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Action by Canadian National Railway against the Province of British Columbia for damages arising 
from a landslide. The landslide swept away a portion of an embankment supporting railway track 
owned by the Railway. Shortly afterward, a Railway freight train plunged into a canyon, resulting in 
two deaths and extensive damage. The Railway was unaware of the landslide until after the derail-
ment occurred. It claimed that the Province was negligent in abutting its highway fill against the 
railway fill when it realigned the highway, and failed to control surface water above the highway. 
The Railway had made complaints to the Province in the past about water emanating from above 
the highway. The Province had a drainage system in place. A few weeks before the derailment, a 
maintenance contractor observed a small trickle of water coming down the slow above the highway 
where the landslide eventually occurred. The Railway's pre-derailment inspections did not detect 
any ponding of water in the area. After the derailment, water was observed flowing above the high-
way and spreading out over a flat area. The parties agreed that the landslide was caused by the water 
table rising within the railway fill, but disagreed about whether the source of the water was surface 
water from an ephemeral stream or ground water percolating up from the bedrock.  

HELD: Action dismissed. The opinions of both parties' experts were considered unreliable as they 
contained a number of fundamental assumptions that were unproven and highly debatable. On a 
balance of probabilities, it was not established that the landslide was caused by deep ground water 
percolating up from the bedrock or by surface water infiltrating the ground above the highway. As 
the scales were evenly balanced, the Railway had failed to prove causation.  
 
Counsel: 
E.B. Lyall, M. Dery, and K. Siddall, for the plaintiff. 
H. Mikelson, A. Gay and D. Eastwood, for the defendants, HMTQ in Right of B.C. 
P. Partridge and S. Postman, for HMTQ in Right of Canada. 
W. Everett, Q.C. and S. Gregory, for the third parties, CP Rail, Boux and Young. 
 
 

 
 

1     HENDERSON J.:-- On March 26, 1997, a landslide near Ashcroft, British Columbia, swept 
away a portion of the embankment supporting railway track owned by the plaintiff, Canadian Na-
tional Railway Company ("CN"). Shortly after, a CN freight train plunged into the Fraser Canyon, 
resulting in two deaths and extensive damage, loss and expense to CN. 

2     CN says the landslide was caused by negligent construction and management of surface water 
by the defendant, Her Majesty the Queen in Right of the Province of British Columbia. The action 
is also framed in nuisance and invokes principles of liability established under water law. 
3     Much of the trial was taken up with evidence and argument on this issue of causation. CN 
acknowledges that it cannot succeed on any pleaded theory of liability unless it establishes its theo-
ry of causation. 

4     A claim is also advanced against Her Majesty the Queen in Right of Canada, in relation to its 
role in the original design of the Trans Canada Highway, and against HMC Services Inc., the high-
way maintenance contractor. The action against HMC has now been discontinued. Canada took a 
relatively inactive role in the trial, leaving the bulk of the defence to the Province. 
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5     The Province has taken third party proceedings against Canadian Pacific Railway Company 
("CP Rail"), Kevin Boux, and Harold Young, alleging they breached a duty to warn CN of the ex-
istence of the landslide. The Province and Canada have also commenced third party proceedings 
against each other. 

6     By consent of the parties, I have proceeded with a trial on the question of liability only. 
Geological Development 

7     The landslide occurred at 4:37 a.m. at Mile 106.14 of the Ashcroft Subdivision of the CN Rail-
way. This is a location in the Fraser Canyon approximately eight miles south of Lytton, British Co-
lumbia. At 6:06 a.m. an eastbound CN freight train derailed as it entered the landslide area, plung-
ing down the steep embankment into the Fraser Canyon. 

8     There are four gullies in the vicinity of the derailment, numbered 1 through 4. Their geological 
makeup is roughly similar. The derailment occurred at the fourth of these gullies, referred to as 
"gully 4". This location contains a rail siding known as the "Conrad Siding". 
9     The geological development of the Fraser Canyon is of considerable importance to the expert 
evidence in the case. The canyon landscape evolved over approximately the last five million years. 
The valley was initially opened when the Fraser River became established in the Fraser River fault 
zone. The river easily eroded and down-cut into this faulted ground as the region experienced uplift. 
Selective erosion controlled by the individual faults during down-cutting has accounted for the lo-
cally narrow, straight reaches of the river and adjacent steep valley slopes. Recurring glaciations 
over approximately the last one million years have combined with river erosion to create the Fraser 
River valley as it appears today. 
10     The last major cycle of glaciation culminated approximately 12,000 years ago. As glaciers oc-
cupying the valley melted, a sequence of silty, sandy gravel till overlain by interlayered glaciofluvi-
al (i.e., glacier stream) gravels and sand, and locally capped glaciolacustrine (i.e., glacier lake) 
sands and silts were deposited. 
11     The last 10,000 years of landscape evolution have seen glacial sediments being moved down-
slope as part of a mass wasting process and eroded by fluvial (i.e., stream) action. 
12     Trails from Yale to Lytton were opened by First Nations people prior to European settlement. 
These trails became known as the "lower" and "upper" canyon trails and were located on the east 
side of the canyon. 

13     The canyon trails were first upgraded in 1860-61 to accommodate mule trains for prospectors 
travelling between Yale and Boston Bar on their way to the Cariboo gold fields. This road became 
known as the Cariboo Wagon Road. 
14     In 1884, CP Rail constructed its grade on the other side of the Fraser Canyon (the west side of 
the Canyon). In 1911-14, CN (which was known at the time as the Canadian Northern Railway) 
constructed its grade below the Cariboo Wagon Road on the east side of the canyon. 

15     In 1924-25, the Cariboo Wagon Road was renamed the Fraser Canyon Highway. This high-
way was paved in the 1930s and 1940s. 

16     By 1948, two transportation embankment structures existed on the east side of the Fraser Val-
ley. At the location of the four gullies, the Fraser Canyon Highway was at an elevation of 223 me-
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tres and the CN Railway was at an elevation of 185 metres. These two embankments were separated 
by almost 100 metres of forest-covered slope. 

17     On April 25, 1950, the Fraser Canyon Highway was renamed the Trans Canada Highway. In 
1950, the first of two realignments of the Trans Canada Highway occurred at the location of the 
four gullies. This involved placement of a new highway embankment on the down-slope side of the 
highway, bringing the down-slope toe of the new highway embankment to within 12 metres of the 
up-slope toe of the pre-existing CN embankment. 
18     In 1959, the construction of the second realignment of the Trans Canada Highway began. This 
realignment was completed in or about 1961. Once again, at the location of the four gullies, the new 
highway embankment was placed down-slope of the pre-existing highway embankment. 

