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OVERVIEW

This assessment is based on documentation provided by the BC Ministry of Transport and
Infrastructure.

RTC Rail Solutions Ltd. (RTC), was not part of and did not provide a visual inspection or
other inspection or audit of the subject tracks for the purpose of this assessment.

The Vancouver Island Rail Corridor (VIRC) has been deteriorating over many years as per
the provided documentation. Several reports have been established on the condition of the
rail infrastructure and the required upgrade to maintain and enhance operations for
economic and social benefits.

Since 2006, the Southern Railway of Vancouver Island Limited (SVI) has been operating the
VIRC on behalf of the Island Corridor Foundation (ICF). The SVI is a subsidiary of the
Southern Railway of British Columbia Limited (SRY). It is a well-recognized railway in
British Columbia.

In 2008 the SVI on behalf of the ICF identified “the need for a capital investment of $103.8
million to rehabilitate and upgrade the entire rail corridor (as per this assessment) in order
to bring the track structure up to industry standards and enhance operational viability”.

As per the provided documentation, “the larger renewal proposal ($103.8 million) is still
considered to be the total required to render the railway sustainable in the long term”
However, the BC Ministry of Transport and Infrastructure (MOTI) through a commissioned
study of the railway advocated an “incremental approach”. As a result the SVI developed a
plan to upgrade the VIRC (Victoria Subdivision 139.7 miles and the Wellcox Spur 3.2 miles).

The plan calls for the investment of $20.9 million into the railway infrastructure, covering
the track and bridgework.

This assessment does not include bridgework and therefore addresses only track upgrade
funding of $15.0 million.

This viability assessment is based on “the planned” operation of the VIRC track at Class 3,
as defined within the Rules Respecting Track Safety (TSR). Operating speed for Passenger
Trains of 60 MPH and Freight Trains of 40 Miles per hour.

It is noted that within BC Ministry of Transport and Infrastructure “Evaluation of the E&N
Railway Corridor: Baseline Reference Report”, conducted June 15-17 2009, that the mainline
speed had been reduced to 20mph for freight account of poor tie condition.
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DEFINITIONS WITHIN THIS DOCUMENT

Industry Standards (when within this document “Industry Standards are made reference
to, this is referring to railway industry leaders, such as CP, CN, BNSF, UP, CSX and other
railways which through years of operational expertise have developed a set of Standards that
are applied for construction and maintenance of railway track. In cases where the TSR is
applicable, these standards are more restrictive.)

Rules Respecting Track Safety (TSR) — Transport Canada Regulatory Compliance for
Track Safety.

The BC Ministry of Transportation & Infrastructure Evaluation of the E&N Railway
Corridor: Baseline Reference Report is reference with in this document as the BRR-2009

INITIAL RAILWAY CORRIDOR UPGRADE PLAN — 2014 is reference with in this
document as the IRCP-2014
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RTC ASSIGNMENT OVERVIEW

RTC has been assigned to determine the viability of the “Reinstatement and Long Term
Viability Operations Plan” based on:

1. The ability to meet the requirements of the Rules Respecting Track Safety (T'SR) for
the requested Class of Track (Class 3).

2. The ability to meet the requirements of Industry Recommended Standards.

3. The constraints of the funding.

To which the final resolve will be the Safe Transportation of Passengers, Freight, the public
and the environment.

Page 4 of 44

R

Page 5 of 157 TRA-2015-50300




Private and Confidential

MEETING THE REQUIREMENTS OF THE RULES

RESPECTING TRACK SAFETY (TSR) rox
THE REQUESTED CLASS OF TRACK (CLASS 3)

=:27/2007 0301PM
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The Rules Respecting Track Safety are provided as the absolute minimal standard on which
train traffic is allowed to operate. However, in initiating an upgrade plan where passenger
traffic is to be operated at speed of up to 60 mph and freight trains up to 40 miles per hour,
Railroad Engineered Industry Standards in practice must be taken into consideration.

The upgrade plan identifies its capability of addressing the minimum TSR Standards for the
required class of track. However, in the interest of Safe Railway Operations, railways have
developed Standards for track that exceeds the minimal “isolated” TSR rules.

In short the TSR came after the engineering of track and is based on practices of the
railways, addressing those standards.

Example:

Within the Rules Respecting Track Safety (TSR) it states:

(c) Each 39 foot segment of:
Class 1 track shall have five crossties:
Class 2 track shall have eight crossties;

Class 3 track shall have 10 crossties; and
Classes 4 and 5 track shall have 12 crossties, which are not:

(1) broken through;
(2)  split or otherwise impaired to the extent the crossties will
allow the ballast to work through, or will not hold spikes or

rail fasteners;

(3)  sodeteriorated that the tie plate or base of rail can move
laterally more than 1/2 inch relative to the crossties; or

(4)  cut by the tie plate through more than 40 percent of a tie’s
thickness.

It further stipulates specific requirements for sound ties at joints.

Classes 3 through 5

t) O © Ih[‘ O 0 (I
-—1a"~——-;-;"——1a'——j

Each rail joint in Class 3 through 5 track shall be supported by at least one
crosstie specified in paragraph (c) of this section whose centerline is
within 36 inches shown above.

Page 6 of 44

R

Page 7 of 157 TRA-2015-5(

300



Private and Confidential

And yet further....

(b) Each 39 foot segment of track shall have:

(1) asufficient number of crossties which in combination
provide effective support that will:

(i)  hold gauge within the limits prescribed in C. 2.3;

(i)  maintain surface within the limits prescribed in C. 6;
and

(iii) maintain alignment within the limits prescribed
inC. 3.

(2) the minimum number and type of crossties specified in
paragraph(c) of this section effectively distributed to support
the entire segment; and

(3) At least one crosstie of the type specified in
paragraph (c) of this section that is located at a joint location
as specified in paragraph(d) of this section.

By regulatory definition, the requirements to meet Class 3 Track rules for tie condition may
be met by having 10 ties that are compliant under the TSR. However, as per the TSR inserts,
such ties must be able to maintain gauge, surface and alignment.

Industry Standards have established “tie spacing” for track. This “tie spacing” is the
distance between each tie from the center of a tie to center of tie.

18, 20, 22, 24 inches

Tie Spacing

Therefore, within a rail segment of 39 feet, while the TSR states that we must have a
minimum of 10 sound cross ties, it takes into assumption that one of these industry
standards have been applied for tie spacing.

39 FOOT SEGMENT OF RAIL TIE REQUIREMENT

TSR Industry Standard
Tie spacing in Inches 46.8 18 20 22 24
Total Ties per segment 10 26 234 21.27 19.5

Page 7 of 44
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Tie spacing plays an important role in the ability of the track structure to support the three
fundamentals of the Rules Respecting Track Safety (TSR); Gauge, Surface and Alignment.

In this situation as in others within the TSR, it defines specific isolated items that must be
met based on Industry established standards.

The industry takes into consideration many factors to determine the type of track structure
to be built in order to support the anticipated traffic. Passenger, freight, Commodities types,
rural areas of passage, crossings and bridges are some major considerations. The
combination of these will determine what standards will be applied to any one track.

We in the industry would not operate a Class 3 railway with only 10 ties per 39-foot segment
of track.
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TiE CONDITION AT THE VIRC
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TIE SPACING

The Vancouver Island Rail Corridor (VIRC) Initial Railway Corridor Upgrade Plan — issued
July 2014 is referenced for this document.

As per the documentation provided within the BC Ministry of Transport and Infrastructure
Evaluation of the E&N Railway Corridor: Baseline Reference Report, the VIRC (E&N
Railway Corridor, VIRC has 22 inch spacing for ties or approximately 2880 ties per mile.

39 FOOT SEGMENT OF RAIL TIE REQUIREMENT

‘ TSR Industry Standard
Tie spacing in Inches 18 20 22 24
Total Ties per segment - 26 234 21.27 195

COMMON VIRC

While the preferred tie spacing though out industry today is 20 inches for all track and the
VIRC has 22 inch spacing, the spacing will not be detrimental to intended use of track.

Additional maintenance funding must be taken into consideration due to the tie spacing.
This is particularly important in the budget planning stages of the anticipated Business
Prospects and possibility of unit trains.

TIE REPLACEMENT - TRACK
A total of 110,300 ties are planned to be replaced (according the 2014 plan).

The BC Ministry of Transportation & Infrastructure Evaluation of the E&N Railway
Corridor: Baseline Reference Report (BRR-2009) was conducted June 15t to June 17th 2009.

Tie Replacement not including switch Ties

Total Ties
Total Ties  in Track

Total Tie in Track minus Total Ties Every _

Track  Spacing based on BRG & to be % Tie YEAR

Miles  (Inches) 22" TRN Replaced Replaced Replaced Evaluated

Plan 142.9 22 411,552 404,938 110,300 27.24% 3.7 2014

BRR-
2009 142.9 22 411,552 404,938 140,000 34.57% 2.9 2009
Difference 29,700 7% -0.8 -5.0

The BRR-2009 on an evaluation conducted in 2009, recommends the replacement of 140,000
ties. However, five years later the plan indicates that 110,300 ties will be replaced.

It is uncertain as to whether or not ties have been replaced over the last five years to reduce
the number of that recommended. In theory, we would expect that the number of defective
ties would rise, if ties have not been replaced over the elapsed period of time.
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It must be noted that the BRR-2009 was conducted within 3 days and therefore it is expected
that the required ties to be replaced was estimated rather than “counted” by walking the
track.

