regrowth in fall (McLean and Marchand 1968). The grassland species 
are adapted to droughty conditions and they are dormant during the hot, dry summer 
months. To ensure plant survival, seeding will occur in fall or late winter and seedling 
plugs will be planted in fall or early spring.  Fall, late winter and early spring plantings 
have proven successful in other native grassland restoration programs in dry, interior 
bunchgrass ecosystems (Atwood 1996). 

Reference: 

Atwood, L. 1996. South Okanagan natural gas pipeline restoration project: 1996 vegetation 
monitoring of the Vaseux-Bighorn National Wildlife Area. BC Gas Utility Ltd. 54pp 
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2.41 Impact on Parks and Protected Areas 

Reference: 

i) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.16.e 
PDF page 61 of 72 

ii) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.16.i 
PDF page 63 of 72 

iii) A3S1L4; Application Vol 5A, Table 4.2-2 
PDF page 9 of 39 

iv) A3Y2C5; Trans Mountain Response to BC Nature IR No.1, 1.16.c 
PDF page 57 of 72 

v) A3Z8G0; Technical Update 1, Part 1, pt 16. Pipeline Corridor and Facility Site Selection 
PDF page 8 of 25 

vi) A3Z8G0; Technical Update 1, Part 1, pt 16. Pipeline Corridor and Facility Site Selection 
PDF page 15 of 25 

Preamble: 

In responding to the intervenors’ IR 1.16e, the proponent states that plans for all parks/protected 
areas crossing were in preliminary stages, and that the projected extent of disturbance may still 
change (Reference i). The proponent further states that "where practical, construction timing will 
be scheduled to avoid the most sensitive periods for wildlife" (Reference i). 

Similarly, the proponent states that watercourse and wetland crossings will be timed to occur 
within the Least Risk Biological Windows “where practical” or “feasible” (Reference ii). In the 
Application, the proponent used trenchless construction of the pipeline for examining crossing 
watercourses in Finn Creek Provincial Park (Reference iii). 

In response to the intervenors’ IR 1.16c, the proponent stated that details of trees in parks and 
protected areas that would be impacted by the pipeline were not yet available (Reference iv). 
Despite this, the proponent has confirmed that the pipeline will be routed through Surrey Bend 
Regional Park (Reference v). The proponent has not confirmed whether Colony Farm Regional 
Park will be used as a construction area (Reference vi). 

Request: 

a.1) Provide updated construction plans, including details of the width of the construction 
corridor and all land that will be impacted by construction within parks and protected 
areas. 

b.1) Provide detailed information on the old-growth and late seral forests that will be 
impacted by this project (e.g. age classes 7, 8 and 9), identified by Ecoregion 
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classification, BEC variant, site series and natural disturbance types: i.e. the 
classification schemes adopted by the BC government. 

b.2) Specify the extent to which those forest units are protected elsewhere within each 
landscape unit. 

b.3) Provide a detailed strategy to avoid, mitigate, or compensate for impacts to 
underrepresented forest types and ecosystems. 

c) Provide list of all wildlife species that may be affected by pipeline crossings in Parks and 
Protected Areas. 

d.1) Explain whether and why Colony Farm will be used as a construction staging area. 

d.2) Describe the potential impacts on Colony Farm, should it be used as a construction 
staging area. 

d.3) Describe monitoring, mitigation, and remediation strategies that will be employed in the 
use of Colony Farm. 

e) Explain the metrics used to reach the decision that the pipeline will be routed through 
Surrey Bend Regional Park. 

Response: 

a.1) The Application before the NEB is for a Certificate of Public Convenience and Necessity 
for the entire Trans Mountain Expansion Project, and is being sought based on a 
proposed pipeline corridor; it is not for a detailed pipeline route or footprint. The detailed 
footprint in any particular location, including within designated parks and protected areas 
will continue to be refined by Trans Mountain through civil surveys and detailed 
engineering. The ongoing design of the pipeline will fix its installation location within the 
proposed corridor which in turn will lead to the determination of the size, extent and 
location of the construction right-of-way and any temporary workspace. Should the 
project be approved this detailed footprint information will be incorporated into the Plan, 
Profile, Book of Reference filed with the NEB subsequent to the granting of a Certificate 
of Public Necessity and Convenience and prior to the commencement of any 
construction activities. 