19     This time, the lower portion of the new highway embankment was placed against the up-slope 
side of the pre-existing CN embankment. This created a contiguous section of fill from the up-slope 
side of the Trans Canada Highway embankment to the down-slope side of the CN embankment. 
The 1959 realignment also moved the highway away from the mouth of an ephemeral (i.e., season-
al) stream above the highway. 
20     In 1978, CN added the Conrad Siding at the location of the four gullies. This required adding 
siding fill on the down-slope side of the pre-existing CN embankment. 
Drainage 

21     When the railway was built in 1911-14, a cedar box culvert three feet by three feet in dimen-
sion and 72 feet in length was installed underneath the railway on the north end of gully 4. The evi-
dence does not reveal what drainage works may have been in place at gully 4 at the level of the 
highway until 1950. Prior to that, surface water may have been allowed to wash over the road, as 
there was some evidence that this was a common practice. 
22     When the Trans Canada Highway was realigned in 1950, its centre line was moved 40 metres 
west and closer to the railway. To manage surface water, a 4' x 6' catch basin was installed on the 
inside shoulder of the highway. This was attached to a corrugated iron pipe 18 inches in diameter 
and 84 feet long, which connected to a 218 foot long flume of similar diameter. The flume was not 
connected to any railway drainage facility. 

23     It is likely that, in the early 1950s, an 18" x 98" corrugated iron pipe was placed underneath 
the railway to replace the cedar box culvert. It is also likely that (during this period) a wedge of soil 
was placed uphill of the track. Water leaving the highway flume appears to have run over the wedge 
for about 40 feet on a downward grade, in a hand-dug ditch, to the mouth of the new culvert. 

24     Thus, the water would have come out of the stream above the highway, travelled in a north 
easterly direction in the highway ditch into the catch basin beside the highway, through the culvert 
under the highway, into the flume, along the hand dug ditch, into the railway culvert, and down the 
embankment to the Fraser River. 

Prior Difficulties 
25     On June 16, 1950, CN experienced a landslide at gully 2. This triggered an exchange of corre-
spondence between CN and the Province shortly after the event. 
26     CN complained that it believed the landslide had been caused by surface water emanating 
from rock about a mile east of the highway. The water flowed above ground for approximately one-
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half mile and then went underground, saturating the entire slope. CN requested that the Province 
manage the water by carrying it in a flume through the highway, after which the railway would car-
ry it through its own embankment into the river. The letter represents an early acknowledgement of 
the need to manage surface water properly in this area. 

27     CN rebuilt the gully 2 embankment with a four foot square wooden culvert and a retaining 
wall at the toe of the fill. 

28     In September and October, 1956, there was an exchange of correspondence between CN and 
the Province regarding a near washout at gully 4. A flume above the track at gully 4 gave way and 
caused a slide which blocked CN's culvert, allowing water to seep into the fill. 
29     The Province repaired the flume, but CN expressed its concern that a closed flume should 
have been installed rather than an open one. The Province blamed the problem with the flume on 
vandals and declined to install a closed flume. CN responded that the problem was the inability of 
the flume to handle the volume of water, not vandalism, and warned of "repercussions" if the em-
bankment should be washed out in the future. The Province acknowledged that it was "possible" 
that the volume of water had weakened the flume and said instructions had been issued to have the 
flume inspected frequently. 

The 1959 Realignment 
30     In the late 1950s, a second realignment of the Trans Canada Highway took place. Chuck 
Brawner, the senior geotechnical engineer for the Ministry of Highways from 1957 to 1963, gave 
evidence. Geotechnical engineering was a newly recognized engineering speciality, and the Minis-
try was well ahead of CN in hiring geotechnical engineers. CN's first geotechnical engineer was 
hired in 1959 but was based in Montreal and had no involvement in the highway realignment. Mr. 
Brawner dealt with Doug Worby, who was not a geotechnical engineer, at CN. 
31     The 1959 realignment of the highway included a plan to encroach on the railway's "right-of-
way" (actually, it was land owned in fee simple by CN) at each of the four gullies. After the Prov-
ince advised CN that there had been a slide at gully 2 in 1950, Mr. Brawner attended there personal-
ly. He recommended drilling tests. He also recommended a drainage plan for gully 2 to "handle the 
surface water". 

32     Mr. Brawner noticed from a plan that there was a spring at gully 1 which would be buried by 
the proposed fill. He wrote to a fellow geotechnical engineer with the Province: "perhaps it would 
be worth investigating." Mr. Brawner testified that he relied on the observations of survey crews in 
the Location Branch to advise of the existence of springs. There is no evidence of springs or seep-
age zones observed at gully 4 before the derailment. 
33     It was proposed that the new highway fill in 1959 would abut the railway embankment, creat-
ing a condition referred to throughout the trial as "fill-on-fill". Mr. Brawner agreed that he under-
stood in 1959 that there was a risk of the water table rising into the merged embankments. In a soils 
report, he identified the danger posed by this condition at gully 2 and warned that "it is essential to 
ensure that adequate drainage is provided under the new fill". 

34     Mr. Brawner recommended a drainage system for gully 2 designed to prevent ponding of sur-
face water and erosion or saturation of the railway fill slope. The design provided a route for surface 
water to travel from behind the 1950 highway alignment to the 1959-61 highway alignment. He was 
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unsure as to whether there was a stream at gully 2 but agreed that his proposed drainage design 
would have allowed surface water to flow away safely. 

35     Despite certain similarities between all four gullies, Mr. Brawner did not examine gully 3 and 
gully 4 or consider the need for a similar drainage plan in these locations. CN says that was an act 
of negligence. The Province replies that the standard of practice of the day was to be "site specific". 
Problems known to exist at certain sites were addressed on an individual basis, but no generalized 
search was made for similar sites to determine if they posed a similar risk. 
36     In 1959, the Province asked for and obtained CN's consent to the encroachment on CN's land. 
Mr. Worby (who, again, was not a geotechnical engineer) consented, without making any reference 
to the inherent risks posed by a fill-on-fill configuration or the possibility of a need for more sophis-
ticated drainage in gully 4. 
37     After the 1959-61 highway realignment, surface water from the ephemeral stream at gully 4 
flowed into the 1950 highway ditch and travelled north or south to the 1959-61 highway. At that 
point, the water would flow either into the drainage system at gully 3 or into the culvert at gully 4. 

38     The highway culvert at gully 4 was at the bottom of a 23 foot depression between the old and 
the new highway sections. A sub-drain ran parallel to the highway on the up-slope side to collect 
water that was coming from the south on the west side of the highway. The highway culvert went 
under the highway to a closed flume that connected with the railway drainage system. The water 
then flowed down to the Fraser River. 
39     The part of this drainage plan that carried water from the 1950 highway ditch to the 1959-61 
highway ditch may have provided effective surface run-off control by not allowing water to pond 
behind or on top of the 1950 highway. The evidence is unclear. 

40     Effective drainage plans were put in place at gully 1 and gully 3. 
Installation and Removal of the Flume 

41     On January 14 and 15, 1961, there was a major rain storm in the Fraser Canyon area. An extra 
work order dated February 21, 1961, states that the ephemeral stream at gully 4 cut through the old 
road. As a result, a temporary culvert was installed to carry the water. 
42     Two months later, the temporary culvert was removed and a 24 inch flume of 280 feet in 
length was installed. It served to transport water from the mouth of the ephemeral stream safely 
across the unused portion of the 1950 highway to the culvert underneath the 1959-61 highway. 

