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1. Introduction 1 

This is the written evidence of Janice Edmonds prepared and filed on behalf of the intervenor 2 
North Shore No Pipeline Expansion (“NSNOPE”).  NSNOPE is a group of residents living in 3 
North and West Vancouver who share a concern about the risks and impacts of the Project to the 4 
people and the environment of the North Shore.  Janice Edmonds is the founder of NSNOPE.  5 
She plays a primary role as an organizer and spokesperson for NSNOPE through organizing and 6 
participating in the educational activities of the group and coordinating NSNOPE’s participation 7 
at this hearing.  She has done personal research on the risks and impacts of oil spills, and has 8 
worked with the other NSNOPE representatives who have filed evidence in this hearing. 9 
NSNOPE’s concerns regarding the Project are risks to human health, environmental and human 10 
health risks of an oil spill, adverse impacts to the quality of life of North Shore residents and 11 
inadequacies in the Project application.1  12 

2. Background Information on Janice Edmonds and NSNOPE 13 

Ms. Edmonds is a registered nurse with over 40 years of experience in many areas of health care.  14 
She has a background in all areas of acute care including emergency and intensive care, and has 15 
worked as an educator at BC Institute of Technology and Langara College, a research 16 
coordinator for diabetes research, and as the research nurse at the Tzu Chi Institute for 17 
Complementary and Alternative Medicine at Vancouver General Hospital.  18 
 19 
Ms. Edmonds became aware of the Kinder Morgan Trans Mountain Pipeline Expansion Project 20 
(the “Project”) in the summer of 2013 while walking in Cates Park, which is directly across from 21 
the Westridge Marine Terminal (“WMT”).  She was shocked that Kinder Morgan would 22 
consider building the Project, which will triple the number of storage tanks of diluted bitumen 23 
and create seven times the number of oil tankers in the heavily populated Lower Mainland area 24 
and directly opposite the residences of North Vancouver.  She became concerned about the risks 25 
to the people living in the area, including the risk of an oil spill from the pipeline or the tankers; 26 
the risk to human health from the toxic chemicals contained in diluted bitumen (dilbit) and 27 
emissions from the Project, the risk to the local parks and beaches, the risk to local businesses, 28 
tourism and property values, and the risk of limited emergency response and evacuation routes.  29 
 30 
Ms. Edmonds decided to organize a representative group for the residents of the North Shore to 31 
do research on the Project and represent the interests of concerned North Shore residents. The 32 
first meeting was November 2013 and the name NSNOPE was chosen. The group is composed 33 
of residents from North Vancouver and West Vancouver who share a concern about the risks and 34 
impacts of the Project to the residents and the environment of the North Shore.  NSNOPE’s 35 
mandate is to inform the public and elected representatives about the project and educate them 36 
about the impacts and risks involved with the expansion of the pipeline. (Kinder Morgan has had 37 

                                                
 
 
 
1 The primary aspects of the Project of concern to NSNOPE are the operations of the WMT and the movement and 
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no information sessions in North or West Vancouver since the application was submitted.) The 1 
most active members include many professions, including a lawyer, environmental engineer, 2 
geologist, medical professional, educator, management professional, emergency response expert 3 
and a number of successful business people. 4 
 5 
NSNOPE has had meetings with most of the elected representatives in all levels of government - 6 
municipal, provincial, and federal - in North and West Vancouver. It has been largely well 7 
received and the organization is often asked to provide further information regarding concerns 8 
about this Project. NSNOPE gave presentations at municipal council meetings and met with each 9 
of the three Mayors on the North Shore to encourage them to apply for intervenor status, then 10 
followed up with the Mayor, councilors, and municipal staff to share information about the 11 
Project.  NSNOPE met with all MLA’s on the North Shore to discuss its concerns and give them 12 
information about the project.  It also met with the MPs to inform them as well and discuss 13 
concerns about the NEB process. 14 
 15 
NSNOPE has been actively involved in public education activities. It participated in community 16 
parades, events and summer markets to inform and educate the public about the project and the 17 
risks and impacts to health and the environment. It has given presentations at high schools and 18 
universities, and attended several environmental public events. NSNOPE sends out a newsletter 19 
to about 550 people and have about 1000 followers on social media--Facebook, Instagram and 20 
twitter.  NSNOPE volunteers write letters to the editor and speak at local events. 21 
 22 
Ms. Edmonds has also undertaken extensive research on the risks associated with major oil 23 
pipeline, storage and tanker facilities, with a particular focus on the risks of spills and evidence 24 
of risks to human health from exposure to oil.  The details of this research are set out below. 25 
 26 
Based on her work and the further information set out below, it is Ms. Edmond’s view on behalf 27 
of NSNOPE that the major oil port expansion proposed by Kinder Morgan is not appropriate for 28 
the proposed location, and will impose unacceptably high risks and impacts on the residents and 29 
recreational users of the North Shore.  30 
 31 
3.  NSNOPE’s concerns regarding the Project 32 

NSNOPE’s primary concerns regarding the Project2 are: 33 
1. The Project poses an unacceptable risk to the health of North Shore residents and 34 

users of North Shore parks, and to the environment. 35 
2. The Project will have a significant adverse impact to the quality of life of North 36 

Shore residents, and will negatively affect existing tourism businesses on the 37 
North Shore and risk a decline in property values in affected neighbourhoods. 38 

3. Trans Mountain has not adequately addressed the emergency planning 39 
requirements for the Project. 40 

                                                
 
 
 
2 Ms. Edmond’s evidence will be focused on that part of the District of North Vancouver that faces the WMT, 
including the marine area and upland neighbourhoods, from approximately the [Second Narrows bridge?] to the 
west and eastward to [Deep Cove?], unless otherwise stated. 
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4. The Project’s risks and impacts to human health and the environment 1 

NSNOPE’s research shows that, over the lifetime of the Project, there is a real and serious 2 
likelihood of an accident that will cause an oil spill, either at the WMT or from an in-transit 3 
loaded tanker, which will create a real risk of serious public health and environmental impacts.  4 
NSNOPE’s research includes a comprehensive review of reported incidents of shipping 5 
accidents worldwide, as well as hundreds of hours of research on the health effects associated 6 
with exposure to oil and oil spills. 7 

4.1 Risk of an Oil Spill 8 

The proposed Project would increase the number of loaded oil tankers travelling through Port 9 
Metro Vancouver (PMV) waters from the current 60 to 408 per year.  Oil tanker traffic would 10 
constitute 14% of all marine traffic in PMV, up from the current 3%.  The volume of oil 11 
transported through PMV waters would increase from 300,000 to 890,000 barrels per day.  12 
 13 