b.1) Old growth and late seral forests with the potential to be encountered by the proposed 
pipeline corridor are described in Table 2.41b-1. These data were obtained by querying 
the Terrestrial Ecosystem Mapping (TEM) data for map units (polygons) with old forest 
components that intersect with the proposed pipeline corridor. This method indicates 
polygons that contain some amount of old forest, but provides an overestimation of the 
old forest area because it assumes that the distribution of old forest is uniform across all 
portions of the TEM polygon. In addition, affected areas are overestimated since only the 
construction right-of-way will be cleared as a result of the Project, not the entire width of 
the proposed pipeline corridor. 
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Old forest polygon areas with a structural stage of 7 (old forest) are presented in the 
data table, categorized by Biogeoclimatic variant and natural disturbance type (British 
Columbia Ministry of Forests and Range and British Columbia Ministry of Environment, 
2010). Trans Mountain decided that the best way to present the old growth data was to 
break it down by Biogeoclimatic variant and Natural Disturbance Type as it would make 
for very small numbers (and a much larger data table) to present the data to the site 
series level. Similarly, these BEC variants will occur in several different Ecoregions and 
therefore it did not make sense to provide the data by this high level classification. 

The structural attributes of old forest as defined within the TEM differ across 
biogeoclimatic units and associated natural disturbance types in the same way as the 
attributes of old growth and late seral forest differs among biogeoclimatic units and 
natural disturbance types within other available data sets such as Vegetation Resource 
Inventory which classifies the landscape by age class. Regional scale TEM data are 
available in Appendix C of Volume 5C Vegetation Technical Report (Filing ID A3S2L6). 
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TABLE 2.41B-1 
 

OLD GROWTH AND LATE SERAL FORESTS WITH THE POTENTIAL TO BE  
ENCOUNTERED BY THE PROPOSED PIPELINE CORRIDOR 

Biogeoclimatic Unit 
Natural Disturbance 

Type1 

Proposed Pipeline Corridor - 
Area of Old Growth and Late 

Seral Forest2 (hectares) 
CWHds1 – Southern Dry Submaritime Coastal Western 
Hemlock 

NDT 2 0.9 

CWHms1 – Southern Moist Submaritime Coastal Western 
Hemlock 

NDT 2 24.2 
 

Total CWH 25.1 
ICHdw3 – North Thompson Dry Warm Interior Cedar - 
Hemlock 

NDT 3 17.3 

ICHmw3 Thompson Moist Warm Interior Cedar - Hemlock NDT 3 87.0 
ICHvk1 Mica Very Wet Cool Interior Cedar - Hemlock NDT 1 3.0 
ICHwk1 Wells Gray Wet Cool Interior Cedar - Hemlock NDT 1 104.4 

Total ICH 211.7 
IDFdk1 – Thompson Dry Cool Interior Douglas Fir NDT 4 1.5 
IDFxh1 – Okanagan Very Dry Hot Interior Douglas Fir NDT 4 11.5 
IDFxh2 – Thompson Very Dry Hot Interior Douglas Fir – 
Grassland Phase 

NDT 4 0.06 

IDFxh2a – Thompson Very Dry Hot Interior Douglas Fir – 
Grassland Phase 

NDT 4 1.0 

Total IDF 14.06 
MHmm2 – Leeward Moist Maritime Mountain Hemlock NDT 1 18.2 

Total MH 18.2 
MSmw1 - Cascade Moist Warm Montane Spruce NDT 3 0.25 

Total MS 0.25 
SBSdh1 – McLennan Dry Hot Sub-Boreal Spruce NDT 3 2.1 

Total SBS 2.1 
Total: 271.4 

Notes: 1.  Natural Disturbance Types (NDTs) characterize areas with different natural disturbance regimes. Five NDTs are 
recognized as occurring in British Columbia:  NDT1 - Rare stand-initiating events, NDT2 - Infrequent stand-initiating 
events, NDT3 - Frequent stand-initiating events, NDT4 - Frequent stand-maintaining fires and NDT5 - Alpine tundra 
and subalpine parkland ecosystems. Stand-initiating disturbances are processes that generally terminate existing 
forest stands and begin secondary succession resulting in a new stand. Stand-maintaining disturbances keep 
successional processes stable within the biogeoclimatic units within which they occur (British Columbia Ministry of 
Forests 1995). 

2. Old growth and/or late seral forest was determined by querying the area mapped by TEM for all ecosystems of 
structural stage 7 (Old Forest) by adding the area of each polygon in proportion to the deciled components and 
assumes that the distribution of old forest is uniform across all portions of the TEM polygon. 