43     Homer Good, the man who installed the flume for the Province, was adamant that its purpose 
was to prevent scour. He also said, however, that there was a "concern" that the water from the 
stream should be collected and controlled. 
44     There was correspondence between CN and the Province around this time; not all of it exists, 
but some was entered in evidence. I am satisfied that CN had complained to the Province about 
problems it was experiencing caused by water emanating from above the highway. The installation 
of the flume was at least partly motivated by CN's concerns. 
45     At some time between 1961 and 1972, the flume disappeared. There is no evidence as to what 
happened to it or why it might have been removed. 
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46     CN says that the absence of the flume created a potentially unsafe condition because the water 
from the ephemeral stream could no longer get to the highway culvert. CN postulates that, at times 
of heavy rain and spring run-off, water from the stream began fanning out and ponding on the flat 
surfaces of the abandoned 1948 and 1950 highways. It then infiltrated the ground. 

47     At some point between 1961 and 1972, the Province filled in the 23 foot depression behind the 
highway. There was no evidence as to when this was done or why. By 1997, the abandoned high-
way sections formed an extensive flat plateau that would have allowed water from the ephemeral 
stream to pond and infiltrate the ground. 

The Siding 
48     In the spring of 1976, Mr. Bill Jubien, a CN geotechnical engineer, selected gully 4 as a suita-
ble site for the Conrad Siding. He described the site as providing "beautiful clean sand and gravel". 
It was his opinion that the permeability of the new fill would match or be higher than the permeabil-
ity of the existing fill. 
49     Mr. Jubien looked for signs of seepage around the site and found none. He did say, however, 
that, had he known about the 1950 landslide at gully 2, he would have had "a closer look" for seep-
age in and around gully 4. 

50     The Siding was built in 1978. Art Thompson, the field construction supervisor for the project, 
testified that he saw no seepage in the area. The fill was good granular material with very little silt. 

51     The culvert at gully 4 was extended through the siding to the edge of the new grade and then 
coupled onto the existing corrugated iron pipe. 

Highway Maintenance 
52     The Province privatized highway maintenance in 1988. In the area of the derailment, the 
maintenance contractor was (at the time of the accident) HMC Services Inc. There is no evidence 
that HMC (or its predecessor) was advised to give any particular attention to gully 4. Neither HMC 
nor its predecessor was told that there was a flume at gully 4 to be maintained. 
53     In the four to six weeks before the derailment, Robert Kelley, the highway superintendent for 
HMC (the maintenance contractor at the time), observed "a small trickle" of water coming down the 
slope above the highway at gully 4. He did not see the stream flowing out onto the flat plateau of 
the abandoned 1948 and 1950 highway alignments. 
Track Inspection 

54     CN's policy on track inspection is carried out by track and assistant track supervisors. Twice 
per week they conduct a hi-rail inspection to look for such things as blocked ditches and culverts or 
beaver activity. Once a month there is an inspection by someone riding on a train to look for above-
normal water conditions. There are also annual inspections of all culverts and ditches. 

55     Ponding of water on the up-slope side of the track is one of the conditions which the inspec-
tors watch for. None of these inspections would have (or did) detect the ponding of water in the area 
of the 1950 highway prior to the accident. 
56     CN also conducts inspections from helicopters but that process, too, failed to detect any pond-
ing of water in the area of gully 4 before the derailment. 
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57     CN sends employees out on "rock patrols" at night. Although they are expected to patrol the 
track every night, there are some nights when the volume of traffic prevents this. The night before 
the derailment was one of them. Had the usual, scheduled rock patrols been conducted on the night 
in question, I am nevertheless satisfied that the patrol would not have arrived at gully 4 between the 
time of the landslide (4:37 a.m.) and the time of the derailment (6:06 a.m.). 
58     I heard some evidence about mechanical warning devices designed to warn of an embankment 
failure. Prior to the landslide, there was no device utilized by CN which would have served to warn 
of this particular type of failure - a sudden washout. Since the landslide, CN has devised a new 
warning system, a "slump detector", and installed that technology at gully 4. 
The Derailment and its Aftermath 

59     When the landslide occurred at 4:37 a.m., CN and its rail traffic controllers remained unaware 
of the problem. (The precise time is known because the brake pipe on a parked sulphur train at the 
Conrad Siding failed at that moment). Unfortunately, neither the railway track nor the fibre optic 
cable running along it broke after the embankment collapsed; had they done so, the disaster would 
have been averted. 
60     After the derailment at 6:06 a.m., emergency personnel and representatives of CN and the 
Province attended at the site quickly. Mr. Kelley and others observed water flowing from the 
ephemeral stream above the highway and spreading out over a flat area. Some of it was making its 
way down into the culvert under the highway but most, according to Mr. Kelley, was evaporating or 
infiltrating into the ground. 

61     There was debate about the significance of this. Brian Niehaus, area manager for the Ministry 
of Transportation and Highways, said he did not think the volume of water was "significant". He 
did, however, photograph the water and advise others of its existence. 
62     Dr. Savigny, who arrived at the site around 2:00 p.m. on March 26th, measured the flow of 
water. He also made a number of observations, took photographs, and discussed the situation with 
other experts. 

63     At a meeting of stakeholders on March 29, 1997, a preliminary hypothesis was agreed upon. 
The parties felt that the ephemeral stream had saturated the soil at the derailment site because, when 
they restricted the flow from the stream, the flow from the derailment site was "reduced proportion-
ately" (the quote is from the minutes of the meeting). The experts at the meeting also appear to have 
agreed that the hypothesis could not be confirmed without the drilling of test holes. 
64     Remedial work was done by the Province at gully 4. A flume that reached up into the mouth 
of the ephemeral stream was installed. This flume now led into a drop box with a screen over its 
mouth to exclude debris. The drop box led to an underground culvert that led to two manholes, on 
the way to the junction box at the side of the highway. A wall of sandbags was also placed at the 
bottom of the flume. 

CAUSATION 
65     The first issue to be addressed, and the one that occupied a large majority of the time at trial, 
is the issue of causation. 
66     In both its opening and closing submissions, CN set out its causation theory in this way: 
 



Page 9 
 

 CN says that the landslide was caused by: 
 

(a)  the Province abutting its highway fill against the railway fill when it 
realigned the Trans Canada Highway in 1959-1961 without regard to 
the dangerous potential for the water table rising in these merged 
fills; and 

(b)  the Province's failure to control surface water above the highway, 
which surface water caused the water table to rise, and the embank-
ment to fail. 

67     CN says that the landslide was caused by the Province placing its highway fill against the 
railway fill ("fill-on-fill") when it realigned the Trans Canada Highway in 1959-61, and by the 
Province's failure to control surface water above the highway. These two acts of negligence by the 
Province caused the water table to rise within the railway fill and resulted in the landslide. 
68     It is agreed that the embankment failure was caused by an elevated water table in the fills. The 
issue is whether the source of that water was surface water from the ephemeral stream or ground 
water percolating up from the bedrock. 