Tie Replacement not including switch Ties

Total Ties
Total Ties  in Track
Total Tie in Track minus Total Ties Every _
Track Spacing based on BRG & to be % Tie YEAR
Miles (Inches) 22" TRN Replaced Replaced Replaced Evaluated
Plan 142.9 22 411,552 404,938 110,300 27.24% 3.7 2014
BRR-2009  142.9 22 411,552 404,938 140,000 34.57% 2.9 2009

Difference @ 7% -0.8 -5.0

The difference between the two evaluations, given the time period is significant. Ties
installed within the five year difference should be assessed.

If there were no ties replaced within the five year period or insignificant amounts to note, it
1s expected that the number of ties required would rise.

Tie counts in curves should be noted separately and as per the recommendations of BRR-
2009 and given the requested Class 3 Track (40mph fright and 60mph Passenger) number 1
hardwood ties should be used. (This is an industry recommendation and NOT a TSR rule).

Based on the INITIAL RAILWAY CORRIDOR UPGRADE PLAN - 2014 — tie replacement
plan and the BRR-2009 recommendations, the discrepancy is great enough to review the tie
counts.

Given the provided information, a definitive closure to the feasibility of tie replacement is not
possible. However, serious concern is warranted.

[ntentionally Left Blank
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TIE REPLACEMENT - TURNOUTS
The Upgrade Plan indicates that there are 43 turnouts (switches) on the system.

The BRR-2009 indicates that the turnouts are in fair to good condition. It states that most of
them are 90lbs and 85lbs with some new 115lbs. There is not specific information on turnout
size or how many of each.

The BRR-2009 does indicate that all turnouts are restricted to 10mph. No specific reason(s)
is provided as to why.

The IRCP-2014 plans to replace 974 ties in the turnouts (10,927 linear feet).

Bill of Ties for one Turnout Total Turnout Ties System
Length Number 9 Linear Total Total Total
Meters Feet/Inches Turnout Feet Turnouts Ties L. Feet
2.80 9'-0" 19 171 43 817 7,353.00
3.10 10'-0" 10 100 43 430 4,300.00
3.40 11'-0" 7 77 43 301 3,311.00
3.70 12'-0" 6 72 43 258 3,096.00
4.00 13'-0" 6 78 43 258 3,354.00
4.30 14'-0" 6 84 43 258 3,612.00
4.60 15'-0" 6 90 43 258 3,870.00
4.90 16'-0" 8 128 43 344 5,504.00
Total Number of Ties 68 800 2,924.00 34,400.00
IRCP-2014 Tie Replacement Plan 974.00 10,927.00
Difference Numbers 1,950.00 23,473.00
Difference Percentage 33.3% 31.8%

The chart above provides information in relation to a Number 9 (furnout size) turnout. The
chart is a comparative look at what 1s expected to be in track based on a Number 9 (turnout
size) turnout, since information relating to each turnout size is note provided with in the
documents.

Based on the 43 turnouts the chart information may have an error of 5% or 3.4 ties per
turnout for a total of 146.2 ties for the system. This margin of error is relative to turnout
length (turnout size) and required ties.

Intentionally Left Blank
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Since there 1s insufficient information on each turnout, other than total ties being replaced
and BRR-2009 indicating that turnouts are in fair to good condition, tie conditions or
replacement rate of ties for turnouts may be considered as part of the reason for the system
10mph slow order, for turnouts.

Rate of Replacement

Total Number of Switch Ties System 2,924.00
Total Ties to be replaced as per IRCP-2014 974.00
Total Turnouts in System 43
Total average number of Ties being replaced on each Turnout 22.7
Total Ties per Turnout based on a Number 9 Turnout 68
Total Compliant Ties within each turnout 453
Percentage of replacement 33.31%
Tie replacement rate in track is every third tie. 3.0

However, taking into account that the majority of the turnouts have been identified as 85lbs
and 901bs, it is anticipated that other factors, surface, rail and components may be primary
concerns for the speed reduction (slow order).

It is significant to note that the track has been slowed to 20mph and that the turnouts have
been reduced yet further to 10mph, indicating great issues than that on track.

There is no contingency or plan within the IRCP-2014 to address rail and components needs

for turnouts.
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Rail is one of the most important and most expensive individual items on all railways.

The VIRC is equipped with the one of the smallest and lowest grade Railway Industry
Standard rail available.
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Rail Track Miles  Track Feet Linear Feet Percentage
Total Rail in Track - Mainline 1429 754,512.00 1,509,024.00 100.0%
100Ibs Rail 10.6 55,968.00 111,936.00 7.4%
80Ibs and 85Ibs Rail 132.3 698,544.00 1,397,088.00 92.6%

The rail weight or size of rail is extremely significant to the IRCP-2014 to enable business
opportunities in freight and more specific coal as indicated within the document.
Additionally, Class of track considerations must be taken into account when 80lbs and 85lbs
rail is in place.

The carload capacity as per BRR-2009 at the VIRC is limited to 263,0001bs. This is
significantly lower than mainland freight car loads of 286,0001bs.

In order to increase the freight car load the 80lbs and 851bs rail should be replaced to prevent
rail break and ultimately derailment. To operate freight trains and passenger trains at
Class 3 Track with speed of up to 40 mph freight and 60 mph passengers is not advised.

Under the Rules Respecting Track Safety (TSR), operating at Class 3 speeds on 80lbs and
851bs rail is not restricted, nor classified as a defect. Under 5.2(b) the only requirement is to
provide a Rail Flaw Inspection;

(b) In the case of Class 2 track where Passenger trains are operated,
track must be inspected at least annually with a Rail Flaw detector

However, overall Industry Standards must take precedence in certain circumstances where
the risk of operations on track structures, based on components is not recommended, has
been amended by industry due to identified high risk factors leading to derailments.

As an example:

In industry today, Yard Tracks or Industrial Tracks facilitate the movement of rail cars to
load and unload commodities within and confined rail yard or spur.

Under the TSR, 6.1(a) the maximum authorized speed is 15mph.
6. Yard Track - Inspections

6.1 General
(a) Maximum track speed on a yard track is 15 mph.
Industry leaders have set standards that tracks being serviced in Yard Tracks or Industrial

Tracks that are of new construction or require upgrade must be built with not less than
1001bs rail.

Larger rail in combination with heaver components (tie plates, more spikes) required to
support the rail provides great stability to forces of passing trains.

For passenger trains, 85lbs rail supports the weight of the passenger cars without issue.
However, weight in this case is not the primary factor, it is speed.
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As per BRR-2009 joints will not stay up due to rail end batter. In conditions where rail end
batter is present, high speed is particularly high risk due to continuous pounding of car
wheels on Joints. This action contributes to joint bar breakage and creates an extremely
uncomfortable ride for passengers, to a point where standing in a car may be difficult.

The photo below is NOT taken at the VIRC and in this case the rail is 100lbs. However it
demonstrates the effect of joints with batter that will not stay up.

Y

4

In many cases, where rail is older and smaller, the only way to correct this issue is to cut out
(crop) the end of each rail. Surfacing track and rail in this condition will not resolve the
issue.

It is well to note that the severity of the battered rail ends at VIRC is not known. However,
such conditions must be taken into consideration for the safe passage of trains and
determination of speed.

Operating at Class 3 speed (40 mph Freight and 60 mph Passenger) as per the request
within these documents is the primary focus and risk. Speed is the worst enemy of light rail
even when the track structure is in excellent condition.

Rail wear is not addressed within these documents but must also be taken into consideration
for rail replacement. Maximum rail wear is established by each railway as a standard,
under direct requirements of the TSR. These standards for the VIRC were not available
within these documents. None-the-less, rail wear measurements are also not available.

BIC
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The IRCP-2014 does not have funding with in the plan to address rail end battered, rail wear
or replacement of rail.

It is expected that a substantial amount of funding will be required for rail to operate safely.

Based on the potential of business opportunities within these documents, 801lbs rail and 851bs
rail would have to be replaced to accommodate traffic volumes and car load weights.
Provided below is an overview of potential costs for rail only. These dollar amounts are
estimated and are provided as reference only. (Wellcox Spur not accounted for)

Total Mainline Track Miles 139.7
Track with 100lbs Rail 10.6
Total rail replacement in Miles 129.1
Total rail replacement in Linear Feet 1,363,296.0
Estimated cost of 115Ibs Rail per foot $28.00
Total Rail Cost - Material Only $38,172,288.00

Class 3 track enables a passenger train to travel at speeds of up to 60 mph and freight trains
up to 40 mph.

Based on the information provided with in these documents, in relation to rail, the potential
risk of derailment is extreme for all trains traveling at these speeds.

Intentionally Left Blank
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Tie plates provide support for the rail seat to counter forces of trains adding stability to the
track, length of life of a wood tie and provide uniform wear on the rail head.

There are many type of tie plates in the industry in some cases specifically designed to meet
a specific need of a railway.

As per BRR-2009 tie plates on the VIRC are typically single shoulder. The shoulder on the
tie plates provides support to lateral loading of passing trains. However there is no support
on the low side of the plate for the lack of a shoulder. This transfers all forces to the spike(s)
trying to hold the rail from rolling over.

Single shoulder tie plates are generally no longer used and where they are in place, are
removed in tie replacement programs.

Single Shoulder

Single Shoulder Plate

As per the Rules Respecting Track Safety (TSR)
VI.  Tie Plates
In Classes 3 through 5 track where timber crossties are in use there must

be tie plates under the running rails on at least eight of any 10 consecutive
ties.

The tie plates presently in track meet the requirment of the rule.