Each Aframax tanker used to transport diluted bitumen would be 245 m in length, longer than 14 
2.4 Canadian football fields at 100 m each.  NSNOPE’s concern is that there is a real risk and 15 
serious likelihood of an accident that will cause an oil spill, either at the WMT or from an in-16 
transit loaded tanker, which will cause serious public health and environmental impacts. NOPE’s 17 
concerns are based on research prepared by NSNOPE and data contained within the Project 18 
application itself.  Ms. Edmonds and Virginia Tupper, a NSNOPE volunteer, researched reported 19 
accidents involving oil tankers in the 25 year time period of 1990 to 2015.  Their report, entitled 20 
Oil Spill Incidents in Harbours and Restricted Waters Comparable to Port Metro Vancouver is 21 
attached as Appendix 1 to this evidence.  Their evidence is also summarized by category of oil 22 
spill incident in Sections 4.1.1 to 4.1.8 below. 23 
 24 

4.1.1 Tanker Incidents in Harbours and Restricted Waters:   25 

See Appendix 1 for a complete summary of evidence.  The January 2015 International Tanker 26 
Owners Pollution Federation (ITOPF) statistical report, accessed May 18, 2015, summarizes oil 27 
spill incidents from 1970 to 2014. See Appendix 2. The report notes that small spills (less than 7 28 
tonnes) and medium spills (7-700 tonnes) account for 95% of all the oil spill incidents reported. 29 
The remaining 5% were large spills (over 700 tonnes).  However, 50% of these large spills 30 
occurred while the vessels were underway in inland or restricted waters, including harbours and 31 
ports.  32 
 33 
Appendix 3 shows an example of an oil spill from a double hull tanker, the Eagle Otome, in Port 34 
Arthur Texas in January 2010.  450,000 gallons of light crude oil spilled into the water, workers 35 
and residents were evacuated, and the waterway was closed for 4 days according to an article in 36 
the January 2010 oceanservice.noaa.gov/news/weekly news entitled: NOAA Responds to Oil 37 
Spill in Sabine-Neches Waterway near Port Arthur Texas. (Accessed April 12, 2015). 38 
 39 
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NSNOPE members are concerned that this data shows that there is a material risk that an oil spill 1 
will occur in PMV waters resulting in health risks and impacts to residents as well as 2 
environmental damage. 3 

4.1.2 Tanker Incidents due to Human Error:  4 

See Appendix 1 for a complete summary of evidence.  A 2006 report by Elise DeCola and Sierra 5 
Fletcher from Nuka Research and Planning Group entitled An Assessment of The Role of 6 
Human Factors in Oil Spills from Vessels, accessed May 18, 2015, outlines the risks of oil spills 7 
due to human error.  See Appendix 4. In the executive summary they state that “Human Factors- 8 
either individual errors or organizational failures- have been reported to cause as much as 80% 9 
of oil spills and marine accidents.”  10 
 11 

NSNOPE is concerned that an oil spill due to human or organizational factors could occur.  For 12 
example, a Maritime Executive article of December 5, 2013 entitled Cosco Busan Pilot Loses in 13 
License Reinstatement Attempt reported that a U.S. District judge refused to reinstate a license to 14 
John Cota, the pilot deemed responsible for the 2007 Cosco Busan oil spill in San Francisco. The 15 
article cited a National Transportation Safety Board report that attributed the accident to “…a 16 
combination of impaired cognitive performance by Cota because of prescription medicines he 17 
was taking; ineffective oversight by the ship’s captain; and poor communication between the 18 
captain and the pilot.” (Accessed May 18, 2015) 19 
 20 

The Cosco Busan struck the San Francisco-Oakland Bay Bridge spilling 54,000 gallons of 21 
bunker fuel into San Francisco Bay. Appendix 5 shows the Cosco Busan (renamed Hanjin) after 22 
it struck the San Francisco-Oakland Bay Bridge in 2007.  This incident supports NSNOPE’s 23 
concern that, no matter how good the plans and procedures are, human error cannot be 24 
eliminated and the risk of a spill remains.  25 

4.1.3 Incidents involving Bridges or other structures 26 

See Appendix 1 for a complete summary of evidence.  Oil tankers in transit to and from WMT 27 
must pass beneath 2 bridges at the Second Narrows, which forms “…a natural bottleneck of 28 
water in Burrard Inlet, between the main port area of Vancouver to the west and the Central 29 
portion of Vancouver harbour to the east.” Source: Port Metro Vancouver Second Narrows 30 
Movement Restriction Area Procedures (MRA) April 2010. 31 
 32 

The 2 bridges have height and width restrictions for vessels transiting them.  In May 2009, 33 
according to the June 2009 Port Metro Vancouver (PMV) newsletter (accessed May 18, 2015), 34 
PMV increased the allowable draft for bridge transits from the previous 12.5m limit to 13.5 m. 35 
This enables Aframax tankers to carry 10% more cargo, i.e. an additional 10,000 metric tonnes 36 
of oil per trip.  37 
 38 

The MRA Procedures require large transiting vessels to communicate both with the CN Railway 39 
Bridge Operator as well as with the Canadian Coast Guard’s Vancouver Marine 40 
Communications and Traffic Services Centre (MCTS).  An Editorial in the Province Blog 41 
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Opinion section dated July 16, 2013 (Accessed May 14,2015) entitled Editorial: CN Rail Second 1 
Narrows bridge de-staffing is a bad idea states that CN announced plans in July 2013 to de-staff 2 
the CN Railway Bridge and to operate the raising and lowering of the bridge from a remote 3 
location in New Westminster, BC.  Based on personal communication from the Harbour Master 4 
at PMV on May 11, 2015, this has not occurred to date. 5 
 6 

As well, effective May 2015, the Coast Guard Vancouver Marine Communications and Traffic 7 
Services Centre (MCTS), previously located in an observation facility in Port Metro Vancouver, 8 
has been closed and vessels in PMV are directed to communicate with the Victoria MCTS.  9 
Appendix 6 shows the oil tanker MV Harbour Feature after striking the Sarah Long Bridge 10 
connecting New Hampshire and Maine on April 1, 2013. 11 
 12 

Based on the foregoing, NSNOPE is concerned that there will be no eyes directly on the harbour 13 
and bridges at a time of increased tanker traffic, which will contribute to a material increase in 14 
the risk of an accident. 15 

4.1.4 Oil Spills from Double Hulled Tankers 16 

See Appendix 1 for a complete summary of evidence.  After the 1989 Exxon Valdez oil spill, the 17 
United States and the International Maritime Organization enacted policies requiring all new 18 
tankers to be constructed with double hulls. They also set schedules to phase-out single-hull 19 
vessels by 2010. A 2011 report by Living Oceans Society: Tanker Technology: Limitations of 20 
Double Hulls  (Appendix 7) documents the limitations of double hulls.  The authors state that in 21 
certain situations they will fare no better than single-hull vessels. As well, the LOS report 22 
summarizes design, maintenance and operation issues that may actually increase the likelihood 23 
of an accident and spill.  24 
 25 

Appendix 8 shows the Bunga Kelana 3, a double-hulled tanker, after a collision that released 26 
2500 tonnes of light crude and condensate into the Strait of Singapore in May 2010.  NSNOPE is 27 
concerned that double-hulled tankers do not provide a panacea for preventing oil spills. 28 