69     To succeed on any theory of liability, CN must prove on the balance of probabilities that sur-
face water from the ephemeral stream caused or contributed to the elevated water table and subse-
quent embankment failure. CN also has the burden of showing that the fill-on-fill configuration 
caused or contributed to the landslide. 

The Experts 
70     These questions were addressed at great length by the respective expert witnesses. 

71     Opinions on causation were expressed by geotechnical engineering experts who, in turn, relied 
upon expert reports by hydrogeologists. CN presented Dr. Wayne Savigny, a geotechnical engineer, 
who relied upon hydrogeology work done by Dr. Leslie Smith and Dr. Peter McCreath. After CN 
received the Province's expert reports containing extensive criticism of the Savigny opinion, CN 
commissioned a new study by Drs. Peter Byrne and Marcel Sincraian, geotechnical engineers, rely-
ing upon hydrogeology work done by Dr. John Bredehoeft and Mr. Stephen Hedberg. The Province 
led the opinions of Dr. Roger Beckie, a hydrogeologist, and Mr. Terence Coulter, a geotechnical 
engineer. It also relied upon the opinion of Mr. Douglas VanDine, a geotechnical engineer retained 
originally by Canada. 
72     There is consensus among the experts that two landslide events took place. The debate is 
about the initiation point, extent, and mechanism of the first landslide event. 
73     There is consensus that a rise in the water table caused the first event, but no agreement as to 
whether the rise was caused by infiltrating surface water from the ephemeral stream or by deep 
ground water percolating up from the bedrock. In any event, the first failure event had the effect of 
over-steepening the railway embankment. This resulted in a "debutressing" of the main part of the 
CN embankment and led directly and immediately to the second failure event. 

Causation Theories 
74     There is, of course, no direct evidence of what caused the landslide. The parties have ad-
vanced their respective theories through the opinion evidence of experts. 
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75     All of the experts have made it clear that, when looking for the cause of an event such as this, 
they depend heavily upon computer modelling. 

76     The first step is for a hydrogeologist to construct a computer model of ground water flowing 
through the site (also known as "seepage analysis"). This model calculates the pore pressure distri-
bution, i.e., the height of the water table throughout the domain of the model. 
77     Then, a slope stability model is constructed, using the pore pressure distributions from the 
seepage analysis model, to assess the stability of the slope. 
78     All of the experts proceeded on the implicit assumption that the modelling software will, if 
provided with accurate and realistic input data, produce a reliable result. It is also accepted that the 
converse is true - if the input data is inaccurate or unreliable, the model lacks validity and any con-
clusions suggested by it are suspect. 
79     Much of the evidence at trial was concerned with the accuracy of the modelling done by the 
experts and, in particular, with the validity of the assumptions, opinions, and data provided to the 
various models as input. 

80     It was obvious from the tenor of all of the evidence given by all of the experts that, for an 
opinion on causation to have merit and be entitled to weight, it must first be confirmed by computer 
modelling. Both CN and the Province have approached the causation issue on the footing that, if the 
opposite party's computer modelling can be shown to be flawed because of inappropriate input data, 
the underlying expert opinion is destroyed. 
DR. SAVIGNY'S OPINION 

81     Dr. Savigny concluded that the two landslide events were the result of an elevated water table 
in the fills and related high pore pressures in the foundation soils. He said the elevated water table 
was caused by water from the ephemeral stream infiltrating into the ground above the highway, then 
making its way to the merged highway and CN embankments. In his view, the highway fill provid-
ed a continuous pathway for this water to flow into the CN fill, permitting an elevated water table to 
develop there. The effect was enhanced by the ability of the water to move faster in the horizontal 
plane than in the vertical plane, a phenomenon known as "hydraulic anisotropy". 
82     Dr. Savigny said the first landslide event involved rotational slumping across the north side of 
the railway embankment. It was the elevated pore pressures that triggered this slumping. 
83     The second landslide event occurred very shortly afterwards. This second event began in a 
portion of the back scarp left by the first landslide event. A series of rapidly retrogressing small 
slumps of loose saturated fill material caused the material to liquefy and flow. 

84     On the day of the derailment, Dr. Savigny observed the ephemeral stream at gully 4 and esti-
mated its flow at about two cubic metres per minute. He observed this stream flowing over a small, 
lightly treed alluvial/colluvial fan and then flowing across the surface of the abandoned 1948 and 
1950 highways. The flow continued to within twenty metres of the highway, but he did not see wa-
ter reaching the highway culvert. He concluded that two cubic metres per minute of water was 
"somehow disappearing into the section of the highway fills...". 

85     Using a program known as SEEP-W, Dr. Savigny carried out a two-dimensional seepage 
analysis (or ground water model) to simulate the distribution of pore pressures. He then carried out 



Page 11 
 

a slope stability analysis of a two-dimensional nature using SLOPE-W, a computer model. Dr. 
Smith assisted Dr. Savigny with the seepage analysis. 

86     The principal input parameters for the SEEP-W model are the geometry of the site (including 
the stratigraphy), the hydraulic conductivity of the material types represented in the model, and the 
"boundary conditions". 
87     Dr. Savigny represented six different material types in his model and assigned a particular hy-
draulic conductivity to each: creek bed deposits, Fraser Canyon Highway fill, 1952 Trans Canada 
Highway fill, 1959 Trans Canada Highway fill, CN original subgrade fill, and CN siding subgrade 
fill. 
88     There were two boundary conditions. The first was water flowing into the top of the model to 
represent infiltration from the ephemeral stream. A "specified head boundary condition" was as-
signed to the model to represent water infiltrating above the highway on the day of the derailment. 
When the modelling is approached in this way, the amount of water "entering" the model domain is 
really controlled by the hydraulic conductivity assigned to the various materials. 

89     A base flow of 0.1 litres per second over a 35 metre flow width was also provided to represent 
water entering the bottom of the model. 

90     The model was then "calibrated", a process which involved adjusting the base flow input until 
the water table elevations matched those actually recorded in standpipes at the site, and adjusting 
the infiltrating water above the highway until the model replicated the post-failure seepage face ob-
served by Dr. Savigny. 