However, again in Industry Standards, the minumum requirement is double shoulder.

A double shoulder tie plate provides support on both sides of the rail, high and low. Double
shoulder tie plates are about 60% larger than a single shoulder tie plate. This translates into
added support for carloads and train forces.

Double Shoulder

Double Shoulder Plate
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The BRR-2009 recommends that single shoulder tie plates be replaced with double shoulder
tie plates where ties are replaced. However, if replacements cannot be found, then such
plates will not be replaced. These dollar amounts are estimated and are provided as reference

only
Total ties being replaced 110,300
Total plates required 220,600
Estimated cost per plate $5.00

Total Estimated Cost for material $1,103,000.00
Single shoulder tie plates will not be able to support anticipated traffic volumes going into
the future.

Operating at Class 3 speed with single shoulder tie plates is not recommended. The risk of
derailment, especially, on curves is extremely high.

Intentionally Left Blank
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ANCHORS

Unit Channel Unit Wrench-On Improved Fair
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The BRR-2009 indicates that the anchor pattern on the VIRC is inadequate or non-existent.

The BRR-2009 report recommends box anchoring every third tie where trains may operate.
It further states that there is no evidence of rail creep, at the time of the report.

Consideration must be given to traffic volumes today, as reason for the lack of rail creep and
such consideration must take into account the proposed business plane to increase rail traffic
volumes into the future.

Rail anchors are vital to ensure that rail creep does not occur. This is especially important
on grade (hills) approaches to bridges and turnouts. Rail creep can lead to derailment of
trains,

The Rules Respecting Track Safety stipulate that:

VII. Rail Anchoring

A sufficient number of anchoring devices will be applied to provide
adequate longitudinal restraint.

While at this time it is confirmed in two reports that rail creep is not occurring, as per above
it is highly expected that increased traffic will promote rail creep. These dollar amounts are
estimated and are provided as reference only.

Total Ties in Track including Wellcox Spur 411,552
Box Anchoring every 4th Tie 411,552
Estimated cost per plate $2.50
Total Estimated Cost for material $1,028,880.00

There are no budgetary provisos within the IRCP_2014 for the application of rail anchors.

Industry Standards require the anchoring of all track at a minimum of every forth tie.

Intentionally Left Blank
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JOINT BARS

¢k 4k £

Splice Bar Full Toe Toeless
Angle Bar Joint Bar

9000 Full Toe Angle Bars are being replaced. This is represented of all remaining joint bars
in track.

Joint Bar Total 35,067
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Track Ballast is the backbone of track component support.

Ballast provides support to restrain the track (ties and rail) under load of passaging trains.
While ties, rail, tie plates, spikes and anchors all play vital rolls in component stability,
ballast plays the crucial role of stabilizing the track.

The Rules Respecting Track Safety (TSR) stipulates;
L Ballast: General

Unless it is otherwise structurally supported, all track must be supported
by material which will:

(a) transmit and distribute the load of the track and railroad rolling
equipment to the subgrade;

(b) restrain the track laterally, longitudinally, and vertically under
dynamic loads imposed by railway rolling equipment and thermal
stress exerted by the rails;

(c) provide adequate drainage for the track; and

(d) maintain proper track cross-level, surface, and alignment.

Intentionally Left Blank
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Newly constructed Class 2 Track to handle coal trains

The BRR-2009 report indicates that the ballast through the VIRC is contaminated pit run
ballast with a proportion of large round rock (2” to 47).

Recommendations are made to provide crush rock at a rate of 480 to 600 cubic yards per
mile. This amount is required to facilitate the replacement of the track shoulders to improve
drainage and replace lost ballast from tie change out.

The IRCP-2014 plan is providing an average lift of two inches for both the Victoria
Subdivision and the Wilcox Spur. However, it is not taking into consideration the required
ballast to improve drainage.

As part of this improvement, the result of replacing the track shoulder would also remove
vegetation from the track. These dollar amounts are estimated and are provided as reference
only.

IRCP-2014 -
Cubic Yards PLAN Difference
Total Recommended Ballast
Per Mile 480 600 311.01 480 600
Total Track Miles 142.9 142.9 142.9 142.9 142.9
Total Cubic Yards 68,592.0 85,740.0 44,443 .3 -24,148.7 -41,296.7
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Price Per Cubic Yard $25.42 $25.42 $25.42 $25.42 $25.42

Total Cost of Ballast Only $1,743,608.64 $2,179,510.80 $1,129,749.42 $613,859.22 1,049,761.4

Average between the two $ $1,961,559.72 $1,129,749.42 -$831,810.30
Average Cubic Yards 77,166.0

The chart above provides a review of the ballast recommendations and that, which was
provided by the IRCP-2014-plan. The plan does not sufficiently fund the recommendations.
It is important to supply sufficient ballast to hold the track structure and provide adequate

drainage.
Ballast Lift 2 Inch IRCP-2014 -
Average Required for 2" lift PLAN Difference
Miles 142.9 142.9 0.0
Cubic Yards 37,259.90 44,4433 7,183.4
Price Per Cubic Yard $25.42 $25.42 0.0
Total $947,146.66 $1,129,748.69 182,602.0

The IRCP-2014 stipulates that an average of a two inch lift will be provided as per the chart
above, ballast 1s adequately provided within the plan.

Providing a minimum lift without addressing the shoulders is not recommended. With the
proposed business plan, the ballast shoulder will have to be addressed.

Further, the requested Class of track must meet specific super elevation (banking of the
track) standards to maintain the requested speeds. This requirement is not addressed
within the documents provided.

This is important, as should curvature required additional super elevation to maintain the
required speeds than additional ballast will be required.

The ballast volumes may be dramatically increased if the present super elevation is
insufficient for class three track.

This should be addressed to determine the necessity and if so, required additional ballast
volumes.
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There are 104 signalized crossing between Victoria and Courtenay. The BRR-2009 report
provides some detail into the concerns and potential safety hazards of the crossings.

As per the report, 10 new crossing signal systems have been installed and a few older
crossings upgraded. (Numbers are not provided).

The report spotlights the following as areas of concern:

The crossing equipment presently in place is dramatically out of date to a point where some
parts are no longer manufactured. In general, the report identifies the equipment as
antiquated and in need of update to maintain the safe passage of trains and the public.

A serious safety issue noted is the old rusty rail and fouled ballast. These items, isolated
and combined, can cause poor shunting and train detection. This could result in a train
approaching a crossing without notification (lights, bells and gates (where equipped) will not
turn on) to the public of its approach.

Given the many crossing and public interaction, a train traveling at Class 3 speeds would be
of great concern and present extreme high risk.

Crossing Sight Lines are poor at many locations (no numbers provided). “In some cases,
sight lines are so restricted, that motorists have to be almost on the track before they can see
an oncoming train”.

“In more rural areas, uncontrolled vegetation growth on the right of way is blocking the sight
lines.”

“In urban areas of Nanaimo and Victoria the right of way is very narrow and buildings often
block sight lines.”

The report notes that a great effort has been made to maintain the equipment as best as
possible. However, it states, “in many cases it (the equipment) has reached the end of its
service life and needs to be upgraded or replaced.”

As per the document before any additional traffic and prior to Passenger Trains, each
crossing should be assessed for Transport Canada Grade Crossing Standards.

Recently Part C of these standards has been updated and includes:

5. Grade Crossing Surface
6. Road Geometry (Grade Crossings and Road Approaches)
7. Sightlines

8. Signs
o 9 Warning Systems Specification

The IRCP-2014 plan makes no concessions for the rehabilitation crossings with the upgrade
budget. However, the SVI has stipulated that “necessary maintenance expense funds are
allocated as part of the 10 year operating financial plan and budgeting as required in order
to continue the maintain all level crossing signal systems in a safe condition and in
compliance with the applicable regulatory standards.”
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No further information is provided.

It is high recommended that this funding be reviewed to allow for the recently updated
standards.

There should be a budget allocated for the review of all crossing and their ability to meet
standards prior to any other track work being performed. A clear funding scope should be
devised to understand the true cost of these upgrades.

Crossings may be protected by slowing train traffic to ensure that safety 1s maintained.
However, given the number of crossing on the VIRC, this is impracticable. In the case of
passenger trains, schedules would be greatly influenced.

Crossings are a vital part of the infrastructure and high risk area of operations for train
traffic and the general public.

Based on the information provided with in these documents it is highly unlikely that
sufficient funds are available to deal with both signals, crossing sightlines and the new
standards.
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Water is the number one enemy of any track structure.

Vegetation retains water, water promotes vegetation, which contaminates ballast, promotes
tie rot, creates surface defects, increases joint pumping, and increases the probability of rail
and joint failure through soft grade and low joints.

The BRR-2009 report identifies vegetation as a major concern.
“The vegetation conditions are considered to be in contravention of the rules”

The IRCP-2014 does not provide specific funding for rectifying this condition under the
proposed funding.

However, the SVI has stipulated within the IRCP-2014 that “funds are allocated, as part of
the 10 year operational plan and related budget forecast for the railway, as necessary to
maintain vegetation control to address all necessary track maintenance and safety issues.”

It is recommended that funds be put in place to address the necessary vegetation control
before other track work is initiated.

Drainage and Culvert work should also have funds and be addressed before other track
work.

The BRR-2009 indicates that at least one culvert in in serious condition where a 10mph slow
has been issued. It is probable that this has been corrected since the report.
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SCHEDULES

Refer to: Appendix 1
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The condition of the track structure has great influence on the ability of any train being able
to maintain a schedule.