4.1.5 Tanker Incidents with Passenger Vessels or Pleasure Boats 29 

See Appendix 1 for a complete summary of evidence.  NSNOPE has researched incidents 30 
involving oil tankers and passenger vessels or pleasure boats. Not only is PMV expecting an 31 
increase in cruise ship traffic, but the Sea Bus commuter traffic is forecast to increase by 50% in 32 
peak periods if the current Vancouver Transit Referendum gets a Yes vote by the end of May 33 
2015.  NSNOPE members have prepared written evidence regarding recreational boater use of 34 
Burrard Inlet and have surveyed recreational boaters, filed separately. Based on this work, 35 
NSNOPE is concerned that the Project Application understates the number and frequency of 36 
pleasure boat traffic in the vicinity of the WMT, and fails to include an adequate assessment of 37 
impacts to recreational boater traffic or the risks of a tanker accident related to recreational 38 
boater traffic.  NSNOPE is concerned that there will be an incident between an oil tanker and a 39 
passenger vessel or pleasure boat resulting in bodily injury and/or death and, potentially, 40 
accidental release of oil. 41 
 42 
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4.1.6 Oil Spills during Loading and Unloading Procedures and from Pipeline Ruptures 1 

See Appendix 1 for a complete summary of evidence. The ITOPF 2014 Statistics Report 2 
referenced above states that from 1970-2014, 40% of small oil spills (less than 7 tonnes) and 3 
29% of medium spills (7-700 tonnes) occurred during loading and discharging operations. 4 
Equipment and hull failures account for 46% of these incidents for both size categories. 5 
NSNOPE is concerned that there will be a spill at WMT and that the containment boom, which 6 
will reportedly be in place around vessels during loading procedures, will be inadequate to 7 
contain the spilled diluted bitumen.  8 
 9 
NSNOPE is also aware of the 2007 oil spill into Burrard Inlet from a rupture of the existing 10 
Trans Mountain Pipeline as well as a larger incident in Quingdao, China in 2013.  Appendix 9 11 
shows oil discharging from the 2007 Trans Mountain pipeline rupture in Burnaby BC. The oil 12 
reached Burrard Inlet after entering the sewer system. These incidents show that the risk of oil 13 
entering the marine environment includes accidents at upland facilities and pipelines.  14 

4.1.7 Incidents involving Oil Tankers Sinking 15 

See Appendix 1 for a complete summary of evidence. NSNOPE is aware that catastrophic 16 
accidents resulting in oil tankers sinking have occurred and is concerned about the health and 17 
environmental impacts of such a catastrophe in PMV.  For example, an article on the ens-18 
newswire dated April 4, 2006  (accessed April 6, 2015) titled:  Tasman Spirit Oil Spill Sickened 19 
Pakistani Coastal Residents states that the Tasman Spirit grounded at the entrance to Karachi 20 
Port, Pakistan in July 2003 and subsequently broke in two spilling several thousand tonnes of 21 
crude oil.  The main tourist beach was heavily oiled and residents experienced headaches, nausea 22 
and dizziness as a result. 17 schools were closed for a week. Appendix 10 shows the Tasman 23 
Spirit sinking in Karachi Harbour. 24 

4.1.8 Tanker Incidents involving Fire and/or Explosions 25 

See Appendix 1 for a complete summary of evidence. There have been incidents of fires and/or 26 
explosions aboard oil tankers at terminals or in ports with devastating human and environmental 27 
consequences and NSNOPE is concerned that such an accident could happen in PMV.  For 28 
example, the Centre of Documentation, Research and Experimentation on Accidental Water 29 
Pollution (Cedre) investigation entitled Our Resources/Spills/Haven reviewed the fire and 30 
explosion aboard the very large crude carrier (VLCC) Haven in April 1991. The Haven, loaded 31 
with 144,000 tonnes of crude oil, caught fire, exploded and broke into three parts off the coast of 32 
Genoa. Oil slicks hit beaches as far away as the French Riviera. Appendix 11 shows the Haven 33 
on fire outside Genoa, Italy. 34 

4.1.9 Project Application information on shipping accidents 35 

NSNOPE’s report shows that the risk of an accident that causes an oil spill from the Project or 36 
Project-related oil tankers is far from non-existent, and is in fact an event that is experienced on a 37 
relatively regular basis globally.  This conclusion is reinforced by information from Trans 38 
Mountain’s application materials.  The TERMPOL 3.8 – Casualty Data Survey prepared for 39 
Trans Mountain by Det Norske Veritas states as follows: 40 
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• there are 11.4 “serious” incidents and 1.1 “total loss” incidents per 1,000 ship years for 1 
oil tankers for the ten-year period of 2002 – 2011.  “Total loss” means a complete loss of 2 
the ship, either because it sank or was so damaged that the repair cost exceeded the ship 3 
value. 4 

• There is an “expected incident every 64 years per tanker”, with 79% of all incidents 5 
categorized as either “serious” or “total loss”. 6 

• “Increases in seaborne shipment of oil and numbers of oil tankers … has usually lead to 7 
an increase in the total number of oil spills reported.” 8 

• “[It] is estimated that tanker vessels have a frequency of l.6 accidents per 1,000 ship 9 
years with oil spill exceeding 7 tons”, which the authors classify as “large”.3 10 

4.2 Concerns about the Health Impact of Oils spills  11 

4.2.1 Overview 12 

The main concern that motivated Ms. Edmonds to start NSNOPE was the impact on human 13 
health from an oil spill.  As a registered nurse with over forty years of experience in health care, 14 
Ms. Edmonds is familiar with public health research sources and methodologies.  To date she has 15 
spent hundreds of hours researching health outcomes and risks associated with oil spills and 16 
reading scientific reports and articles regarding the impact the existence of oil in the environment 17 
has on human health. That research supports two primary conclusions: 18 

1. There is a growing body of evidence linking exposure to oil spills to real health impacts 19 
and risks; and 20 

2. There are troubling gaps in the data and science assessing those impacts. 21 
 22 

It is well documented that exposure to toxic chemicals is a major contributor to chronic health 23 
conditions. They can affect the immune system, interfere with endocrine balance, damage the 24 
brain and nervous system and may contribute to many chronic long term health conditions such 25 
as respiratory and cardiovascular disease, autoimmune diseases, and cancer. Ms. Edmonds is 26 
concerned that the Project will cause an increased risk of acute exposure to chemicals contained 27 
in diluted bitumen in the event of a spill, as well as increase the exposure risk to local residents 28 
from ongoing emissions from the terminal operations, storage tanks and tankers. 29 

4.2.2 Overview of NSNOPE research on health risks and impacts 30 

Attached as Appendix 12 is a report summarizing and identifying the primary sources reviewed 31 
and relied on by Ms. Edmonds in preparing her evidence in this section, entitled “NSNOPE: 32 
Health Effects of Oil Spills”.  In this section Ms. Edmonds presents a summary of the results of 33 
key studies and reports identified in that report. 34 
 35 