91     Dr. Savigny's two-dimensional model represents conditions on a two-dimensional plane down 
the centre, or "thalweg", of gully 4. The bottom layer at this location consisted, in his view, of high 
permeability creek bed deposits. 
92     Dr. Savigny considered that the water table would rise progressively higher as one moved 
away from these high permeability deposits toward the sides, or flanks, of the gully. To simulate 
this effect, he ran the model again after decreasing the permeability of the creek bed deposits ten 
times, and then twenty times. 
93     The model predicted a progressively higher water table in the CN embankment and the pres-
ence of a seepage face; the results tended to support Dr. Savigny's field observations. 
94     The principal input components of the SLOPE-W computer model are the geometry of the 
site, its stratigraphy, and soil properties. 
95     Dr. Savigny used the same geometry and stratigraphy in SLOPE-W as he had used in the 
SEEP-W analysis. 
96     The six soil units used in the seepage analysis were used again, plus a seventh representing a 
silt layer. 
97     Three pore pressure distributions determined by Dr. Savigny's SEEP-W model were used as 
input into the SLOPE-W program. The model was run using three different seepage conditions and 
two separate geological models - one representing the stratigraphy along the gully thalweg and the 
other representing conditions on the flank of the gully. 
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98     The results suggested that, with sustained infiltration of water, the slope on the flanks (away 
from the high permeability creek bed deposits) became unstable. The model suggested that slope 
failure initiated on the flank or margin of the gully. 
CRITICISM OF SAVIGNY OPINION 

99     In both its opening and closing submissions, CN emphasized that the fill-on-fill configuration 
caused the water table to rise within the merged fills. The hypothesis depends to a significant degree 
on the supposed "damming effect" caused by the railway fill having a lower permeability than the 
highway fill abutting it on the up-slope side. CN's case is that the water infiltrated at the top of the 
sequence of fills and, because of the fill-on-fill configuration, was able to flow into the area where 
the first landslide event initiated. Provided that the CN subgrade is relatively less permeable than 
the highway fill, water moving through the highway fill would be pushed out to the flanks and into 
the native soils as it came up against the railway fill. 

100     I agree with the Province's assertion, disputed by CN to some extent, that the damming effect 
caused by the relative degrees of permeability was central to Dr. Savigny's thesis (see evidence of 
February 4, 2003, p. 81, l. 3-31). It is therefore important to examine the factual underpinning of the 
assumption that the railway fill was less permeable than the highway fill. 

101     The CN subgrade was constructed in 1911 to 1914, before modern machinery was available. 
As Dr. Savigny himself noted (Exhibit 8, p. 38), the fill would have been "end dumped into the gul-
ly with limited compaction effort". Since the highway fill was placed in 1959 to 1961, one might 
guess that the railway fill was more permeable than the highway fill (which, if true, would refute the 
plaintiff's theory). 
102     Dr. Savigny's first report contains (in Appendix C) a graph labelled "Grain Size Distribution 
- CN Rail Original Subgrade Fill". In cross-examination, Dr. Savigny conceded that this sample was 
taken from gully 2, not gully 4, and that the sample is "probably" of natural material immediately 
below the subgrade material. In other words, the drilling probably missed the target (see evidence of 
February 5, 2003, p. 34ff.). 

103     The permeability of soil is known as "hydraulic conductivity" and is expressed in K values 
(KH for horizontal conductivity and KV for vertical conductivity). 

104     One way of deriving the K value is by determining the D-10 value of the soil in question. 
The lower the D-10 value, the lower the K value, and the less permeable the soil. The D-10 value is 
the diameter of the largest soil particle found in the smallest 10% of the particles. Soil samples are 
passed through a sieve or sieves to obtain this value. 

105     Hazen's Formula provides an estimate of the hydraulic conductivity from a known D-10 
grain size. "It gives you a starting point", said Dr. Savigny, but "you have to exercise a lot of 
judgement". 
106     Although Dr. Savigny intended to obtain a D-10 value of the CN original subgrade sample, 
he only obtained a D-18. Dr. Smith, a CN expert who worked with Dr. Savigny, conceded that Ha-
zen's Formula should not be applied to a D-18 grain size: 
 

 If I had a D-18...and I had no opportunity for collecting further data, I would ex-
trapolate through a D-10 and I would come up with that number. But then you 
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have to remember the uncertainties in that number as you propagate them for-
ward into your calculations. (February 7, 2003, p. 40, l. 16ff.) 

107     Because of these two deficiencies - the inaccurate sampling and the lack of a D-10 value - I 
view the hydraulic conductivity assigned to the CN subgrade as little more than an educated guess. 

108     The Provincial Ministry of Highways obtained a D-10 value for the highway fill which was 
available to Dr. Savigny but which he did not use. He rejected it as unreliable, an opinion not shared 
by a geological engineer who was assisting him at the time (evidence of February 5, 2030, p. 64ff.). 
109     Had Dr. Savigny used the Province's D-10 value, the result would have been a higher con-
ductivity for the CN fill than the highway fill - the antithesis of a damming effect (February 19, 
2003 p. 34, l. 19). 

110     Ultimately, Dr. Savigny ignored the D-10 value obtained from the Ministry's drilling, prefer-
ring to rely upon "my eyes and my judgement" (February 5, 2003, p. 26, l. 27). He never took his 
own samples of the highway fill, although (except, perhaps, for budget considerations) he could 
have done so. 

111     I agree with the assertion of the Province that this critical feature of CN's theory - the relative 
permeabilities of the highway and railway fills - is speculative and unproven. Dr. Smith said that a 
highly educated guess would come within an "order of magnitude" of the truth (February 7, 2003, p. 
42, l. 5ff.). The difficulty is that an alteration in Dr. Savigny's hydraulic conductivity values of less 
than an order of magnitude would suffice to reverse the model, rendering the railway fill more per-
meable than the highway fill and eliminating the damming effect. 

112     Moreover, Dr. Savigny's original estimate of the D-10 value for the highway fill resulted in a 
hydraulic conductivity for that fill which was lower than that assigned to the railway fill. Dr. Savi-
gny then brought his judgement to bear and made the CN subgrade significantly less permeable: 
 

A.  I felt I had enough understanding of this material, based on my examina-
tion of field exposures, that I was comfortable knowing the variation that 
would be in situ and I felt quite comfortable projecting that curve on my 
own. 

Q.  So what we do again is we eschew the scientific method in favour of your 
judgement; is that what's happening here? 

A.  In this case, yes. 
(Evidence of February 5, 2003, p. 20, l. 23ff.) 

113     There are other unsettling aspects to Dr. Savigny's evidence. 
114     Neither Dr. Savigny nor Dr. Smith was aware of the section of fill referred to as "the wedge" 
which had been placed on the up-slope side of the CN original subgrade prior to the highway rea-
lignment. Being unaware of its existence, they could not, of course, assess its relative permeability 
and consider its significance. 
115     A significant debate concerned the significance of a spring run-off event in 1972, when the 
run-off was (in the 30 days preceding March 26) greater than at the time of the embankment failure 
in 1997. Since there was no embankment failure in 1972, the comparison between the two years 
was of some importance. 
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116     Dr. Savigny's report said that: 
 

 At two nearby snow survey stations, select snow-pack measurements were the 
greatest on record [in 1997]. 

117     The two stations referred to (Great Bear and Shovelnose Mountain) were neither "nearby" 
nor useful for a comparison of the two run-off periods. Great Bear was 64 kms from the derailment 
site and Shovelnose was 58 kms away; each of those stations started keeping records only in the 
1980s. 

118     In his second report, Dr. Savigny attempted to fill this deficiency by comparing the March, 
1997 and March, 1972 run-offs. He pointed out (correctly) that there was greater precipitation dur-
ing the 31 days of March in 1997 than in 1972. However, a more relevant comparison would have 
been of the 30 days immediately prior to the derailment - from February 25th to March 25th. This 
comparison shows that there was far greater run-off and precipitation in 1972 than in 1997 (about 
three times as much). The question, of course, is why the embankment did not fail in 1972. 