In determining the ability of a train to meet the requirements of a schedule and assigning a
class of track, the specific components must be taken into consideration.

A review of the Proposed Passenger Schedule for Monday to Friday and Saturday — Sunday —
Statutory Holidays indicates as per the IRCP-2014 plan that Class 3 Track is required to
meet the schedule.

The Monday to Friday runs from Victoria West to Nanaimo will, according to the schedule,
take two hours and twenty-nine minutes. The average speed of the trip will be 29.23 mph.
This will include all necessary scheduled stops.

The Saturday, Sunday and Statutory Holiday runs from Victoria West to Courtenay will,
according to the schedule, take four hours and twenty minutes. The average speed of the trip
will be 29.23 mph. This will include all necessary scheduled stops.

While the average speed is 29.23 mph, in certain areas of the track, the train speed must
increase speed to 42 mph (in one area for 8.4 miles) to maintain schedule. This is a constant
situation throughout the runs VIRC.

The schedule as per the IRCP-2014 clearly indicates that Class 3 track must be sustained to
make this a viable venture.
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DOCUMENTATION OVERVIEW

Accuracy of information provided

Document: BC Ministry of Transport and Infrastructure - Evaluation of the E&N Railway
Corridor: Baseline Reference Report.

This document is dated.

This evaluation was comprised with documentation dated back to 2003, 2004, 2005, 2006,
2007 and 2009. An inspection conducted by hi-rail of 142.9 miles of track, plus one yard, was
initiated in 2009 by the authors over a period of three days, to help compile the evaluation.

This leaves a large gap between the evaluation and the intended project start date of 2015
(5 years). Given the state of the track structure and deterioration at the time of evaluation,
it is expected that the structure, if not effectively maintained over that period of time

(5 years), has entered into a state of greater disrepair.

This was made evident in March 2011 when VIA Rail passenger service was ceased due to
deteriorating track conditions and the inability of the rail operation to maintain train speeds.

Document: Vancouver Island Rail Corridor (VIRC) — Reinstatement and Long Term
Viability Operational Plan June 2012.

And

Document: Vancouver Island Rail Corridor (VIRC) — Initial Railway Corridor Upgrade Plan
2014.

Both documents are consistent with the amount of funding request.
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RTC Rail Solutions Ltd. was retained to review the associated documents and provide a
conclusion based on facts, in combination with the Rules Respecting Track Safety (TSR) and
Industry Leader Standards, to assess the feasibility of Vancouver Island Rail Corridor
(VIRC) — Initial Railway Corridor Upgrade Plan.

RAILWAY STRUCTURE - IN TO THE FUTURE
The IRCP-20104 is based on the future potential for Freight Expansion.

The funds for the initial upgrade plan is a stepping-stone to forming the initial part of an
overall $103.4 million plan.

As per the document “Potential for Freight Expansion” 3.1 “The primary market for freight
rail service are high weight, low value commodities that are not time sensitive.” The
document continues to outline several new prospects “The most significant of these prospects
are new customers in the coal, aggregate and forestry industries.”

Increased volumes of these high weight commodities should play a vital role in consideration
of Railway Industry Standards, not just meeting the minimum rules of the Rules Respecting
Track Safety (T'SR), for the upgrade plan. Specifically, rail, tie plates, anchors and ballast.

(The safety factors of crossings are not to be diminished by these component considerations).
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MEETING INDUSTRY STANDARDS FOR CONTINUED SAFE OPERATIONS

The Initial Railway Corridor Upgrade Plan cannot support the intended rail operations at
TSR Class 3, in a safe manner under Industry Standard and recommendations, after the

plan is executed, due to:

1. Class 3 Speed — 40 MPH Fright and 60 MPH Passenger.
a. The Track infrastructure is to light for operation speeds, passenger or freight.
i. Note: Speed restriction may be applied, however the request for
Class 3 operations must take into consideration the maximum
operating speed possible.

2. Rail — 93% of the rail in place does not meet Industry Standards for track speed.
a. There are no provision within the plan for any rail upgrade or replacement of
defective rail if found.

3. Tie Plates — 93% of the tie plates in place do not meet Industry Standards for track
speed. Only tie plates where ties are changed out will be replaced, if available.

4. Anchors — 100% of track does not meet Industry Standards for anchor application.
a. This is a TSR related issued, that if track creep is evident at any time during
operations, immediate action must be taken to correct or track must be
remove from service.

5. Ballast & Drainage — Ballast is severely contaminated preventing adequate
drainage and does not meet Industry Standards.

6. Public Crossings at Grade & Signals — Documentation does not adequately
address public safety at public crossings at grade for Track Speed and crossing
equipment deterioration.

7. Requirements of Super Elevation - Curves require a certain amount of super
elevation (lifting the outside rail of a curve, higher than that of the inside) to
accommodate track speed and maintain equilibrium (equal weight on all wheels) of
railway cars and their loads, so that trains do not fall roll over. (Banking Curves).
This information is not provided and must be taken into consideration.

Ultimately, when track meets the requirements of the Rules Respecting Track Safety, the
intent of the rules must be applied with Industry Standards. It is the responsibility of the
owner, operators and maintainer of the track to ensure the safety of their employees, the
public and the environment.

These items as listed create serious safety concerns in the operation of the railway at the
proposed Class 3 Track.
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MEETING REGULATORY REQUIREMENTS

Rules Respecting Track Safety

Notwithstanding Bridge Structures (not evaluated), the proposed Vancouver Island Rail
Corridor (VIRC) — Initial Railway Corridor Upgrade Plan funding is sufficient to bring the
track back into compliance with the Rules Respecting Track Safety in isolated defects for
Class 3 track.

However, it is pushing the limits of safety to the extreme. This review identifies specific
areas of serious concern of maintaining compliant and moreover, meeting a safe level of
Railway Industry Standard, for the specific class of track over any significant duration of
time.

The Rules Respecting Track Safety are provided as the absolute minimal standard on which
train traffic is allowed to operate. In short, the TSR came after the engineering of track and
is based on Railway Industry Standards of the railways, addressing those standards.

Initiating an upgrade plan where passenger traffic is to be operated at speeds of up to 60
mph and freight trains up to 40 miles per hour, Industry Standards in practice today must be
taken into consideration for the safety of the railway and those around it.

The upgrade plan identifies its capability of addressing the absolute minimal railway
standards in accordance to the Rules Respecting Track Safety for the required class of track.
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T

1
RaiL SOLUTIONS LTD.

This assessment was provided by Alberto Simoes of RTC Rail Solutions Ltd.

Alberto has direct hand on expertise of railway track structures and their behaviors with 28
yvears on track with Class 1 Railways, branch lines, industrial railways and yards across
North America.

He has held positions as a Track Laborer, Railway Equipment Operator, Track Inspector,
Supervisor of Track Maintenance (Road Master), Capital Project Supervisor, Departmental
Investigator and Track Inspector Trainer.

Alberto provides training for Track Inspectors, Develops and Executes RFPs, Designs,
Executes and Maintains Safety Management Systems and provides Track Evaluations
Reports with immediate remedial action directions for defects, through the operation of
Track Evaluation vehicles.

Alberto has extensive experience working with tracks similar to the VIRC.

Railway Industry Standards for mainlines are private and confidential documents,
belonging to each railway. There are no documents attached to this assessment of these
standards. However, Industrial Railway Standards are made public and as reference
material, two have been attached.
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Prepared by:  Alberto Simoes
RTC Rail Solutions Ltd.
5909 Great Bear St.
Prince George, B.C.
V2N 6R2
Phone: 250-614-9182
Fax: 604-357-1100
Email: info@rtcrailsolutions.net

Web: www.rtcrailsolutions.net
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Vancouver Island Rail Corridoe (VIRC) WEEK_SHEDULE

Train Nos.  Days of Operation Departure From To
398 Mon-Fri (no SH) 06:30 Manaimo Victoria
399 Mon-Fri (no SH) 09:15 Victoria Nanaimo
498 Mon-Fri (no SH) 12:00 Manaimo Victoria
499 Mon-Fri (no SH) 14:45 Victoria Nanaimo

Detailed Service Schedule:

Vancouver Island * Proposed Passenger Rail Schedule
Monday to Friday Schedule - No Statutory Holiday Service