                                                
 
 
 
3 A3S4T1 – p. 7 - 14 
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“Short and Long-term Health Impacts of Marine and Terrestrial Oil Spills: a literature review 1 
prepared for the Regional Health Protection Program, Office of the Chief Medical Health 2 
Office, VCH” (A. Eykelbosh; Aug. 2014) – Appendix 13. 3 
 4 
This report surveyed literature regarding both physical and mental health impacts associated with 5 
oil spills, and concludes as follows at page (v): 6 

A growing body of evidence demonstrates the physical, mental, and community health of 7 
historical oil spills. The review found evidence of appreciable but reversible short-term 8 
impacts for residents living in the impact zone, as well as an extended range of impacts 9 
with potentially longer duration for workers (resident and non-resident volunteers and 10 
paid professionals) engaged in clean-up. Workers also suffered a number of physical 11 
injuries related to the strenuous nature of clean-up activities. Although long-term studies 12 
are lacking, there is some evidence of respiratory, endocrine, immunological, and 13 
genotoxic effects persisting for years in highly exposed clean-up workers. 14 
 15 

Regarding mental health and community impacts, this review found that mental health 16 
impacts were more sensitive indicators of harm than physical impacts. This is because 17 
mental health impacts often showed broader geographic extent than physical impacts, 18 
impacted the family as well as the individual, and were found to persist or worsen over 19 
years. Commonly identified issues included increased anxiety, depression, and post-20 
traumatic stress disorder. Mental health impacts were most often related to income loss or 21 
financial uncertainty and, at the community level, cultural losses and deterioration in kin 22 
and non-kin relationships and social order. Individuals and communities dependent on 23 
natural resources affected by the spill are particularly vulnerable. 24 

 25 
“Assessing the Effects of the Gulf of Mexico Oil spill on Human Health: The Summary of the 26 
June 2010 Workshop” (Institute of Medicine of the National Academies; June 2010) -   27 
Appendix 14. 28 
 29 
This report is a summary of a workshop that was held after the Gulf Oil Spill to bring together 30 
leading experts to review the physical and psychological impacts and communicate information 31 
concerning health risks to the public.  The Human Health Effects of exposures during oil spills 32 
have been studied following only 7 of the 38 major oil spills in the last 60 years. The report 33 
summarizes some of the adverse health outcomes showing that exposure to oil spills is associated 34 
with health effects (page 45-47): 35 

 36 
Sathiakumar, University of Alabama, Birmingham 37 
The Gulf oil spill and its related response efforts pose various hazards 38 
to individuals, which can increase the risk of adverse health outcomes, 39 
including acute toxicity and physical injuries. Although data are 40 
limited there is consistent evidence that exposure to oil and related response 41 
activities as associated with short-term health effects. Nalini 42 
Sathiakumar began with an overview of potential hazardous chemicals 43 
and conditions related to the Gulf oil spill. Among these are exposures to 44 
volatile organic compounds (VOCs), polyacylic aromatic hydrocarbons 45 
(PAHs), heavy metals, and dispersants. In addition, there are physical hazards  46 
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associated with noise levels, sun exposure, heat stress, injuries, and ergonomic stressors. 1 
 2 

Studies of the Effects of Previous Oil Spills on Physical Health 3 
Much of the information about the short-term physical effects of exposure 4 
comes from studies on seven supertanker oil spills since the 5 
1960s (Aguilera et al., 2010). Sathiakumar summarized the results of 6 
studies for each of the oil spills, except the Exxon Valdez studies (which 7 
are covered later in the chapter in relation to Lawrence Palinkas’ presentation). 8 
The majority of these studies was cross-sectional and investigated 9 
the short-term, physical effects of hazards stemming from the oil 10 
spills. The majority of these studies used standardized questionnaires to 11 
measure acute toxic symptoms and general health. 12 

 13 
MV Braer (UK, 1993). Campbell and colleagues (1993) studied 14 
community residents using general health questionnaires to identify major, 15 
acute toxicity symptoms within the first 2 days of exposure following 16 
the spill. The researchers found evidence of neurological, ocular, and 17 
respiratory symptoms but no significant differences in lung, liver, or 18 
renal function between exposed and unexposed populations. In a followup 19 
study, Campbell and colleagues (1994) found that the general health 20 
questionnaire symptom score of exposed individuals was significantly 21 
higher than that reported by unexposed individuals after 6 months, although 22 
there was still no evidence of adverse effects on lung, liver, or 23 
renal function. In a separate study by Crum (1993) investigating lung 24 
function in children, results showed no deterioration in lung function at 25 
either 3 or 9 to 12 days following exposure. Finally, Cole and colleagues 26 
(1997) found no evidence of genotoxicity after a 1-year followup of participants 27 
from the community. 28 

 29 
Sea Empress (UK, 1996). In a study of 18 to 65 year olds in affected 30 
communities, Lyons and colleagues found that exposed residents were 31 
more likely to report symptoms of acute toxicity, including neurological, 32 
ocular, and respiratory symptoms, than unexposed residents. An additional 33 
study by Gallegher and colleagues (2007) found an association 34 
between oil exposures and raised perceptions of risk. 35 

 36 
Nakhodka (Japan, 1997). In 1999, Morita and colleagues found that 37 
clean-up workers reported increased acute toxic symptoms (primarily 38 
neurological, ocular, and upper-respiratory symptoms) and physical injuries 39 
(lower back pain) compared to the control group. The researchers 40 
also reported that, while 100 percent of cleanup workers used gloves, 41 
only 87 percent of the women and 35 percent of the men used masks, and 42 
less than 30 percent used protective eyewear. 43 
Erika (France, 1999). In a cross-sectional study of cleanup workers 44 
and volunteers, Schvoerer’s (2000) results identified neurological, dermal, 45 
ocular, and respiratory symptoms, as well as lumbar pain, in individuals 46 
involved in clean-up activities. The duration of cleaning was 47 
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identified as a significant risk factor for an increase in lumbar pain. 1 
 2 

Prestige (Spain, 2002). Suarez and colleagues (2005) and Carrasco 3 
and colleagues (2006) investigated differences in reported toxicity symptoms 4 
between seamen and other types of workers, including bird cleaners, 5 
volunteers, paid workers. Both studies found that toxic symptoms 6 
were higher among seamen than other types of workers, but Carrasco and 7 
colleagues also found that training about personal protective equipment 8 
reduced the risk of toxic symptoms. Additionally, both studies found that 9 
injuries (e.g., bruises, deep wounds, sprains, fractures) were greatest 10 
among bird cleaners. The 2005 study also noted a significant increase in 11 
the risk of injury for individuals that worked 20 or more days. Additionally, 12 
a separate study by Zock and colleagues (2007) recorded that the 13 
duration of clean-up activities was positively correlated with the risk of 14 
lower respiratory tract symptoms. These same studies also found an increase 15 
in aluminum, nickel, and lead but a decrease in zinc among exposed 16 
individuals. 17 