 

References: 

British Columbia Ministry of Forests. 1995. Biodiversity Guidebook. Forest Practices Code of 
British Columbia. Victoria, BC. Available online at:  
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/biodiv/biotoc.htm#begin. Acquired: 
January 29, 2015. 

British Columbia Ministry of Forests and Range and British Columbia Ministry of Environment. 
2010. Field Manual for Describing Terrestrial Ecosystems. 2nd Edition. Land 
Management Handbook No. 25. BC Ministry of Forests and Range, Research Branch 
and BC Ministry of Environment, Resources Inventory Branch. Victoria, BC. 
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b.2) Trans Mountain assumes that BC Nature and Nature Canada is requesting where old 
growth and late seral forests (identified in part b.1 above) occur in other protected or 
designated areas such as BC Parks and Protected Areas. The response provided below 
is based on this assumption. 

The majority of old growth and late seral forests such as those in BC Parks and 
Protected Areas are protected outside of the proposed pipeline corridor (refer to 
Table 2.41b-2). The proposed pipeline corridor intersects with low amounts of old growth 
forest in Finn Creek Provincial Park and the Coquihalla Summit Recreation Area as 
compared to known old growth areas mapped (TEM) within the Vegetation RSA. While 
the TEM data do not cover the entire area of each protected area, the amount of old 
growth affected by the proposed pipeline corridor is very low compared to protected old 
growth stands occurring outside of the proposed pipeline corridor. Furthermore, affected 
areas of disturbance are overestimated since only the construction right-of-way will be 
cleared as a result of the Project, not the entire width of the proposed pipeline corridor.  

TABLE 2.41B-2 
 

AREAS OF OLD GROWTH AND LATE SERAL FORESTS WITHIN PARKS AND PROTECTED 
AREAS ENCOUNTERED BY THE PROPOSED PIPELINE CORRIDOR 

Park or Protected 
Area 

- Total size 
Biogeoclimatic Unit 

Old Growth Area 
within the 

Proposed Pipeline 
Corridor1 

Old Growth Area 
within the Vegetation 

RSA but outside of the 
Proposed Pipeline 

Corridor 1 

Remaining 
Park Area 
Outside of 
Vegetation 

RSA 
Finn Creek 
Provincial Park 
- 303 ha 

ICHmw3 Thompson Moist 
Warm Interior Cedar – 
Hemlock 

0.65 ha 197.4 ha 105 ha 

Coquihalla Summit 
Recreation Area 
- 5750 ha 

CWHms1 – Southern 
Moist Submaritime 
Coastal Western Hemlock 

0.96 ha 
441.7 ha 5289 ha MHmm2 – Leeward Moist 

Maritime Mountain 
Hemlock 

18.2 ha 

Notes: 

1.  Old growth and/or late seral forest was determined by querying the area mapped by TEM for all ecosystems of 
structural stage 7 (Old Forest) by adding the area of each polygon in proportion to the deciled components and 
assumes that the distribution of old forest is uniform across all portions of the TEM polygon. 

 

b.3) Old growth and late seral forests are included as a potential effect based on loss or 
alteration of rare ecological communities of concern, therefore mitigation measures have 
been recommended to ensure effects are avoided or reduced. These mitigation 
strategies can be found in the Rare Ecological Community and Rare Plant Population 
Management Plan (refer to Section 6.0 of Appendix C of Volume 6B, Filing ID A3S2S3). 

Protection measures and environmental management techniques for rare ecological 
communities, including old growth and late seral forests, are determined following an 
assessment of the community, which takes into account the following site-specific 
conditions and community sensitivity criteria: 
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• community extent and abundance in the local area; 
• the relative rarity of the community (i.e., as indicated by its provincial [S] rank or BC 

Wildlife Act); 
• the location of the community with respect to the disturbance; 
• the proportion of the community expected to be affected; and 
• the site preferences of the community and/or its component plant species. 

Mitigation measures for rare ecological communities generally fall into categories of 
avoidance and reducing disturbance. The recommended mitigation strategy for rare 
ecological community occurrences include the following suite of mitigation measures and 
options. 

• Adjust workspace locations (e.g., temporary workspace, log decks) or realign the 
right-of-way to avoid the site. 

• Narrow down or reconfigure the area of disturbance and protect the site using 
fencing or clearly mark the site using flagging and inform all users of access 
restrictions in the vicinity of flagged or fenced sites. 