Speed

Proposed Proposed Proposed Proposed
499 399  Distance teauiredto 398 498 _
Weekdays Weekdays Run Time Miles d::t;::':‘:'n POST STATION Weekdays Weekdays Run Time
Mon-Fri Mon-Fri time (MPH) Mon-Fri Mon-Fri
14:45 09:15 0.8 VICTORIA WEST* 08:59 14:29
N 14:52 09:22 00:07:00 1.83 15.69 2.63 ESQUIMALT* 08:52 14:22 00:07:00 S
4.9 PALMER
o 15:03 09:33 00:11:00 5.27 28,75 7.9 LANGFORD* 08:41 14:11 00:11:00 o
15:06 09:36 00:03:00 1.80 36.00 9.7 WESTHILLS* (Prop.} 08:38 14:08 00:03:00
R 15:31 10:01 00:25:00 10.30 24.72 20 MALAHAT 08:13 13:43 00:25:00 U
25 CLIFFSIDE
T 26.2 STRATHCONA T
15:50 10:20 00:19:00 7.80 24,63  27.8 SHAWNIGAN* 07:54 13:24 00:19:00
H 15:59 10:29 00:09:00 3.40 22.67 31.2 COBBLE HILL 07:45 13:15 00:09:00 H
16:09 10:39 00:10:00 4.30 25.80  35.5 COWICHAN* 07:35 13:05 00:10:00
16:17 10:47 00:08:00 4,20 3150 39.7 DUNCAN* 07:27 12:57 00:08:00
41.8 HAYWARD
B 16:37 11:07 00:20:00 11.50 34.50 51.2 CHEMAINUS* 07:07 12:37 00:20:00 B
16:48 11:18 00:11:00 7.20 39.27 58.4 LADYSMITH* 06:56 12:26 00:11:00
o 16:58 11:28 00:10:00 6.30 37.80 64.7 CASSIDY 06:46 12:16 00:10:00 (o]
66.9 5. WELLINGTON
U 69.2 STARKS U
17:14 11:44 00:16:00 7.80 29.25  72.5 NANAIMO* 06:30 12:00 00:16:00
N 77.3 WELLINGTON N
86.8 NANOOSEBAY
D 95.2 PARKSVILLE* D
101.8 QUALICUM BEACH*
110.2 DUNSMUIR
116.8 DEEP BAY
126.1 BUCKLEY BAY
130.2 UNION BAY
139.7 COURTENAY*
Run Time 02:25:00 02:29:00 02:25:00 71.70 02:29:00 02:25:00 02:29:00 Run Time
Aver. Spd 29.23 29.23 29.21 29.23 29.23 Aver, Spd
Class of Track 2 2 2 2 2 Class of Track
Total Miles at Class 3 | 3100 | 42.76%
Average Speed 35.81
Class of Track 3

****Factors of acceleration and deceleration are not calculated.

Shedules_station_to_station_times

RTC
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Vancouver Island Rail Corridoe (VIRC)

Train Nos.
398
399
498
499

Detailed Service Schedule:

Days of Operation

Mon-Fri (no SH)
Mon-Fri (no SH)
Mon-Fri (no SH)
Mon-Fri (no SH)

SAT SUN_STAT SHEDULE

Departure
06:30
09:15
12:00
14:45

From
MNanaimo
Victoria
MNanaimo
Victoria

To
Victoria
MNanaimo
Victoria
MNanaimo

Vancouver Island * Proposed Passenger Rail Schedule
Saturday - Sunday - Statutory Holiday (10) Shedule

Speed
Proposed 699 Proposed 599 Distance Required to
Weekends Weekends  Run Time Miles destination
Sat/Sun/SH  Sat/Sun/SH based on
time (MPH)
19:00 9:45
N 19:07 9:52 00:07:00 1.83 15.69
(o] 19:18 10:03 00:11:00 5.27 28.75
19:21 10:06 00:03:00 1.80 36.00
R 19:46 10:31 00:25:00 10.30 24.72
T
20:05 10:50 00:19:00 7.80 24.63
H 20:14 10:59 00:09:00 3.40 22.67
20:24 11:09 00:10:00 4.30 25.80
20:32 11:17 00:08:00 4,20 31.50
B 20:52 11:37 00:20:00 11.50 34.50
21:03 11:48 00:11:00 7.20 39.27
(o] 21:13 11:58 00:10:00 6.30 37.80
U
21:29 12:14 00:16:00 7.80 29.25
N 12:22 00:08:00 4.80 36.00
D 12:50 00:28:00 17.90 38.36
13:01 00:11:00 6.60 36.00
13:13 00:12:00 8.40 42.00
13:42 00:29:00 20.00 41.38
14:05 00:23:00 9.50 24.78
Run Time 04:20:00 04:20:00 04:20:00 138.90
Aver. Spd 29.23 29.23 31.62
Class of Track 2 2 3
Total Miles at Class 3 | 88.70 |63.86%
Average Speed 37.28
Class of Track 3

****Factors of acceleration and deceleration are not calculated.

Shedules_station_to_station_times

Mile

POST STATION

0.8 VICTORIA WEST*
2.63 ESQUIMALT*

4.9 PALMER

7.9 LANGFORD*

9.7 WESTHILLS* (Prop.}

20 MALAHAT

25 CLIFFSIDE
26.2 STRATHCONA
27.8 SHAWNIGAN*
31.2 COBBLE HILL
35.5 COWICHAN*
39.7 DUNCAN*
41.8 HAYWARD
51.2 CHEMAINUS*
58.4 LADYSMITH*
64.7 CASSIDY
66.9 5. WELLINGTON
69.2 STARKS
72.5 NANAIMO*
77.3 WELLINGTON
86.8 NANOOSEBAY
95.2 PARKSVILLE*

101.8 QUALICUM BEACH*

110.2 DUNSMUIR
116.8 DEEP BAY
126.1 BUCKLEY BAY
130.2 UNION BAY
139.7 COURTENAY*

Proposed 598 Proposed 598
Weekends
Sat/Sun/SH

02:29:00

9:29
9:22

9:11
9:08
8:43

08:24
8:15
8:05
7:57

7:37

7:26
7:16

7:00

29.23
2

Weekends
Sat/Sun/SH

18:50
18:43

18:32
18:29
18:04

17:45
17:36
17:26
17:18

16:58
16:47
16:37

16:21
16:13

15:45
15:34
15:22

14:53
14:30
02:29:00

29.23
2

RTC
Page 46 of 157 TRA2015-50300

Run Time

00:07:00

00:11:00
00:03:00
00:25:00

00:19:00
00:09:00
00:10:00
00:08:00

00:20:00
00:11:00
00:10:00

00:16:00

02:29:00

Run Time
Aver. Spd
Class of Track
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ENGINEERING SPECIFICATIONS
FOR
INDUSTRIAL TRACKS

CN — ENGINEERING
OFFICE of DESIGN & CONSTRUCTION

Effective: September 12, 2011
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Specifications for Industrial Tracks
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1.0 Foreword

These specifications are provided only as a guideline for design purposes and should not be taken as
authority to construct industry trackage without prior review and approval from CN Design and
Construction. This document is addressed to firms, developers and local authorities who want to
construct a rail siding to an existing facility, to a green field site, including rail access to industrial parks,
and to rail-truck transload facilities. The document is an especially useful guide to the Consulting
Engineers and to the Contractors retained by groups/firms requiring rail access.

The specifications represent the minimum standard of construction and design for Industrial lead and
service tracks and in-plant tracks. Tracks exceeding 1/2 mile in length or that are planned for speeds in
excess of 10 mph or that are to handle cars greater than 70 feet in length, hazardous materials, and unit
trains are subject to more restrictive specifications. Deviations from these standards, as provided for
within the specifications, must have approval from the office of the CN Senior Manager Design and
Construction. All other changes requested must be approved by office of the CN Chief Regional
Engineer.

Please note that the information contained within this document is the property of CN, and that this

information cannot be used outside of its intended purpose. CN reserves the right to modify this
document at any time.

Page 51 of 157 TRA-2015-50300



Specifications for Industrial Tracks

2.0 Development of Industrial Projects

2.1 Process for Industrial Track Projects

The development of an Industrial Project requiring rail service by CN can be broken into
five distinct steps. These steps identify the various stages of development and levels of
contact with CN.

Step 1 - Initial Contact with CN Business Development/Real Estate

The initial contact for Industries requiring rail service is the CN Business Development /
Real Estate Group. The Business Development/Real Estate Group can provide assistance
with site location, preliminary rail layout, rail serviceability, and shipping rates. The
Business Development/Real Estate Group will consult with the CN Engineering and
Transportation Departments to ensure the project is the most effective combination of
location, shipping rates and serviceability.

Step 2 - Development of Detailed Design

Once the conceptual work has been completed with the assistance of CN Business
Development/Real Estate, the Industry is to obtain the services of an Engineering
Consultant or Rail Contractor to develop a detailed design for their facility. The
development at this stage will ensure the rail portion of the project integrates with the
remainder of the project and will provide sufficient details to allow CN Design and
Construction to evaluate the design for compliance to CN Engineering Track Standards.

Step 3 - Submission of Detailed Design to CN Design and Construction

The detailed design drawing prepared by the Industry’s consultant is to be submitted to
CN Design and Construction for review. The proposed design will be evaluated against
CN Engineering Track Standards, which are outlined in this document. The design will
also be confirmed with CN Transportation to verify serviceability. Approval at this stage
ensures the design meets requirements specific to CN. The drawings must be approved
and signed and stamped by a Professional Engineer prior to submission.

Step 4 - Construction

CN forces will be involved in any work that is located on CN property. This usually involves
installation of mainline turnouts, signals work, etc. It is the Industry's responsibility, along
with its contractors, to ensure that construction of the project is in accordance with the
project design specifications.

Step 5 - Completion

Once construction is complete and the rail facility is ready to enter into service, CN will
conduct a final inspection to ensure the track is safe for rail operation. This is typically
done by the local track supervisor, which can be arranged through CN Design and
Construction. CN also requires a paper or electronic copy of the As-
Constructed/Agreement drawing(s) for sidetrack agreement purposes and will retain a
copy of the sidetrack agreement(s) for CN'’s records.
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2.2 Contacts

Primary Contact is:

Local CN Business Development/Real Estate Manager

Name Phone Number

Fax Number Email Address

Local CN Design and Construction Contact

Name Phone Number

Fax Number Email Address
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3.0 Design Standards

When designing track to serve an Industrial Facility or Lead Track, the following elements must be
considered:

3.1

e Direction of Inbound and Outbound traffic;

e Car Lengths and car floor heights (if applicable)
e Loading method and capacity;

* Frequency of service

« Commodity transported.