119     In his second report (at page 18), Dr. Savigny identified a "white plume" which he said was 
"fresh sediment deposition". This was of some importance to his explanation for why the embank-
ment did not fail in 1972. On cross-examination, he conceded that the white plume is likely just 
snow (February 4, 2003, p. 46, l. 38ff.). 

120     Although CN took some issue with this, I am satisfied that Dr. Savigny's original theory was 
that the first landslide event occurred on the north "flank" or "margin" of the gully, and that he be-
lieved there was a fill-on-fill configuration at that particular location. In fact, the fill-on-fill configu-
ration extends only some 12 to 13 metres from the gully thalweg (centreline), not to the "flank" or 
"margin" as those words are commonly understood. 
121     After the Province revealed its extensive criticisms of his theory, Dr. Savigny advanced the 
position that his references to the "gully flank" and "gully margin" meant just "slightly off centre". 
However, evidence of his opinions provided to Dr. Evans and Dr. Smith in 1997 convinces me that 
the "slightly off centre" explanation is an afterthought. I prefer the recollections of Dr. Evans to 
those of Dr. Savigny concerning their 1997 discussions. 

122     In another context, I would question Dr. Savigny's evidence that he did not discuss the con-
cept of static liquefaction with the highly qualified Dr. Evans because Dr. Evans would not have 
understood the subtleties of it. 
123     Dr. Savigny assigned an extremely high permeability for the siding fill, making it (for the 
purpose of his model) significantly more permeable than the creek bed lag deposits. This degree of 
permeability seems improbable: see evidence of Douglas VanDine, February 17, 2003, p. 67ff. Ap-
parently, the bore-hole from which the siding sample was taken penetrated only a very small dis-
tance into the siding fill (evidence of Terence Coulter, February 19, 2003, p. 24, l. 35ff.). 

124     Finally, there is the question of the south flank of gully 4. The fill-on-fill configuration was 
more extensive on the south flank than on the north flank, but the south flank did not fail at all. 

125     The collective impact of these deficiencies satisfies me that I cannot rely upon Dr. Savigny's 
opinion. A number of its fundamental assumptions are both unproven and highly debatable. There 
are also significant indications that Dr. Savigny discarded the traditional objectivity of an expert 
witness in preference for advocacy of CN's case. 
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126     CN sought to bolster its case and confirm Dr. Savigny's opinion on causation with a second 
team of experts, whose evidence I must now consider. 

DR. BREDEHOEFT'S OPINION 
127     Dr. Bredehoeft and Mr. Hedberg carried out a ground water analysis using a modelling pro-
gram called MODFLOW. MODFLOW, like SEEPW, calculates pore pressure distributions (i.e., the 
height of the water table) throughout the domain of the model; unlike SEEPW, it does this in three 
dimensions. 
128     Dr. Bredehoeft and Mr. Hedberg were provided with the geology of the site by Dr. Savigny. 
They decided to treat the site as having three geologic layers: bedrock, glacial deposits, and fill. The 
geometry of each layer was determined from information supplied by Dr. Savigny. 

129     Dr. Bredehoeft and Mr. Hedberg analyzed two scenarios: a hypothetical worst case wetness 
condition with the fills as they were just prior to the 1959 highway realignment; and the conditions 
observed on the day of the derailment. 
130     For the pre-1959 highway realignment scenario, Dr. Bredehoeft and Mr. Hedberg assumed 
that there were surface water controls in place up the slope from the highway fill. They found that 
the railway fill was not wetted significantly until the wetted area above the highway exceeded about 
200 square metres. 
131     Their modelling of the scenario for the day of the derailment predicted that the railway fill 
would become nearly totally saturated with ground water in the area of the slide. The level of the 
water table in the second scenario was five to six metres higher than in the first scenario at the toe 
of the railway fill. 
132     Dr. Bredehoeft, as I have noted, took his geometry from cross-sections prepared by Dr. Savi-
gny. Despite that, in the area of a critical cross-section (BGC-3), Dr. Bredehoeft assumed there was 
between two and four metres of fill-on-fill. In fact, Dr. Savigny's geometry does not show any fill-
on-fill at all on this cross-section. Dr. Bredehoeft conceded that, "there may be a mistake on that 
cross-section 3" (evidence of February 10, 2003, p. 52). Since this cross-section is on the northern 
flank of the gully where CN says the initial failure occurred, it has a significant and negative impact 
on the weight to be accorded to Dr. Bredehoeft's opinion. 

133     In other respects, Dr. Bredehoeft's opinion departs markedly from that of Dr. Savigny. 
134     He has not attempted to assign hydraulic conductivity values to the individual fills, preferring 
to assign one uniform value to all of the fill. 
135     The native soil conductivity in Dr. Bredehoeft's report is lower than that in Dr. Savigny's 
model. 
136     Dr. Bredehoeft makes no distinction between the hydraulic conductivity of the surficial ma-
terials in the gully thalweg and the materials on the flank; in Dr. Savigny's model, the distinction is 
critical. 

137     The uniform hydraulic conductivity value applied by Dr. Bredehoeft to the fills was 2.5 times 
less conductive than the value assigned to the highway fill by Dr. Savigny. For the gully thalweg, 
Dr. Bredehoeft's assumed hydraulic conductivity value was 35 times less conductive than that of Dr. 
Savigny. 
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138     Dr. Bredehoeft assumed that about one-third less water in the form of "base flow" was enter-
ing the model in 1959 than in 1997. This assumption is predicated upon an assumption that there 
was "fairly good control of the water above the highway" in 1959. There is little evidence on this 
question one way or the other. 

139     A fundamental conclusion of Dr. Savigny's opinion is that pore pressures were lower in the 
centre of gully 4 than they were on the north flank. Dr. Bredehoeft's model shows pore pressures 
which are lowest on the north flank, increase towards the centre, and are highest on the south flank. 
The water table levels predicted for the south flank of the gully by Dr. Bredehoeft suggest that, prior 
to the landslide, there would have been springs flowing out of that area. None of the CN inspections 
in the days before the derailment produced any evidence of this. Dr. Bredehoeft agreed that his 
model predicts ground water discharges "that may not have been realistic" (evidence of February 
10, 2003, p. 49). 

140     Dr. Bredehoeft's opinion is remarkable for the extent to which it departs from that of his col-
leagues, Dr. Savigny and Dr. Smith. The lack of a distinction between the hydraulic conductivity in 
the thalweg and on the flanks, the assigning of one uniform hydraulic conductivity value to all of 
the fill, and the dramatic variation between Dr. Bredehoeft's K-values and those of Dr. Savigny are 
indications of substantial differences of opinion. If Dr. Bredehoeft's purpose was to corroborate Dr. 
Savigny's opinion, it must be said that he failed. In my view, he lends no significant support to Dr. 
Savigny's hypothesis. 
141     I am equally unpersuaded that Dr. Bredehoeft's ground water model is a reliable basis for the 
slope stability analysis by Dr. Byrne. The extent of the inconsistency between Dr. Savigny and Dr. 
Bredehoeft, combined with the mistake concerning fill-on-fill at cross-section 3, the assumption 
about surface water control in 1959, and the unrealistically high pore pressures on the south flank, 
cause me to question the reliability of his ground water model. 