• Avoid or reduce clearing of trees or shrubs in vicinity of the site. 

• Reduce grubbing of roots in shrubby communities within temporary workspace 
areas, where feasible. 

Final decisions on mitigation measures will be made by Trans Mountain in consultation 
with a qualified Vegetation Resource Specialist and, where appropriate, other 
stakeholders after the Project footprint has been determined. 

c) A list of the wildlife species with special conservation status that have potential to occur 
along the proposed pipeline corridor within specific Parks and Protected Areas are listed 
below for Finn Creek Provincial Park, North Thompson River Provincial Park, Lac Du 
Bois Grassland Protected Area, Douglas Lake Plateau Important Bird Area (IBA), 
Coquihalla Summit Recreation Area, Bridal Veil Falls Provincial Park, Surrey Bend 
Regional Park, Brunette River Conservation Area and Colony Farm Regional Park.  

Species that are listed on Schedule 1 of the Species at Risk Act (SARA) are included in 
the BC Provincial Protected Areas assessments (Filing IDs A4A7S3, A4A7S4, A4A7S5, 
A4A7S6, A4A7S7 and A4A7S8). The BC Provincial Protected Areas assessments also 
provide information on the potential effects of the Project on wildlife and wildlife habitat, 
as well as recommended mitigation to reduce the magnitude of the potential residual 
effects of the Project on wildlife and wildlife habitat, within each protected area.  

Finn Creek Provincial Park 

• Fisher: Blue-listed; 
• Grizzly bear, western population: Special Concern by Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC), Blue-listed; 
• Little brown myotis: Endangered by SARA and COSEWIC; 
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• Northern myotis: Endangered by SARA and COSEWIC, Blue-listed; 
• Townsend’s big-eared bat: Blue-listed; 
• Wolverine: Special Concern by COSEWIC, Blue-listed; 
• Woodland caribou, southern mountain population: Threatened by SARA, 

Endangered by COSEWIC, Red-listed; 
• American bittern: Blue-listed; 
• California gull: Blue-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Great blue heron, fannini ssp.: Special Concern by SARA and COSEWIC, Blue-

listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Surf scoter: Blue-listed; 
• Upland sandpiper: Red-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 

North Thompson River Provincial Park 

• Fisher: Blue-listed; 
• Grizzly bear, western population: Special Concern by COSEWIC, Blue-listed; 
• Little brown myotis: Endangered by SARA and COSEWIC; 
• Townsend’s big-eared bat: Blue-listed; 
• Bank swallow: Threatened by COSEWIC; 
• Barn swallow: Threatened by COSEWIC, Blue-listed; 
• California gull: Blue-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Lewis’s woodpecker: Threatened by SARA and COSEWIC, Red-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 

Lac du Bois Grasslands Protected Area 

• American badger, jeffersonii ssp.: Endangered by SARA and COSEWIC, Red-listed; 
• Bobolink: Threatened by COSEWIC, Blue-listed; 
• Brewer’s sparrow, breweri spp.: Blue-listed; 
• Burrowing owl: Endangered by SARA and COSEWIC, Red-listed; 
• Ferruginous hawk: Threatened by SARA and COSEWIC; 
• Flammulated owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Lewis’s woodpecker: Threatened by SARA and COSEWIC, Red-listed; 
• Long-billed curlew: Special Concern by SARA and COSEWIC, Blue-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Peregrine falcon, pealei ssp.: Special Concern by SARA and COSEWIC, Blue-listed; 
• Prairie falcon: Red-listed; 
• Sharp-tailed grouse, columbianus ssp.: Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Williamson’s sapsucker: Endangered by SARA and COSEWIC, Blue-listed; 
• Great Basin gopher snake, deserticola ssp.: Threatened by SARA and COSEWIC, 

Blue-listed; 
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• North American racer: Special Concern by SARA and COSEWIC, Blue-listed; 
• Northern rubber boa: Special Concern by SARA and COSEWIC; 
• Great Basin spadefoot: Threatened by SARA and COSEWIC, Blue-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 