General

All new construction is to comply with all CN Engineering Track Standards and appropriate
regulatory requirements including those outlined in Section 4.
Industrial spurs or lead tracks longer than 2 mile in length must provide for a run-around track. If
a spur or lead track is less than a 2 mile but does not have all switch points facing the same
direction, a run-around may also be required.
Maximum gradient on industrial spur track is to be no greater than 2% and should be limited to
1% on lead tracks. Grades on track at locations used for spotting rail cars should be 0%, but in
no case should exceed 0.2%.
Track shall be designed for standard gauge of 56-1/2".
Minimum track centers shall be as follows:
a. Unless physically restricted, 25' track centers should be used to provide safe working
space for employees between Main and industrial spurs or lead tracks.
b. Between industrial or yard tracks: 14 ft.
c. Greater track centers may be required to accommodate loading of specific commodities.
For example, a minimum of 25’ track centers is required at log/pole loading facilities.
The horizontal clearance envelope as well as the minimum distance between track centers shall
be increased to account for curvature and super elevation as follows:
a. 17 per degree of curvature of track for single track

b. 2" per degree of curvature of track for parallel track

Clearance envelopes will comply with the Regulatory Requirements per Section 4.2.

Industrial track shall be constructed with maximum 20" tie spacing.

For new construction the minimum railway clearance requirements (in addition to or at least to
meet regulatory requirements) will be:

Vertical: 23'-0" Nearest Obstruction (clear headway above the top of the highest rail) except:

27'-0” Overhead Wire Lines (clear headway above the top of the highest rail)

Horizontal: 8' 6" from the centerline of track to the nearest obstruction, unless otherwise provided in
these specifications.

3.2 Design Process

All design work is to be reviewed by CN Design and Construction.
3.2.1 Drawings

1. Drawing submissions to CN may be in hard copy format or electronic in AutoCAD format and
pdf. Six (6) copies of the design are required if they are submitted in hard copy.
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2. The drawings shall be to scale (minimum scale of 1"=200" OR 1:2000) and a minimum of 11"
x 17" in size. The submitted drawing shall comply with the standard format as indicated on
pages 37, 38 and 39 and contain the following information:

+ Mile and subdivision of the mainline connection

Legal Land description of the proposed development

Width of the CN Right of Way

Plan, profile and typical cross-sections

Proposed top of rail grades

Rail Size

Turnout type and locations

Stationing will be in 100 foot increments

Actual mainline stationing on point of switch (PS) locations

Stationing for PS, clearance point, right-of-way line, and derail shall be shown,

with PS =1 + 00

Derail type

Curve data including PC/PT points, spirals (if any), and degree of curve

Vertical curve data, including length of vertical curve

Track center dimensions

Drainage and culverts

Wetlands delineation

Easements

Location of utilities

Location and details of fencing and gates

Proposed car spots, maximum car lengths and proposed maximum gross weight

Track length

e Clearance envelopes superimposed on cross-section

3. A proposed schedule for completing the work shall also be included with any submission for

a proposed development.

3.2.2 Approval of Material and Equipment

Both Industry and Contractor must certify that track related materials and equipment
meet CN specifications.

3.3 Curves

1. Maximum curvature on industrial track should be 9° unless approved by CN Sr. Manager
Design and Construction. (or equivalent curve compensation per AREMA 3.7),

2. The chord definition of curvature is to be used. Degree of Curve is defined as the angle
at the center of a circular arc subtended by a 100’ chord. Degree of Curve is related to
radius as follows:

Sin (Dc/2) = 50/R
Where Dc = Degree of Curve and R = Radius

3. If cars are to be coupled on a curve, the maximum curvature shall be 9°. This will help
prevent couplers from bypassing and cars derailing. Where the curve is in excess of 9°
there must be a minimum of 30 feet of tangent track between the last car and the point
of curve (PC) in order to couple cars on the section of tangent track.

4. Gauge of track on all curves will be 56-1/2".

5. The minimum tangent distance shall be at least 70 feet between reverse curves.
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6. The rate of change for Vertical Curves should not be more than 1.2% per station in Sags
and 1.5% per station in Summits for industrial tracks. The rate of change for Vertical
Curves should not be more than 0.60% per station in Sags and 1.0% per station in
Summits for lead tracks.

7. No portion of mainline turnouts is to be located in horizontal or vertical curves, spirals or
within track with superelevation. Point of switch of any turnout or switch point derail not
to be within twenty-five (25) feet of point of vertical curve. See Chart for minimum
distances to bridges, curves, and road crossings. It is highly desired that no portion of
the mainline turnout be installed closer than 100 feet to any bridge or public road
crossing.

3.4 Road Bed and Ditching

1. Construction of an adequate roadbed and drainage system is the responsibility of the
individual industry. The subgrade / sub-ballast / ballast structure must be designed by a
Professional Engineer licensed in the state or province of the project to ensure structural
capacity based upon the anticipated loading (i.e. 286,000 Ib cars).

2. The drainage system shall be capable of handling the maximum expected flow of water
and may not compromise the existing drainage system of the railway. Post-development
flow rates to CN property must not be increased as a result of altered runoff
characteristics.

3. Grading shall ensure there is adequate drainage away from the track structure.

4. Compact full width of subgrade and sub-ballast to density not less than 95% maximum
dry density in accordance with Standard Proctor Density Compaction Test (ASTM
D698).

5. Roadbed shall conform with Typical Cross-section as shown on page 20

a. The top of the subgrade shall be shaped with a minimum 1:40 slope for
drainage, typically each way from the centerline of the track.

b. Embankments must have a slide slope of not less than 2H: 1V.

c. Minimum depth of sub-ballast structure must be 12" and must extend at least 4
feet beyond the edge of ballast, unless otherwise approved by CN Design and
Construction. Maintained top width shall be a minimum of 24 feet

d. Minimum depth of ballast structure must be 6" under industrial track and must
provide a minimum 6" shoulder for jointed rail or 12" shoulder for continuous
welded rail. Minimum ballast depth of mainline track class 2 or higher is 12".
Particular attention must be paid to turnout locations to ensure all minimum
requirements are met.

6. The width of sub-ballast on the diverging side of turnouts shall be increased to create a
walkway for train service employees. The sub-ballast width shall taper from the
minimum of 12'-0" up to 20’ from the centerline of the tangent side of the turnout at the
end of the stock rail ahead of the point of switch, until it reaches a point that is 12’-0”
from the centerline of the diverging track. The 12°-0" minimum width should be
maintained away from the point of switch until either 4’ past the location of a derail or 50°
past the clearance point if no derail is installed, and then should be tapered (if needed)
to minimum width of 12°-0" from centerline of the track. Tennessee law requires that a
walkway be provided, which requires a sub-ballast width a minimum of 12’-0" from track
centerline be provided on one side of any industry track for the entire length.

7. Ditch profile must be designed prior to the commencement of any excavation.

8. Drainage must be given particular attention at the following places: Switches, frogs,
diamond crossings, grade crossings, and other places with limited vertical and side
clearance.

9. Culverts shall be Corrugated Steel Pipes, Structural Plate Corrugated Steel Pipes,
Seamless Steel Pipes or Reinforced Concrete Pipes to the latest CN and ASTM
Specifications and must be sufficient to withstand 286,000 Ib loading. These documents

6
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are available upon request.
3.5 Turnouts

1. Mainline turnouts must be new and comply with the current CN Engineering Standard
Plans, copies of which are available from CN Design and Construction. The turnout
must be of rail weight equivalent or greater than the mainline track and must be number
10 turnout or higher.

2. All turnouts within Industrial facilities may be new or second hand and must be a humber
8 turnout or higher, or a number 10 turnout or higher if facility is to be serviced by six
axle locomotives. Turnout rail weight must be 115RE or greater, unless approved by CN
Design and Construction. Second hand turnouts must be of acceptable quality; rail may
only be one spot rail, as defined in RM 1303-0. One spot rail is rail that is free of physical
defects and has less than 20% of allowable head wear.

3. Industrial turnouts should be in accordance with CN Engineering Track Standard Plans.

CN Sr. Manager Design and Construction may approve alternate turnout designs upon

review.

All turnouts must have new hardwood switch ties.

All turnouts must be equipped with adjustable braces.

Second hand turnout material is not to be painted.

Switch stands will be of ergonomic design and can be new or second hand, and must be

complete with connecting rods, targets, and reflective tips as required.

Frogs in other than Main Track turnouts will be either Self Guarded Solid Manganese

(SGSM) or Rail Bound Manganese (RBM). Frogs in Main Track turnouts will be Rail

Bound Manganese (RBM), Spring (SPR), or Flange Bearing (FB).

Nook

o

3.6 Derails

1. Derails must be installed:

a. Where there is any possibility of equipment, which has been left standing on
tracks other than main tracks or sidings, being moved by gravity so as to
obstruct a main track or siding;

b. On tracks on which an industry will move cars or equipment and

¢c. On mining and other bulk loading facility tracks where cars are dropped by
gravity toward the main or other track that is to be protected

d. Any location where directed by CN Sr. Manager Design and Construction.

2. Hinge and sliding type derails may be used where the speed of the equipment to be
derailed will not exceed 15 mph. A derail wheel crowder should also be installed where
any of the following conditions apply:

a. Derailing speed could exceed 9 mph; or
b. The derail is installed on the inside of a curve.

3. Switch point derails must be used when speed of the equipment to be derailed could
exceed 15 mph. Where switch point derails are used, adequate rail anchorage must be
provided to prevent rail creep.