DR. BYRNE'S OPINION 
142     Dr. Byrne and Dr. Sincraian carried out a two-dimensional slope stability analysis using a 
computer program called FLAC ("Fast Lagrangian Analysis of Continua"). The domain of this 
model was a two-dimensional plane corresponding to Dr. Savigny's cross-section of the thalweg (or 
centre line) of gully 4 (referred to as "BGC-11"). 
143     The key inputs to the FLAC model are soil strength, soil stiffness, and weight. 

144     Dr. Byrne determined the soil strength and soil stiffness values by referring to tests previous-
ly carried out on materials having similar composition and density as those observed at the derail-
ment site. 
145     Dr. Byrne and Dr. Sincraian analyzed four scenarios: the 1959 geometry before the highway 
realignment, the 1977 geometry after the highway realignment but before the addition of the siding, 
the 1997 geometry immediately before the landslide, and a hypothetical case with the original CN 
fill and the siding fill but no 1960 highway fill. 
146     The ground water levels predicted by the Bredehoeft/Hedberg model represent maximum, or 
worst case, conditions. Drs. Byrne and Sincraian concluded that the 1959 geometry before the 
highway realignment could have survived 100% of this worst case storm condition. In the second 
scenario, after the highway realignment but before the addition of the siding, the slope became un-
stable when the pore water pressures reached 70% of the worst case storm values. In the third sce-
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nario, representing the geometry immediately before the landslide, the slope became unstable when 
the pore water pressures reached 81% of the worst case storm values. For scenario 4, no failure oc-
curred at 100% of the storm values. 
147     Therefore, Dr. Byrne and Dr. Sincraian concluded that placement of the highway fill abutting 
the railway fill had a destabilizing effect on the embankment. 
148     Dr. Byrne agreed that his model was entirely dependent upon the accuracy of the 
Bredehoeft/Hedberg ground water model: "the basis of my report is the assumption that the 
Bredehoeft groundwater tables are correct...and representative" (evidence of February 11, 2003, p. 
27). 
149     Dr. Byrne's model does little to corroborate Dr. Savigny's model or the theory of CN. Dr. 
Byrne's model predicts a failure occurring along the centre line of the gully. He did not put forward 
an analysis along the cross-section known as BGC-3 (where Dr. Savigny considers the initial failure 
event occurred) because "we ran out of time". There were several references in Dr. Byrne's evidence 
to being rushed, and to wishing he had been given more time. 

150     Dr. Byrne's soil properties differed from those used by Dr. Savigny. Dr. Byrne agreed that if 
he used the Bredehoeft/Hedberg ground water model together with Dr. Savigny's soil strength pa-
rameters, the failure would occur "too quickly". He said that if he had used Dr. Savigny's soil 
strengths, the failure would have occurred after only about 40% of the storm water was used in the 
model, an unrealistically low amount (evidence of February 11, 2003, p. 25). 
151     Dr. Byrne's model also predicted that there would be a significant failure of the embankment 
at highway level; it is conceded that this did not occur. 
152     Dr. Byrne agreed that, given the amount of precipitation in the 1972 run-off (and "all other 
parameters being equal"), based on their modelling, he would have expected the embankment to fail 
in 1972 (which it did not). 

153     Dr. Byrne's opinion depends upon the accuracy of the model constructed by Dr. Bredehoeft; I 
have questioned the reliability of that model earlier. When I weigh that questionable reliability to-
gether with the aspects of the Byrne Report I have just mentioned, I am not persuaded on a balance 
of probabilities that his opinion on causation is correct. 

154     I turn now to the opinions of the Province's experts. 
DR. BECKIE'S OPINION 

155     In Dr. Beckie's opinion, the initial failure occurred along the northern flank of gully 4 in an 
area covered by the CN embankment and siding fill. There are two principal ground water systems 
at the site, and the failure was triggered when the deep ground water flow increased pore pressures. 
156     The pressures were able to increase because the site of the failure contained a silt layer with 
an underlying gravel layer. The silt layer's permeability was too low and its thickness too great to 
allow sufficient quantities of water to flow through it. The coarse gravel layer below the silt layer 
was not able to conduct water away at a sufficient rate either. This was due to a natural thinning of 
the gravel layer, or to obstruction of the layer by the CN siding fill. 

157     In any event, the fill-on-fill configuration found at the centre of the gully was not present at 
the site of the first failure and did not contribute to the elevated pore pressures in that area. He said 
shallow ground water could not flow from the highway fill into the railway fill along the northern 
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flank of the gully; it did so in the centre of the gully, but its presence there did not contribute to the 
elevated pore pressures where the failure occurred. 

158     Dr. Beckie constructed his own model to confirm his theory. In doing so, he made a number 
of assumptions. He hypothesized that the gravel layer "pinched out" and met a fine sand unit at the 
point where it meets the siding fill. He assumed that there is a continuous gravel layer conducting 
water from high elevation to lower elevations (running east to west). He also hypothesized that the 
silt layer above the gravel layer confined the water in the latter in at least the bottom half of the 
model. 

159     These assumptions are sufficiently speculative that, even without more, I would question the 
weight to be attributed to the model (and hence to Dr. Beckie's opinion). He agreed in cross-
examination that he could not say with certainty that the aerial extent of the gravel layer and the silt 
layer was as the model depicted. He said that he relied upon Mr. Coulter's geological interpretation, 
but the pinching out of the gravel layer when it met the fine sand unit and the siding fill was not a 
part of Mr. Coulter's interpretation. Just as the Bredehoeft-Byrne opinion was substantially incon-
sistent with the hypothesis of Dr. Savigny, so the Beckie opinion differs markedly from that of Mr. 
Coulter. 

160     There was another difficulty. Dr. Beckie said his approach was to use Dr. Savigny's input 
parameters as far as possible, but to create a three-dimensional model using MODFLOW. Dr. Savi-
gny had applied a fault-based flow to about one-quarter of the domain of his model to represent the 
influence of deep ground water. Dr. Beckie attempted to apply the same rate of fault-based flow to 
the entire domain of the model (because he did not agree with Dr. Savigny on the spatial extent of 
the fault-based flow), thus increasing the flow by a factor of four (or so he thought). In doing so, he 
inadvertently applied 35 times more fault-based flow to the model than he intended. The net result 
was that Dr. Beckie constructed a model which had 140 times more water entering into it than Dr. 
Savigny's model, although the stated purpose was to replicate the latter's model as far as possible. 
161     The dramatic nature and magnitude of this error, combined with the debatable assumptions 
about the aerial extent of the gravel and silt layers, satisfy me that I should not rely upon Dr. 
Beckie's model or his opinion on causation. The Province appears to have accepted this position 
implicitly, as they made little mention of Dr. Beckie's model in their very detailed closing argument, 
and made extensive efforts to downplay the significance of computer modelling (a marked depar-
ture from the focus of the Province's case throughout the trial until Dr. Beckie was cross-examined). 
162     At one point in cross-examination (evidence of February 24, 2003, p. 77), Dr. Beckie was 
asked what the result might have been if he had not made the error of increasing the flow by 35 
times. He responded: "I actually did do that. Can I comment on that?...". He then proceeded to offer 
some new opinion evidence of which cross-examining counsel had not had notice. The material was 
not contained in either of Dr. Beckie's reports and took counsel by surprise. I do not consider the 
answer so unresponsive as to render the evidence inadmissible. However, the circumstances de-
mand that this evidence be approached with considerable caution. In any event, this brief additional 
opinion evidence did not serve to dispel my concerns about the reliability of Dr. Beckie's model and 
his opinion evidence. 