 18 
In studies that focused on genotoxicity,1 Laffon and colleagues 19 
(2006) found that clean-up workers had higher DNA damage, but not 20 
cytogenetic damage, related to time of exposure. Pérez-Cadahía and colleagues 21 
(2006) also found a significant increase in comet assay in cleanup 22 
workers, indicating genotoxic damage, which was not affected by 23 
PPE use. 24 

 25 
Tasman Spirit (Pakistan, 2003). In a cross-sectional study of residents, 26 
Janjua and colleagues (2006) found moderate to strong associations 27 
between proximity to the spill site and toxic symptoms among 28 
exposed residents. In a 2008 study of community residents and vendors, 29 
Khursid and colleagues found slightly elevated levels of hematological, 30 
liver, or renal function in exposed populations. In a questionnaire about 31 
general health symptoms among clean-up workers, Meo and colleagues 32 
(2008) found a higher prevalence of ocular and respiratory symptoms 33 
compared to individuals not exposed to clean-up activities. In a 2009 34 
study, Meo and colleagues used a spirometer to identify a significant reduction 35 
in lung function among clean-up workers, but found that lung 36 
function improved when workers were removed from the polluted environment. 37 

 38 
Although the studies described above provide valuable information 39 
about the types of health outcomes that may be most appropriate for surveillance 40 
and monitoring activities for the Gulf oil spill, Sathiakumar 41 
described some methodological limitations that should also be considered. 42 
First, in addition to relatively small sample sizes and low rates of 43 
participation within affected populations, most of the past studies on 44 
short-term effects of oil-spill exposures were cross-sectional studies. Because 45 
cross-sectional studies compare participant groups at only a single 46 
point in time, it is difficult to establish a temporal relationship between 47 
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exposure and outcome. 1 
 2 

4.2.3  Concerns about Oil Spills, Endocrine Disruption and Immune System Changes 3 

In her work as a research coordinator for diabetes research, Ms. Edmonds attended workshops 4 
and educational sessions and read and reviewed medical literature regarding the incidence of 5 
diabetes in North America and worldwide.  There is strong evidence that the rate of diabetes has 6 
increased dramatically both in North America and other parts of the world over the last several 7 
decades.  In her work doing corporate health screening of the employees in many large offices in 8 
the province, Ms. Edmonds recorded the blood pressure, cholesterol, blood sugar and other 9 
indicators of cardiovascular disease for hundreds of people.  Of the 25 people checked each day, 10 
1-3 women on average reported thyroid dysfunction.  Ms. Edmonds is aware of medical reports 11 
that 1 in 7 women are developing autoimmune thyroid disease and that the incidence is growing. 12 
 13 
This work made Ms. Edmonds aware of the important role that the endocrine system plays in the 14 
health of our bodies, as well as the difficulty in identifying the causes of disruption to the 15 
endocrine system.  Insulin, which plays a key role in diabetes, and throxine produced by the 16 
thyroid gland, are important hormones in the endocrine system, and both diabetes and thyroid 17 
disease are manifestations of disruptions to that system.  Yet the causes of the increased rates of 18 
diabetes and thyroid dysfunction are not well understood. 19 
 20 

Ms. Edmonds accordingly decided to research what is presently known about the risk of impacts 21 
to the endocrine and immune systems of exposure to the chemicals associated with oil.  One 22 
study, Beatriz Pérez-Cadahía, Josefina Méndez, Eduardo Pásaro, Anunciación Lafuente, Teresa 23 
Cabaleiro and Blanca Laffon “Biomonitoring of Human Exposure to Prestige Oil: Effects of 24 
DNA and Endocrine Parameters” Environmental Health Insights 2008:2 83 – 92 (Appendix 15) 25 
documents the effects of the Prestige Oil Spill in 2002 in Spain.  This report evaluates people 26 
that were exposed to the oil spill to evaluate the level of DNA damage as well as the potential 27 
endocrine alterations caused by oil exposure. 28 

 29 
Excerpt from page 91: 30 
In brief, individuals exposed to Prestige oil 31 
presented significant increases in blood aluminum, 32 
nickel and lead regarding to controls. Higher levels 33 
of genetic damage and endocrine alterations 34 
(prolactin and cortisol) were also observed in the 35 
exposed population. DNA damage levels were influenced 36 
by age, sex, and the use of protective clothes, 37 
and prolactin concentrations by the last two factors. 38 
Surprisingly, the use of mask did not seem to protect 39 
individuals from genetic or endocrine alterations. 40 
 41 

 42 
After the Prestige Oil Spill in 2002 there were reports of endocrine and immunological 43 
alterations in exposed subjects for several months.  The following report evaluates people that 44 
were exposed to the spill seven years later to evaluate changes in the endocrine and immune 45 
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systems: B. Laffon, F. Aguilera, J. Ríos-Vázquez , J. García-Lestón, D. Fuchs,V. Valdiglesias, E. 1 
Pásaro, “Endocrine and immunological parameters in individuals involved in Prestige spill 2 
cleanup tasks seven years after the exposure” Environment International, 59 (2013) 103 - 111 3 
(Appendix 16) 4 

 5 
Excerpt from page107: 6 
In this new evaluation of endocrine and immunological biomarkers 7 
(18 endpoints analysed) carried out seven years after the exposure 8 
to Prestige oil, significant differences in exposed individuals vs. 9 
unexposed were only observed in cortisol (increase), kynurenine and 10 
%CD16+56+ lymphocytes (both decrease). The increase in cortisol in 11 
the exposed subjects, contrasting with the decrease initially detected, 12 
suggests an alteration in the endocrine system. 13 
 14 

 15 
Excerpt from page 109: 16 
In summary, our results showed that most endocrine and immunological 17 
parameters analysed in the exposed population were not 18 
different from the referent values. Nevertheless, alterations observed 19 
in cortisol, kynurenine and NK cells recommend the surveillance of 20 
these individuals for early detection of possible health problems 21 
related to the endocrine or immunological systems. 22 
 23 

These studies do not pinpoint specific adverse health effects caused by the oil spill.  However, 24 
they identify troubling changes to the endocrine and immune systems in subjects that were 25 
exposed to the oil spill that persevered for at least seven years.  Of particular concern is the study 26 
recommendation for surveillance of exposed individuals, as it reflects a concern that those 27 
individuals may manifest adverse impacts over time.  The concern for Ms. Edmonds and 28 
NSNOPE is that this study indicates a link between oil spills and changes to the fundamental 29 
DNA make up of human systems that could have long-lasting implications, and yet are not well 30 
studied or understood. 31 