4. Where a private locomotive, track mobile or other car moving device is in use on
industrial track, a switch point derail must be installed on the industrial track where it
joins railway track. Exact locations will be coordinated with CN Design and Construction.

5. CN Regional Chief Engineer or designate will approve the derail selection for each
installation.
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6. The following table shall be used in selecting the appropriate derail:

Distance (Feet) in which a Free-Rolling Car will achieve the Following Speed:

Gradient (%)

8 mph 9 mph 12 mph 15 mph
0.30 1000 1280 2350 3800
0.50 485 615 1125 1805
0.75 310 395 700 1090
1.00 225 285 555 785
1.50 155 190 330 510
2.00 115 140 245 380

7. Derails must be installed so that equipment will derail away from the track being

protected and shall be at least 20' beyond the 13' 6" clearance (fouling) point. Derails
must be far enough behind any insulated joints to ensure that equipment derails before
fouling the track circuit.

Hinge and sliding derails will be painted yellow, and any track equipped with a derail
shall have the switch stand lever painted yellow. Proper signage shall also be erected at
derail locations.

3.7 Cable Progressioners (Car Movers)

1.

6.

Must comply with clearance specifications.

Must have adequate lighting to ensure permanent mounted snatch blocks are visible at
all times and that cables will not impede normal working activity.

Must be painted a conspicuous color.

Lockout controls must be installed on car progressioner panel to ensure no operation
during switching or track maintenance.

Alarm system (i.e. bell, buzzer, etc.) should be integrated with start control so that a five
second warning is given to personnel in the vicinity that car progressioner will be
operating.

Standard warning sign should read “Caution: Car Puller Cables on Ground”.

3.8 Under Track Pits

1.

Unloading Pits shall be designed and constructed in accordance with the provisions of
the AREMA Manual, Specifications, Chapter 15, Part 8, Section 8.4 and must be
stamped by a Structural Engineer Licensed in the state or province which the project is
in.
Unsupported Running Rail

a. No Joints in running rail shall be permitted over the pit.

b. The top of the concrete pit walls shall be true and level to provide full bearing for
the running rails.

Structural supporting Beams

a. Running rails should be attached to the supporting beams at 2’ centers.
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b. Welding of rails to beams is not permitted.

c. Beams should be provided with masonry plates.
d. Two anchor bolts for each masonry plate (bearing plate) should be provided.
4. The cover for the unloading pit will have to be installed flush with the top of the ties or
constructed to provide minimum slopes of 4:1 from top of the ties to top of the opening and
must not protrude above the rail. Both the cover and slope sections should be of metal and
removable for ready inspection of rail and supports.

3.9 Material

3.9.1 Rail

1. Continuous Welded Rail (CWR) may be specified and will be laid and anchored under
separate specifications per CN Engineering Track Standards.

2. For tracks handling dangerous commodities, all rail must be control cooled and
approved by CN.

3. New rail, if used, shall be 115RE or greater.

4. Secondhand rail may be used in all locations except mainline switches, provided it
meets the following standards:

a. Rail lengths of 27 feet or greater are acceptable although rail less than 39 feet
may not make up more than 25% of the total rail. Rails 78 foot or longer should
be used through road crossing with joints no closer than 25 from each end of
the crossing surface.

b. Rail section shall be 112RE or greater U.S and 100RA or greater Canada only.

c. If rail of a smaller section is desired due to availability it may be used on
approval from CN Sr. Manager Design and Construction.

d. Quality must be at least 4 spot rail, meaning: Rails may have minor
imperfections in line and/or surface, or minor physical defects that will not
interfere with the safe use of the rail in yard tracks, industrial tracks and light
density spurs.

5. Rail must be within the following limits of wear:

Section 136RE 132RE 115RE 112RE 100RA
(Canada Only)
Maximum Loss

of Vertical 3/8" 9/16" 1/2" 3/8" 5/16"
Height

Maximum

Gauge Face 3/8" 3/8" 3/8" 3/8" 3/8"

Wear

End Batter 5/32" 5/32" 5/32" 5/32" 5/32"

3.9.2 Joint Bars

1. All rail joints must be of proper design and dimension for the rail on which it is to be applied.
2. "Skirted” or “Toed" bars are not permitted.
3. Second hand joint bars in good condition may be used; except insulated or compromise joints
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which must be new in all cases.
4. All joints shall be fully bolted with rail drilling that conforms to proper dimension and design for
the rail section.

3.9.3 Sub-ballast

1. Sub-ballast gradation shall be sufficient to prevent penetration of the sub-ballast into the
subgrade and shall conform to AREMA Manual Chapter 1, Section 2.11.2.5.

3.9.4 Ballast (Crushed Gravel)

1. Ballast shall conform to the following gradation, or be subject to the approval of CN Sr.
Manager Design and Construction (type and size may be modified slightly to meet local

conditions):
Nominal Size 1-2" 1" ¥a" 2" %" No. 4
% Passing by 100 90 - 100 40-75 15-35 0-15 0-5
Weight

2. Upon request of CN Design and Construction, customer must provide a sieve analysis of the
ballast.

a. Provide a sample for testing by a recognized materials testing consultant.
b. Pay for material testing.

3. Ballast to have a minimum count of particles with one or more fractured faces of 70% on each

sieve size.
4. The percent of wear due to abrasion shall be less than 30% for the ballast per ASTM C 131 “A”
Grading
3.9.5 Rail Anchors

1. Rail anchors are to be new or manufacturer certified refurbished rail anchors of appropriate size.
2. A minimum of 8 ties per 39 feet of track shall be fully box anchored (unless using Continuously
Welded Rail or otherwise directed by CN)

3.9.6 Tie Plates

1. Recommended Tie Plate Usage found on “Turnout Return Curves and Spiking Pattern for
Industrial Track” drawing, see page 33.

2. Tie plates for 5 2" base rail to be a minimum of 12" in tangent up to a 2 degree curve, 14"
greater than 2 degrees and tie cast Pandrol plated as per turnout spike pattern Page 33 greater
than 6 degrees.

3. Tie plates for 6” base rail a minimum of 14" in tangent up to a 2 degree curve, 16" up to 6
degrees and tie cast Pandrol plated as per turnout spike pattern Page 33 greater than 6
degrees.

4. Tie Plates to be double shouldered with 1 in 40 cant.

5. Tie plates may be second hand provided they are not broken or damaged.

6. All ties are to be fully plated.

10
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3.9.7 Ties

1.

All ties are to be treated in accordance with the latest edition of AREMA Manual Chapter 30.
Timber Track Ties
a. Track ties are to be a minimum of #2 hardwood ties. Ties should be new, however,
second hand ties, of quality approved by the CN Sr. Manger Design and Construction,
may be allowed if used in tangents.
b. Track ties are to be a minimum 8-6" in length and have minimum cross section
dimensions of 6” x 8". The corners may be beveled provided a minimum 7-1/2” flat
surface exists on the top and bottom.

3. Where desired or if readily available the use of concrete ties is permitted with approval by CN
Design and Construction.
4. Steel ties are not to be used in industrial tracks except upon approval from CN Design and
Construction.
5. Switch Ties shall be new hardwood ties, minimum 77x9” in size with length as required per the
appropriate CN Engineering Track Standard plan.
3.9.8 Hardware

1.

All hardware (bolts, nuts, spring washers, etc.) shall be new.

Track bolts shall be of appropriate size, complete with nuts and conform to latest edition of
AREMA Manual, Chapter 4.

Spring washers shall be of appropriate size and conform to the latest edition of the AREMA
Manual, Chapter 4.

3.9.9 Track and Screw Spikes

Track spikes shall be new 6" x 5/8” square.
Screw spikes shall be new 6" x 7/8" diameter with rectangular head

3.9.10 Bumping Posts/Earthen Bumpers

1.

3.9.11

3.9.12

1.

Bumping posts shall be Hayes Type WG or HD (or equivalent) for the designated rail section.
Install bumping posts/earthen bumpers 10 feet from the end of track, with 10 ties in front of and
all ties behind it fully anchored.

Due to the potential damage to rail car undercarriages, wheel stops are not acceptable for new
track construction, except upon approval by CN Design and Construction.

A typical earthen bumper is shown on page 21.

Derails

Install derails in accordance with the appropriate standard plans, as follows:
a. Hayes EB (Hinged Type Derail)
b. Hayes HB (Sliding Type Derail
c. Switch Point Derail - See Page 31
The correct size of derail to be used on various rail sections is as follows:
a. Size 6: 100# (Canada only), 112 1b & 115 Ib (worn)
b. Size 7: 115 |b (new) and larger
A plywood or steel shim of the correct thickness with holes punched or drilled for all fasteners
may be necessary under the derail to ensure the block lies flat on the top of the rail.

Bonding and Track Grounding

At any location where flammable commadities may be loaded or off-loaded, bonding wires
and track grounding are to be provided per CN Engineering Track Standards.

11
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Regulatory Requirements

Regulatory requirements pertaining to the design and construction of railway tracks are
established at the national, state and local level. They pertain to a variety of issues such as the
handling of Hazardous Materials, Pipe and Wire Crossings, Regulatory Clearances, minimum
construction and maintenance requirements, and road crossings. Prior to commencing
development of a project, the CN Business Development/Real Estate department should be
contacted to acquire current and local information pertaining to regulatory requirements and

submissions.