Douglas Lake Plateau IBA 

• American badger, jeffersonii ssp.: Endangered by SARA and COSEWIC, Red-listed; 
• American avocet: Blue-listed; 
• Bobolink: Threatened by COSEWIC, Blue-listed; 
• Brewer’s sparrow, breweri spp.: Blue-listed; 
• Burrowing owl: Endangered by SARA and COSEWIC, Red-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Ferruginous hawk: Threatened by SARA and COSEWIC; 
• Flammulated owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Lewis’s woodpecker: Threatened by SARA and COSEWIC, Red-listed; 
• Prairie falcon: Red-listed; 
• Sharp-tailed grouse, columbianus ssp.: Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Swainson’s hawk: Red-listed; 
• Williamson’s sapsucker: Endangered by SARA and COSEWIC, Blue-listed; 
• Northern rubber boa: Special Concern by SARA and COSEWIC; 
• Great Basin spadefoot: Threatened by SARA and COSEWIC, Blue-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 

Coquihalla Summit Recreation Area 

• American badger, jeffersonii ssp.: Endangered by SARA and COSEWIC, Red-listed; 
• Eastern small-footed myotis: Blue-listed; 
• Fisher: Blue-listed;  
• Grizzly bear, western population: Special Concern by COSEWIC, Blue-listed; 
• Little brown myotis: Endangered by SARA and COSEWIC; 
• Mountain beaver: Special Concern by SARA and COSEWIC, Blue-listed; 
• Townsend's big-eared bat: Blue-listed;  
• American bittern: Blue-listed;  
• Barn swallow: Threatened by COSEWIC; Blue-listed; 
• Brewer's sparrow, breweri ssp.: Red-listed;  
• California gull: Blue-listed;  
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Horned grebe: Special Concern by COSEWIC; 
• Lark sparrow: Red-listed;  
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Prairie falcon: Red-listed;  
• Sooty grouse: Blue-listed; 
• Swainson's hawk: Red-listed;  
• Coastal tailed frog: Special Concern by SARA and COSEWIC, Blue-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 
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Bridal Veil Falls Provincial Park 

• Grizzly bear: Special Concern by COSEWIC, Blue-listed; 
• Little brown myotis: Endangered by SARA and COSEWIC; 
• Long-tailed weasel: Red-listed; 
• Mountain beaver, rufa ssp.: Special Concern by SARA and COSEWIC, Blue-listed; 
• Olympic shrew: Red-listed; 
• Snowshoe hare washingtonii ssp.: Red-listed; 
• Trowbridge’s shrew: Blue-listed; 
• Band-tailed pigeon: Special Concern by SARA and COSEWIC, Blue-listed; 
• Bank swallow: Threatened by COSEWIC; 
• Barn swallow: Threatened by COSEWIC, Blue-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Great blue heron, fannini ssp.: Special Concern by SARA and COSEWIC, Blue-

listed; 
• Northern goshawk: Threatened by SARA and COSEWIC, Red-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed 
• Sooty grouse: Blue-listed; 
• Northern rubber boa: Special Concern by SARA and COSEWIC; 
• Coastal giant salamander: Threatened by SARA and COSEWIC, Red-listed; 
• Coastal tailed frog: Special Concern by SARA and COSEWIC, Blue-listed;  
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed; and 
• Oregon forestsnail: Endangered by SARA and COSEWIC, Red-listed. 

Surrey Bend Regional Park 

• Little brown myotis: Endangered by SARA and COSEWIC; 
• Long-tailed weasel altifrontalis ssp.: Red-listed; 
• Pacific water shrew: Endangered by SARA and COSEWIC, Red-listed; 
• Snowshoe hare washingtonii ssp.: Red-listed; 
• Townsend's big-eared bat: Blue-listed; 
• Trowbridge’s shrew: Blue-listed; 
• American bittern: Blue-listed;  
• Barn owl: Endangered by SARA and COSEWIC, Blue-listed; 
• Barn swallow: Threatened by COSEWIC, Blue-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Great blue heron, fannini ssp.: Special Concern by SARA and COSEWIC, Blue-

listed; 
• Green heron: Blue-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Western screech-owl, kennicottii ssp.: Special Concern by SARA and Threatened by 

COSEWIC, Blue-listed;  
• Western painted turtle, Pacific coast population: Endangered by SARA and 

COSEWIC, Red-listed; and 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed. 
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Brunette River Conservation Area 