4.2.4 Concerns About Oil Spills and Cancer 32 

Ms. Edmonds and NSNOPE are concerned about the long-term risk of cancer related to exposure 33 
to the emissions from the WMT facility, and acute exposure to emissions from dilbit released 34 
during a spill.  Local residents and recreational users face the risk of absorption of chemicals 35 
both through inhalation and the skin.  There are reports of increased rates of cancer in Alberta 36 
related to emissions from processing hydrocarbons.  The industrial plumes contain over 75 37 
volatile organic compounds and carcinogens such as benzene and 1,3 butadiene.  See I. Simpson, 38 
J. Marrero, S. Batterman, S. Meinardi, B. Barletta, D. Blake, “Air quality in the Industrial 39 
Heartland of Alberta, Canada and potential impacts on human health” Atmospheric 40 
Environment, Dec. 2013 81:702 (Appendix 17). 41 
                                                                                                                                                                        42 
Excerpt from the Abstract: 43 

The “Industrial Heartland” of Alberta is Canada's largest hydrocarbon processing center, 44 
with more than 40 major chemical, petrochemical, and oil and gas facilities. Emissions 45 
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from these industries affect local air quality and human health. This paper characterizes 1 
ambient levels of 77 volatile organic compounds (VOCs) in the region using high-2 
precision measurements collected in summer 2010. Remarkably strong enhancements of 3 
43 VOCs were detected, and concentrations in the industrial plumes were often similar to 4 
or even higher than levels measured in some of the world's largest cities and industrial 5 
regions. For example maximum levels of propene and i-pentane exceeded 100 ppbv, and 6 
1,3-butadiene, a known carcinogen, reached 27 ppbv. Major VOC sources included 7 
propene fractionation, diluent separation and bitumen processing. Emissions of the 8 
measured VOCs increased the hydroxyl radical reactivity (kOH), a measure of the potential 9 
to form downwind ozone, from 3.4 s−1 in background air to 62 s−1 in the most 10 
concentrated plumes. The plume value was comparable to polluted megacity values, and 11 
acetaldehyde, propene and 1,3-butadiene contributed over half of the plume kOH. Based 12 
on a 13-year record (1994–2006) at the county level, the incidence of male hematopoietic 13 
cancers (leukemia and non-Hodgkin lymphoma) was higher in communities closest to the 14 
Industrial Heartland compared to neighboring counties. While a causal association 15 
between these cancers and exposure to industrial emissions cannot be confirmed, this 16 
pattern and the elevated VOC levels warrant actions to reduce emissions of known 17 
carcinogens, including benzene and 1,3-butadiene. 18 

 19 

 Despite the evidence indicating links between exposure to chemicals contained in oil and dilbit 20 
and cancer, there is a significant absence of long term follow up cancer research on people that 21 
have been exposed to an oil spill. There has been no follow up research on people that were 22 
exposed to the Kinder Morgan oil spill in Burnaby and, to the best of Ms. Edmond’s knowledge, 23 
there is no such research planned by Kinder Morgan or any public authority. 24 
 25 
Ms. Edmonds reviewed the report “Poisons in the Pipeline: Tests Find Toxic Stew in Oil Spill” 26 
(Environmental Working Group: June 2013) Appendix 18.  This is a report about the chemicals 27 
in a sample of spilled tar sands crude oil after the Mayflower oil spill in Arkansas in 2013. Air 28 
sampling after Mayflower spill confirmed the presence of over 25 toxic chemicals, including 29 
benzene, toluene and others. After the Mayflower spill residents complained of nausea, 30 
headaches, respiratory problems after breathing fumes which persisted for weeks. Two months 31 
after the spill, tar sand oil was still present in the environment and still contained these toxic 32 
chemicals, many of which are known carcinogens. Excerpt from page 4 of the report: 33 
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      1 

 2 
 3 

4.2.5 Concerns About Oil Spills and Birth Defects in Children 4 

In about 1990, a study was published from UBC about Father’s occupations and birth defects in 5 
children.  The Vancouver Firefighters Union and Worksafe BC looked into health problems in 6 
the children of firefighters and determined that there is a connection between the chemical 7 
exposures that firefighters experience and a higher rate of genetic abnormalities in their children. 8 
In the report “Assessing the Effects of the Gulf of Mexico Oil Spill on Human Health A Summary 9 
of the June 2010 Workshop” the following report is included (Appendix 14):   10 
 11 

Excerpt page 55 12 

Human Reproduction and Child Development 13 
Brenda Eskenazi, University of California, Berkeley 14 
Chemical exposures before conception, during gestation, and after 15 
birth can affect a child’s health. Direct chemical exposures can occur to a 16 
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fetus or a child across the placenta or by ingestion, inhalation, or dermal 1 
absorption. Overall, very little information is available for most of the 2 
chemical compounds in oil and for the chemical dispersants being used 3 
in the cleanup, said Brenda Eskenazi. This is especially true of chemical 4 
mixtures. Children and fetuses are more vulnerable to adverse effects from 5 
chemical exposures because developing organs are more sensitive and 6 
less efficient at detoxifying and metabolizing chemicals, said Eskenazi. 7 

 8 

Excerpt page 56 9 

Chemical exposures in general can have epigenetic 10 
transgenerational effects on future children…… Paternal 11 
exposures to certain chemicals can also affect offspring, which is 12 
important because many of the Gulf oil disaster clean-up workers are 13 
fathers or future fathers, said Eskenazi. A growing body of evidence finds 14 
that paternal exposure to specific toxins can increase the risk of 15 
spontaneous abortion, birth defects, and aneuploidy syndromes (such as 16 
Down syndrome) in children. 17 

4.2.6 Concerns About Mental Health Impacts of a Spill 18 

A worst-case spill would significantly affect the health, environment, economy and way of life of 19 
the people of the North Shore. The mental health implications of spills that have happened in 20 
Michigan, Arkansas, Gulf Coast states, and other countries around the world show that the 21 
resulting depression, anxiety and in some cases Post Traumatic Stress Disorder are a serious 22 
concern.  There are many news articles of suicide in people that have lost their homes, their 23 
normal way of life, their employment and their health. A quick Google search gives 8,000 results 24 
for suicide after an oil spill but the research focuses mainly on anxiety and depression.   25 
  26 

NSNOPE is concerned about an oil spill affecting our way of life in many ways. Research shows 27 
that a three-tier approach to reviewing the mental health impact of an oil spill environmental, 28 
community and intrapersonal reveals many types of mental health impacts. The impact of a spill 29 
can result in long term mental health problems that can include substance abuse, depression, 30 
anxiety, PTSD, stress, Generalized Anxiety Disorder, child development and behaviour 31 
problems, decline in social relations and changes in the social norms of the community.  32 
 33 

Lawrence A. Palinkas Ph.D., (2012) “A Conceptual Framework for Understanding the 34 
Mental Health Impacts of Oil Spills: Lessons from the Exxon Valdez Oil Spill”, Psychiatry: 35 
Interpersonal and Biological Processes, 75:3, 203-222L (Appendix 19), excerpt page 208: 36 
 37 
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 1 
NSNOPE is concerned about the consequences of an oil spill to the long-term mental health of 2 
the people of the North Shore.  The physical health effects of oil exposure, loss of jobs, costs of 3 
clean up, impact on property values and loss of the beaches parks and recreation in the area could 4 
certainly contribute to negative mental health consequences to our residents. 5 
 6 