OPINION OF MR. COULTER 
163     Mr. Coulter's hypothesis is that the first landslide originated at a major seepage zone north of 
the original railway embankment, where the natural ground had been covered by compacted fill 
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from the siding construction. He says the ground water level rose in the natural ground behind the 
siding fill. That fill did not allow the water to escape freely, resulting in a build-up of pore pressures 
in the natural ground and in the siding embankment. The source of this water was deep ground wa-
ter flowing up from the bedrock. 

164     This hypothesis assumes the existence of a continuous gravel layer and a continuous silt lay-
er at the location of the first slide event (as does the hypothesis of Dr. Beckie). It also assumes that 
the hydraulic conductivity of the siding fill is lower than that of the underlying materials, and that 
there is a large volume of deep ground water flowing up from the bedrock in this particular location. 

165     Mr. Coulter does not have a degree in geology. Although he clearly has some expertise in the 
field, complex geologic interpretations are not something he would ordinarily undertake on his own. 
He testified that he does not consider himself a geologist "per se" (evidence of February 20, 2003, p. 
13). He relies upon a colleague for assistance when the geological situation is complex. The col-
league did not participate in Mr. Coulter's analysis of this embankment failure. 
166     For his interpretation in this case, Mr. Coulter relied upon a publication by June Ryder about 
the regional geology, drilling results from the bore hole known as "BGC-106-4", and Dr. Savigny's 
description of the materials exposed by the landslide. 

167     The Ryder publication is a regional study and very general in nature. 
168     Mr. Coulter conceded in his report that the stratigraphy in the area of gully 4 is variable and 
that significant variations in the types of materials and the thickness of the layers can occur over 
short distances (evidence of February 20, 2003, p. 18). His interpretation portrays the existence of 
continuous and regular layers of material. When pressed about this in cross-examination, he said: 
 

 I think there will be a degree of continuity in some of them. There will likely be a 
degree of continuity in some of them. For instance, the silt layer, which is a la-
custrine deposit, will probably extend outwards to the face. There was some indi-
cation in one of the photographs of Dr. Savigny that it did extend that far. (em-
phasis added) 

 
 (Evidence of February 20, 2003, p. 23) 

169     As for the siding fill having a lower hydraulic conductivity than the underlying native mate-
rial, Mr. Coulter did no testing of the siding fill. He did not carry out any seepage analysis to esti-
mate its permeability through calibration. Some testing done by Dr. Savigny indicated that the sid-
ing fill was more permeable than the original CN fill. 
170     Mr. Coulter asserted that the ground water levels measured since the derailment indicate that, 
at the time of the landslide, the water table could have reached the level observed at the major seep-
age zone right after the accident. In fact, as counsel demonstrated in cross-examination, the meas-
urements taken since the accident provide no support at all for that conclusion. 
171     The collective impact of these factors (including, in particular, the lack of any seepage analy-
sis) robs me of any confidence in the accuracy of Mr. Coulter's conclusions. 
MR. VANDINE'S OPINION 

172     Mr. VanDine agreed that no professional in his field would express a firm opinion on causa-
tion without the corroboration of a model (although not necessarily a computer model) (evidence of 
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February 18, 2003, p. 14). He did no modelling himself. He did not carry out either a seepage analy-
sis or a slope stability analysis to attempt to explain causation. 

173     He confined his evidence to offering certain criticisms of the approaches taken by the other 
experts, and venturing some suggestions on what the "contributing factors" to the landslide were. In 
essence, these are hypotheses which remain untested by modelling. He conceded in cross-
examination (evidence of February 18, 2003, p. 17) that he was commenting on "possible" contrib-
uting factors and could not say if any of them, in fact, contributed to the landslide. The significance 
of Mr. VanDine's evidence lies only in his criticisms of the methodology of the other experts. 

CONCLUSION 
174     Both CN and the Province conducted highly competent, well prepared cross-examinations of 
the opposing experts. Both were successful in demonstrating convincing reasons why the opinions 
expressed were unreliable. Both managed to find significant defects in the way in which the com-
puter modelling was approached. The trial was like a deadly gun fight at close quarters - when the 
smoke cleared, no participant was left unwounded. 

175     I do not have the requisite degree of confidence in any of the various models propounded in 
evidence. None of the hypotheses advanced by the experts amount to more, at the end of the day, 
than informed speculation and educated guesses. 
176     I am not satisfied on the balance of probabilities that the landslide was caused by deep 
ground water percolating up from the bedrock, as the Province has argued. 
177     I am equally unsatisfied on the balance of probabilities that the landslide was caused by sur-
face water infiltrating the ground above the highway and causing the water table to rise and the em-
bankment to fail. I am not satisfied on the balance of probabilities that the fill-on-fill configuration 
caused or contributed to the elevated water table. 
178     In this situation, it is the plaintiff that must suffer the consequences. CN has the burden of 
proving, on a balance of probabilities, that the fill-on-fill configuration and the failure to control 
surface water above the highway caused or contributed to the landslide. When the scales are evenly 
balanced, as they are here, the plaintiff has simply failed to prove its case. 
179     Both CN and the Province were able to adduce some circumstantial evidence consistent with 
the idea that infiltrating surface water, on the one hand, or deep ground water, on the other, caused 
or contributed to the embankment failure. Throughout most of the trial, both of these parties accept-
ed implicitly that the circumstantial evidence was not adequate, standing alone, to prove the hy-
pothesis in question; both parties accepted that they needed to prove their case through the opinions 
of experts. 
180     Inevitably, as the trial came to a close and CN and the Province realized the harm that had 
been done to their respective experts in cross-examination, they began to change their focus and at-
tribute a greater significance to the circumstantial evidence. In my view, the parties were correct in 
their initial approach - these bits and pieces of circumstantial evidence may have been of use to the 
experts in creating their models, but are incapable of proving the case when standing alone. 

ORDER 
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181     As it has failed to prove the essential element of causation, the plaintiff's claims against the 
Province and against Canada are dismissed. As a consequence, all third party claims are dismissed 
also. 
HENDERSON J. per DOHM A.C.J.S.C. 
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