• Little brown myotis: Endangered by SARA and COSEWIC; 
• Long-tailed weasel altifrontalis ssp.: Red-listed; 
• Pacific water shrew: Endangered by SARA and COSEWIC, Red-listed; 
• Snowshoe hare washingtonii ssp.: Red-listed; 
• Townsend's big-eared bat: Blue-listed; 
• Trowbridge’s shrew: Blue-listed; 
• American bittern: Blue-listed;  
• Barn owl: Endangered by SARA and COSEWIC, Blue-listed; 
• Barn swallow: Threatened by COSEWIC, Blue-listed; 
• Great blue heron, fannini ssp.: Special Concern by SARA and COSEWIC, Blue-

listed; 
• Green heron: Blue-listed; 
• Northern goshawk laingi ssp.: Threatened by SARA and COSEWIC, Red-listed; 
• Olive-sided flycatcher: Threatened by SARA and COSEWIC, Blue-listed; 
• Sooty grouse: Blue-listed; 
• Western painted turtle, Pacific coast population: Endangered by SARA and 

COSEWIC, Red-listed; 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed; and 
• Oregon forestsnail: Endangered by SARA and COSEWIC, Red-listed. 

Colony Farm Regional Park 

• Little brown myotis: Endangered by SARA and COSEWIC; 
• Long-tailed weasel altifrontalis ssp.: Red-listed; 
• Snowshoe hare washingtonii ssp.: Red-listed; 
• Barn owl: Endangered by SARA and COSEWIC, Blue-listed; 
• Barn swallow: Threatened by COSEWIC, Blue-listed; 
• Common nighthawk: Threatened by SARA and COSEWIC; 
• Great blue heron, fannini ssp.: Special Concern by SARA and COSEWIC, Blue-

listed; 
• Green heron: Blue-listed; 
• Short-eared owl: Special Concern by SARA and COSEWIC, Blue-listed; 
• Western painted turtle, Pacific coast population: Endangered by SARA and 

COSEWIC, Red-listed; 
• Western toad: Special Concern by SARA and COSEWIC, Blue-listed; and 
• Oregon forestsnail: Endangered by SARA and COSEWIC, Red-listed. 

d.1) Trans Mountain affirms its commitment to avoid the use of Colony Farm’s land to the 
maximum extent practical. Trans Mountain is currently pursuing the option of using the 
CP Rail Spurs lines to the west of Colony Farm to accommodate the majority of the area 
required for temporary staging to support the Fraser River horizontal directional drill 
installation. This would result in minimal disturbance to Colony Farm. Discussions with 
CP Rail are ongoing and a resolution is yet to be determined. 
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 Based of Trans Mountain’s current construction planning only a two small temporary 
staging areas at the northwest and southwest corners of Colony Farm would be utilized 
for a short one month period during the horizontal direction drill installation, dependent 
on the contractor’s means and methods. Trans Mountain will fully restore any 
disturbance after construction demobilization. 

d.2) Trans Mountain continues its process of route optimization to refine the Project footprint 
for the purpose of construction planning and negotiating land agreements. The process 
will continue through 2015. Potential impacts to Colony Farm, if it is used as a 
construction staging area would be temporary and short-term (i.e., duration of 
construction activities associated with the horizontal directional drill [HDD] of the Fraser 
River). Potential impacts have been reduced by utilizing Canadian Pacific Railway 
Company property (CP Siding) for the HDD pipe string alignment/construction staging 
area as much as practical, however potential impacts to Colony Farm may include: 
alteration (clearing/mowing) of vegetation cover to facilitate the laydown of pipe at the 
northwestern and southwestern boundaries of Colony Farm; disturbance to recreational 
use of the area during construction; sensory disturbance for local residents and wildlife; 
and temporary displacement of wildlife depending on the timing and duration of the 
activity. 

d.3) Trans Mountain intends to avoid the use of Colony Farm land to the extent feasible. 
Refer to response to BC Nature Nature Cda IR No. 2.41b. If construction activities are to 
be on Colony Farm land, methods to minimize disturbance to natural resources and 
functions will be developed, implemented and monitored.   

Trans Mountain will implement the Pipeline Environmental Protection Plan (EPP) in 
Volume 6B (Filing ID A3S2S3) during construction, reclamation and post construction. 
The EPP includes procedures for environmental monitoring, construction mitigation 
measures, and contingency plans and management plans for resources, reclamation 
and post construction monitoring. 

e) Please refer to Trans Mountain’s filing of Technical Update #1. This provides a detailed 
explanation of the criteria used by Trans Mountain to select the current routing corridor 
through Surrey Bend Regional Park. 

 The information can specifically be found on pages 71-82 in Technical Update #1 (Filing 
ID A3Z8F9, pages 71-74 and Filing ID A3Z8G0, pages 75-82). 
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