Mental health impacts can be as serious and long-lasting as physical health impacts; and mental 7 
health assessments and follow ups should be completed in all communities where there has been 8 
an oil spill.  D. Buttke, S. Vagi, T. Bayleyegn. K. Sircar, T. Strine, M. Morrison, M. Allen, A. 9 
Wolkin “Mental Health Needs Assessment After the Gulf Coast Oil Spill—Alabama and 10 
Mississippi, 2010” Prehospital and Disaster Medicine/Vol. 27: Issue 05/Oct. 2012 pp. 401 – 408 11 
(Appendix 20) 12 

Excerpt Page 408: 13 
Conclusions 14 
Decreased income, increased financial concern, increased reports of 15 
negative quality of life indicators, depressive symptoms, and symptoms of 16 
anxiety—all suggest that resources should focus on mental health 17 
intervention and follow-up of residents of communities affected by the oil 18 
spill. Although the decreased income and increased financial concern 19 
cannot be causally linked to the negative mental health outcomes reported 20 
in this study, the close association between negative economic factors and 21 
negative mental health outcomes seen in other technological events 22 
suggest that the Deepwater Horizon oil spill will have negative economic 23 
and mental health impacts. Future disaster preparedness should 24 
incorporate mental health into response and resource 25 
planning to mitigate long-term impacts of disasters from natural and 26 
technological events. 27 

4.2.7  Concerns about Health of First Responders and Clean Up Workers 28 

Ms. Edmonds on behalf of NSNOPE has concerns about the health impact to the first responders 29 
including emergency personnel, firefighters, police, and paramedics in the event of an oil spill.  30 
The first responders are most directly affected by the chemicals that vaporize from an oil spill as 31 
they would be dispatched first to the site while vaporization is occurring.  Police and 32 
Paramedics do not have Personal Protective Equipment that is appropriate for dealing with a 33 
hazardous material. Firefighters have turnout gear and SCBA on their first in apparatus but the 34 
appropriate personal protective equipment for this type of incident is stored at locations that may 35 
take some time to access. The hazmat teams that have specialized training are only in some 36 
cities. The District of North Vancouver does not have the equipment or a hazmat team trained to 37 
a level that can effectively deal with this type of incident, particularly as part of initial response. 38 
  39 

The first responders that arrive at the scene of a spill may not be using any Personal Protective 40 
Equipment or Self Contained Breathing Apparatus (SCBA). Pictures in the newspaper, online 41 
and on T.V. show that in the 2007 spill in Burnaby firefighters were not using any respiratory 42 
protection or protective clothing. When the fire department responded to a 911 call about the 43 
spill in Deep Cove in January 2014, residents reported they arrived without adequate PPE 44 
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including a lack of respiratory protection. At the spill in Vancouver in April 2015, pictures in the 1 
newspaper, on T.V. and online show clean up workers on the beach handling the oil without 2 
respiratory protection.  These sources indicate that it is incorrect to assume that first responders 3 
or clean up workers will always have and use the equipment required to protect against fumes 4 
from an oil spill. 5 
  6 

Chemical exposures are an enormous risk for firefighters and contribute to illness, chronic 7 
disease and death.  Worksafe BC has recognized several cancers as directly related to exposures 8 
on the job for firefighters. NSNOPE is very concerned about the exposures to firefighters from a 9 
fire at the tank farm or at the terminal.  Diluent is highly flammable and the toxic fumes from the 10 
fire will directly affect the firefighters and the people in North Vancouver. In the event of an oil 11 
spill from a tanker at WMT, when 911 is called, if dispatched, the closest firefighters will 12 
respond to the shoreline at Cates Park. There are no Air Quality monitors in the area (the closest 13 
one is at the 2nd Narrows Bridge) that firefighters can use tell them if it is safe. The District of 14 
North Vancouver does not have a hazmat team (the hazmat team for North Vancouver is from 15 
the City of North Vancouver), and the first responders, firefighters, paramedics and police may 16 
arrive without adequate personal protective equipment. 17 
 18 
There are numerous pictures online of the recent oil spill in Vancouver showing emergency 19 
response and clean up workers on land and in the boats handling oil without respiratory 20 
protection or protective clothing.  21 
 22 
These people would be exposed to the chemicals from the oil and would be at risk of symptoms 23 
of acute exposure, as would people on the shoreline who would not know how to handle or avoid 24 
oil.  The recent experience with the oil spill in the PMV harbor, including the delayed response 25 
time for deployment of containment booms despite the excellent weather conditions and early 26 
identification of the spill, indicates that the assumption that a spill in the PMV harbor will be 27 
quickly and safely contained and cleaned up is incorrect and not supported by the actual 28 
experience with oil spill response in the PMV area. 29 
 30 
This problem is a very serious concern for Ms. Edmonds because her husband is a retired 31 
firefighter who was exposed to a combination of chemicals in a fire and became seriously ill for 32 
many years following the incident. These fire fighters were wearing full turn out gear and 33 
SCBAs and were still affected by the toxic chemicals.  We know that chemicals are absorbed by 34 
inhalation and through the skin after contact, but there is some question about absorption through 35 
the skin from the thin film that forms on the skin from the vaporized chemicals. 36 
 37 
The studies reviewed by Ms. Edmonds indicate a high risk of clean up workers suffering 38 
numerous health problems after cleaning up the beaches, cleaning birds or working on setting up 39 
the booms.  One important study is Mark A. D’ Andrea, G. Kesava Reddy, “Health 40 
Consequences among Subjects Involved in Gulf Oil Spill Clean-Up Activities” AmJur 126:11 41 
Nov. 2013 (Appendix 21).  This study specifically concludes that exposure of clean up workers 42 
in the Gulf Oil Spill resulted in significantly altered blood profiles, liver enzymes, and somatic 43 
symptoms. 44 
Excerpt page 973 45 

The results of this study indicate that human exposure 46 
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to the oil spill has a potential to induce both hematological 1 
and hepatic toxicity. The hematological alterations 2 
include depletion of platelets, decreased BUN, and 3 
increased creatinine in subjects exposed to a crude oil spill. 4 
In addition, headache, shortness of breath, skin rash, cough, 5 
fatigue, painful joints, and chest pain occurred more 6 
frequently in oil spill clean-up workers. However, additional 7 
long-term follow-up studies are required to understand the 8 
clinical significance of the oil spill exposure.  9 

 10 

A second important study is Mark A. D’Andrea, and G. Kesava Reddy, “Crude Oil Spill 11 
Exposure and Human Health Risks” JOEM 56:10 Oct. 2014 (Appendix 22).  This study 12 
reviewed more than 250 articles concerning the effects of oil spill exposure on human health. It 13 
concluded that oil spills effect human health through exposure to paraphenols and aromatic 14 
hydrocarbons such as volatile benzene. The article says that exposure “can cause dermal, 15 
hematologic, hepatic, respiratory, renal, endocrine, neurologic, or other systemic effects.” It 16 
concludes that clean up workers in the Gulf of Mexico spill experienced significantly altered 17 
blood profiles, liver enzymes and somatic symptoms. It states that long-term health impacts in 18 
populations has not been adequately studied. It also highlights the importance of providing clean 19 
up workers protective gear.  20 
 21 

