20 Mural Street, Unit 10 Tel: (805} 889 - 8100
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Toz Heinz Vogt (SMV Architects) Project No: 14-32

From: Lawrence Rutledge (JSW+) Date: January 15, 2015

Project: 401 March Road — Derailment Protection Subject: Section 'E-E’
Derailment at the curb line of
March Road

As a result of the discussions with the City of Oftawa and their rall operator on November 18, 2014 at Otawa
City Hall, JSW+ Associates and Golder Associates prepared and modelled a derailment at a new location called
section ‘E-E’. The location of this section is at the south bound curb fine of March Road {see the attached plan)
for a west bound traveliing frain at 40 km/hr. The City's rail operator also requested that the derailed train
consist of 1 iccomotive (at 263,000 Ibs) and 7 freight cars (200,000 ibs each).

The reason for the selection of this location, in addition to the other locations already assessed, was that the rall
operator believed that this location would likely be the most susceptible to a potential derailment. The tracks are
at a level crossing and therefore the tracks are more prone to having debris or ice build-up at this type of
location.

Attached to this memo is Golders Associates January 15, 2015 letter explaining the assumption that they used
when modefing the derailment at section 'E-E’. it should be noted that the for the locomotive and rail cars that
they assumed no cutting into the ground by the trains bogies {wheel assembie) and that the train would not
accordion, but continue in a straight line. Therefore the assessed travel distance by the model of the derailed
train is conservative, in that the resuit is further than what would be realistically expected.
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Mr. Lawrence Rutledge

Johnson Sustronk Weinstein + Associates
10, 20 Mural Streat

Richmond Hill, ON L4B 1K3

RE: IMPACT CRASH ATTENUATION ANALYSIS - 401 MARCH ROAD — REVISION 2

Dear Mr. Rutledge,

Further to your email request dated November 21, 2014 Golder Associates Ltd. (Golder) has carried out a crash
attenuation analysis for the proposed development at 401 March Road, Kanata, in the City of Ottawa, Ontario.
The objective of the analysis was to assess the distance a single locomotive with seven freight cars might travel
in an event of a train derailment at a speed of 40 km/h.

Based on information provided to Golder by Johnson Susfronk Weinstein + Associates (JSW + A), the analysis
was underiaken on the basis of the following assumptions:

® The construction of the swale and drive through tane consists of a fill compacted {o provide an internal
friction angle of 30° to 35° for clayey soils and granuiar road base, respectively.

# The locomotive and freight cars would act as a single composite train car.

@ The train would be travelling westbound only.

w The train would derail and immediately travel at an angle of 22° to the tracks.

No deflection of the train off the berm are accounted for and the full energy is applied directly fo the berm.
& The cross-section of the train is constant, axies and wheels are not considered in the analysis.

g The train at section E-E {see Appendix A as provided by JSW + A) will undergo sliding and will impact the
0.5 m high retaining wall, then the sloped berm of height 1.15 m and continue traveling through the berm of
1.15 m until it stops.

The following case of direct impact was analyzed:

B A composite frain comprising a locomotive car weighing 119,295 kg pulling seven freight cars each
weighing 80,719 kg which does not articutate at the joints of the cars.

Platinum member

Golder Assotiates Lid.
102, 2535 - 3rd Avenue S.E., Calgary, Albasta, Canada T2A 7W5S
Tel: +1 (403) 209 5600 Fax: +1 (403) 289 5606 www.golder.com

Guolder Associztes: Oparations i Africe, Asla, Sustralasia, Burepe, Rorth Americs and South Ametica

Golder, Golder Assoclates and the GA globe design are trademarks of Golder Assotlates Corporation.
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Qur analysis determined that a composite train travelling at an initial speed of 11.1 m/s (40 km/hour), derailed at
Section E-E, would have a distance of penetration of about 32 m beyond the property line along Section E-E.
The fugitive train wilt slide for approximately 33 m within the railway right-of-way where it intercepts the
beginning of the berm just outside the property line. it will then travel through the berm for approximately 7 m to
the property line. The fugitive train is estimated to fravel a total of 72 m from the fracks along Section E-E
towards the Gas Bar Convenience Store. Significant damage to the proposed road and landscaping are
anticipated in the event of a derailment. The train will come to rest on a landscaped area to the east of the Gas
Bar Convenience Store and attention should be paid o the potential damage fo the hydrocarbon storage tanks
in this area.

Details of the attenuation analysis are attached in Appendix B.

We trust that this report meets your present requirements. Please contact the undersigned if you have any
questions or need further information.

Yours truly,
GOLDER ASSOCIATES LTD.
Prepared by: Reviewed by:

Do

Matt Ryans, E.LT. (AB) Mark Nixon, M.Sc., P.Eng.(AB)
Geotechnical Engineer Associate, Geotechnical Engineer
MR/MNImes

Attachments: Appendix A — Crash Wall Analyses
Appendix B — Figure 401 March Road provided by JSW + Associates
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Figures 401 March Road provided by JSW + Associates
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Crash Wall Analyses
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