Excerpt page 1039 22 
Recent studies by D’Andrea and Reddy7,8 demonstrated that cleanup 23 
workers exposed to the BP oil spill and dispersant experienced 24 
significantly altered blood profiles, liver enzymes, and somatic symptoms. 25 
These findings indicate that exposure to oil spills may lead to 26 
detrimental health effects. Additional studies are being conducted to 27 
explore how exposure to the oil spill may affect the pulmonary and 28 
cardiac functions of those subjects who participated in the cleanup 29 
operation. 30 
 31 
Exerpt page 1040 32 
Because accidental oil spills will occur again, it is crucial that those 33 
responsible for organizing cleanup operations take appropriate measures 34 
such as providing adequate protective gear for cleanup workers and assess 35 
their health status before, during, and after their cleanup activities and 36 
monitor them for adverse effects. 37 

4.3 The Projects Impact on the Quality of Life of Residents of the North Shore 38 

NSNOPE is concerned that the major oil port expansion proposed by Trans Mountain is 39 
incompatible with current and future residential and recreational uses of the North Shore 40 
opposite the WMT.  The WMT is located 800 metres directly across from the swimming beach 41 
at Cates Park, a municipally owned waterfront park that is heavily used by visitors throughout 42 
the year and about 1.1 km from the residential neighbourhoods of Dollarton and Roche Point. 43 
The anchorages for tankers waiting to dock at WMT are located about 1 km from the residential 44 
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homes in Dollarton. The current activities at WMT and the anchorages already in use already 1 
negatively affect residents of those neighbourhoods and users of Cates Park and the proposed 2 
expansion will only increase these impacts.  The details of these issues are addressed in other 3 
evidence filed by NSNOPE. 4 

4.4 Impact on the Economy of the North Shore 5 

NSNOPE is concerned about the economic impact of the Project on the municipalities of the 6 
North Shore.  NSNOPE has concerns that the risks of the project are much greater than any 7 
proposed benefit that the project may bring and that the cost of an oil spill from a tanker could be 8 
greater than the tanker liability fund could cover. 9 
 10 

There have been no economic impact studies done to show the potential economic benefits of the 11 
project specifically to the North Shore and the project application does not have information 12 
about North Vancouver or West Vancouver specifically.  There will be no municipal taxes paid 13 
to the municipalities of the North Shore by Kinder Morgan because the pipeline does not go 14 
through those municipalities.  However, the District of North Vancouver will be exposed to most 15 
of the risk from an accident at WMT, a fire at the tank farm or a tanker spill in Burrard Inlet.  16 
The City of North Vancouver and the District of West Vancouver will not receive property tax 17 
revenue and yet will be exposed to the risk and the cost of cleanup from a tanker spill on their 18 
beaches. 19 
 20 
Accurate Federal and Provincial tax revenues from this project have not been made clear to 21 
NSNOPE and NSNOPE is concerned that future tax revenues and other fiscal benefits may be 22 
overstated.  An independent report by the Goodman group, in collaboration with The Centre for 23 
Public Policy Research, Simon Fraser University, “Economic Costs and Benefits of the Trans 24 
MountainExpansion Project (TMX) for BC and Metro Vancouver” (Appendix 23) conclude: 25 

 26 
Summary, p. 1: 27 
Benefits: The employment, property tax and fiscal benefits of TMX are very 28 
small in the context of the overall provincial economy and significantly overstated 29 
by KM/TMP (Kinder Morgan/Trans Mountain Pipeline). 30 

 31 
                      Excerpt from page 44 32 

To summarize the results of the KM/TMP analysis, TMX has large benefits for 33 
crude producers in terms of increased revenues, but BC gets less than 2% of these 34 
benefits. The large majority (68%) of these benefits are retained by the tar sands 35 
producers as net revenues after taxes and royalties, with most of the remainder 36 
(20%) going to Alberta. 37 

 38 
It is accordingly Ms. Edmond’s concern, on behalf of NSNOPE, that the risks and potential 39 
economic impacts to the North Shore are significant, while the benefits of the Project to the 40 
North Shore are minimal to non-existent and, with respect to the broader region, overstated. 41 
 42 
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4.5 Impact on Property Values on the North Shore 1 

NSNOPE is also concerned that the Project could have both a long-term and, in the event of a 2 
spill in Burrard Inlet, acute effect on property values of North Shore residences opposite the 3 
WMT.  The neighbourhoods opposite the WMT are quiet residential areas with no industrial 4 
activity and limited commercial areas generally restricted to services (food, groceries, gas etc.) 5 
used by local residents.  Peace and quiet and proximity to the waterfront and, in some cases, 6 
waterfront views are what attract residents to this area.  The Project will negatively affect these 7 
amenities by increasing light pollution, noise and creating the perception of exposure to risk 8 
from Project emissions and oil spills.  This could depress property values.  A 2013 study by the 9 
Centre for Responsible Economic Development “How do Pipeline Spills Affect Property Values” 10 
also highlights the real risk that an oil spill could cause an acute reduction in property values 11 
(Appendix 24).  The report reviewed evidence of impacts to property values for eight oil spill or 12 
contamination events in North America and found that property values dropped by between 11 – 13 
40% for properties that were directly contaminated, and between 4.6 – 15% for properties that 14 
were adjacent to the spill area due to the “reputational effect” of an oil spill. 15 

4.6  Inadequate Evacuation Routes 16 

The residents of North Vancouver who live east of the Iron Workers Memorial Second Narrows 17 
Bridge live in a very restricted area.  There is a mountain range behind, an ocean in front of them 18 
and access only from two roads—Mt. Seymour Parkway and Dollarton Highway.  These two 19 
roads form a loop and converge near the bridge and Mt. Seymour Parkway is designated as an 20 
emergency response route for designated emergency vehicles and cannot be used  21 
as an evacuation route. There is a small group of residents who live on Indian Arm, due north of 22 
WMT and the access is only by boat.  These features are illustrated by the Google Earth image at 23 
Appendix 25. 24 
 25 
In the event of a critical worst case spill at WMT or near the Second Narrows Bridge, the people 26 
that live in the Deep Cove and Dollarton areas have no safe evacuation route. The mountains are 27 
to the north, the ocean is east and the two roads out converge at the point where there may be the 28 
highest level of toxic chemicals vaporizing from spill. 29 

5. Conclusion 30 

Ms. Edmond’s concern on behalf of NSNOPE, based on this information, is that the Project is an 31 
inappropriate major industrial activity for the proposed Project area.  Major oil storage and 32 
shipping facilities, with all the impacts and risks they pose, should not be located right next to 33 
residential and valued recreational areas. 34 

35 
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