Pipe and Wire Crossings

Pipe and Wire crossings must be submitted for approval to CN. Detailed instructions and
requirements for pipe and wire crossings are available through the CN Design and Construction
contact. U.S. information is also available on the CN website:

WWW.cn.ca and view “quick links public issues”

The general process is as follows:

1. Submissions to CN for permission to cross the railway with any type of pipe or wire
must conform to the relevant General Order or Standard. The application must be
submitted to the appropriate CN contact for approval. The steps for obtaining approval
for an application are as follows:

a.

b.

Application - submit for review three (3) copies of an acceptable plan to CN
with the Application Fee.

Agreement - once the plans are approved an agreement will be sent outlining
the agreement, costs, special conditions, and Industry’s responsibilities.
Installation - installation of pipes or wires may begin once the terms and
condition letter is received by CN and three (3) working days notice is given to
arrange flagging protection and signals locating as required.

Additional information regarding the requirements for an Application for a Pipe
or Wire crossing may be obtained from CN Design and Construction.

Operating and Structural Clearances

4.2.1 Restricted Clearance Proposals

1. Requests for permanent restricted clearances require approval from the
appropriate governing Regulatory agency. Any proposal for permanent restricted
clearances shall be reviewed by CN Design and Construction in order to:

a.

b.

C.

Ensure that there is business justification for the proposed restriction and
that it cannot be economically or conveniently eliminated.

Ensure that the proposal is reviewed in the engineering context of
structure adequacy and safety.

Ensure that CN Transportation is satisfied that locomotives, railcars, and
employees can safely operate past the proposed restriction.

2.  Requests for approval of restricted clearances shall be submitted to CN Design and
Construction and shall include the following information:

a.

Location of the facility and restricted clearance, including mile post and
subdivision;
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b. Location of standard restricted clearance signs;

Reason(s) for restricted clearance;

Method of operations over the track concerned (locomotive, car progressioner or
gravity);

Need for locomotives to pass the point of restricted clearance;

Operations to be conducted over the track concerned;

Confirmation that the restricted clearance is unavoidable;

Nature of the restricted clearance (permanent or temporary);

Six (6) copies of drawing showing the relative position of the track and the
obstruction, with cross sections at each point of restricted clearance. That
drawing will indicate the following:

i. Vertical clearance from the top of rail;

ii. Horizontal clearance from the centerline of track;

iii. Location of the "Restricted Clearance" sign.

a0

—TQ o

4.3 Safety and Right of Entry

Authorized personnel working within the CN right of way must adhere to “Safety Guidelines for
Contractors and Non-CN Personnel” and must be in the possession of a "Right of Entry Permit"
issued by an Officer of the Railway that is only valid for the time period outlined in the document.
To obtain a copy of the permit, contact CN Design and Construction. Insurance required by the
“Right of Entry Permit” must be approved prior to working on CN property.

4.4 Certification and Training

Contractors working on or near CN property must present proof that all personnel have
completed the required training. All contractor personnel must also complete safety and security
training per CN Police and Risk Management requirements (including Erailsafe.com).

CN Training requirements are:

u.s. FRA On-Track Worker Safety
E-Railsafe
Canada Contractor Safety Orientation

Canadian Rail Operating Rules (CROR)

Flagging will be required for all work performed by contractors within 25 feet of CN operating tracks, or
where CN representative deems it necessary.

5.0 Track Construction

5.1 Site Grading

Construction of an adequate subgrade, which conforms to all submitted drawings, will be the
responsibility of the individual industry. The Industry shall retain the services of a Professional
Engineer to design the subgrade. The subgrade shall be designed and constructed to ensure
there is adequate drainage away from the track structure.

5.1.1  Site Clearing and Grubbing

1. The contractor is responsible for the identification and protection of overhead and
underground utilities at the site, including the portion of CN right-of-way affected by the
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construction.

2. The Contractor shall clear all vegetation and brush (except for trees and shrubs which are
to be preserved, as indicated on the drawings), rocks, expansive soils, and other similar
objectionable materials from the project site, including the portion of CN right-of-way
affected by the construction. The contractor is responsible for the safe and appropriate
disposal of materials removed.

5.1.2 Embankment Construction

Embankments shall be constructed and compacted to the lines and grades set forth
in the submitted drawings. If the quantity of materials required for construction of
embankments is in excess of the quantity of material removed from excavations.

Additional material may be obtained by widening cuts in the grading area, with the
approval of CN Design and Construction; cuts shall be widened in such a manner as
to:

Be stable

Provide adequate drainage for the cut slope and roadbed
Provide adequate protection against erosion

Adequately permitted by governing authorities.

aeoooe

5.1.3 Moisture and Density Control

Unless otherwise shown on the Drawings, embankments and those portions of cut
sections designated, shall be constructed with moisture and density control. The
moisture content of the soil at the time of compaction shall be at the optimum moisture
content plus or minus four (4) percentage points of the optimum moisture content as
determined by ASTM specification D 698.

5.1.4 Erosion Control

A seed and fertilizer mixture, in compliance with local, state/province and federal
specifications, shall be applied so as to provide adequate erosion control and slope
protection. Creeping grasses shall not be used. Additional erosion control methods,
such as the use of Jute fabric or geo-textiles, or silt fence shall be applied to ensure the
long-term integrity of slopes and embankments, as required.

52 Sub-ballast

1. Sub-ballast material may be placed once the finished subgrade is inspected. It shall
be placed, using methods that do not lead to segregation or degradation of material.

2. Place material to full width of section in uniform layers not exceeding 12" thickness
and compact to specified density.
3. Compact full width to density not less than 95% maximum dry density in accordance
with Standard Proctor Density Compaction Test (ASTM D698).
4. Control
a. Representative samples should be taken for laboratory tests to approve its
quality and nature prior and/or during its use.
b. Finished sub-ballast surface to be within 2" of design elevations but not
uniformly high or low.

5.3 Use and Handling of Track Material
53.1 Timber Track Ties
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1. Line the end of the track ties true on one side of the entire length of the track. All ties
are to be installed at right angles to the rail.

2. Treated ties must not be handled with any tool having sharp points that will
penetrate beyond the depth of the treatment, or cause damage to the ties.

3. When ties are re-spiked, the spike holes must be plugged.

532 Rail

1. Use rail saws and rail drills only for cutting and drilling rail respectively. Rail having
cuts or holes made with an oxy-acetylene torch or an electric arc must not be used.
When sawing rail for re-use, saw cut must be made at least 4” from any torch mark
on the rail.

2. Rail must be handled carefully at all times. It should be unloaded by use of a crane,
skids or threader and must not be dropped. Rail must not be struck with a steel
hammer or similar tool.

3. Expansion space between rail ends, when laying bolted rail or track panels, must be
provided. Fiber, hardwood or metal shims may be used to obtain the proper
expansion space by bringing rail ends squarely together against the expansion
shims. Expansion shims must not be removed until the rail is properly spiked, the
bolts tightened and rail anchors applied. Expansion space should conform to the

following:
Expansion Gap Inches 33 fl‘) Rail Temp. 39 ft. Rail Temp. Degree
egree F. F.

516 Below 10 Below 6
Va 10 to 14 6 to 25

3/16 1510 34 26 to 45

1/8 35to0 59 46 to 65

1/16 60 to 85 65 to 85
0 Above 85 Above 85

4. Where the length of rail being laid is in excess of 78', rails 39' or less in length shall
be laid on each side of non-bonded insulated joints, turnouts and railway crossings
at grade.

5. Lay second hand rail in the same position it occupied before removal from the
previous track so that the gauge side remains the gauge side.

6. All installations shall be designed using the same rail section throughout, if possible.
Use compromise rails, compromise welds or compromise joints to join rails of
different sections.

7. Rail joints on opposite rails shall be staggered by at least 12 feet. Rail joints must
not be placed in road crossings if possible.

8. If Continuous Welded Rail (CWR) is used, ensure that it is destressed before placing
the track into service and that Neutral Temperature of 105 degrees F has been
achieved, unless the track is north of Duluth, MN. or in Canada, where the neutral
temperature is 100 degrees F.

9. Anchor rails immediately after installation or proper destressing.

10. Place joint bars and tighten bolts before spiking the rail.

11. Tighten bolts in the rail joints in the following sequence:

a. The two bolts at the center of the bar,
b. The second bolt from the end of each rail,
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c. The third bolt from the end of each rail.
12. Tighten bolts to the following torque:

Size of Bolt Torque (ft-Ib)
1 L 490
7" 375

13. Gauge of track after laying must be uniform and within 1/8” of design.

14. Where new rail adjoins second hand rail the maximum mismatch shall not exceed
1/8". Where required, mismatch shall be reduced through welding, grinding or
replacement of the rail.

533 Turnouts
1. Minimum 13" Tie Plates are to be used in all turnout construction.
2. Tamp turnout ties firmly throughout the entire length.
3. The turnout stock rail must be bent horizontally, as shown on the standard plan.

Only standard carbon and 3HB rail, in 115 Ib section or smaller, may be field bent
with an approved bender. For safety reasons, under no circumstances are head
hardened rails or rails greater than 115 Ib to be bent in the field.

4. Ensure the switch point fits snugly against the stock rail for the entire length of the
planed portion.

5. Bolt switches, frogs and guard rails fully. Provide proper washers and cotter pins for
bolts as required. Lock tight nuts are recommended.

6. Switch stands must be securely bolted or lagged to the head block ties.

7. All switches must be equipped with the appropriate reflectorized target assembly (in
some locations a double bladed target tip is required). Target assemblies will be
properly adjusted to display green when the switch is lined for the normal route and
yellow (siding/industrial) or red (main line) when lined for the diverging route.

8. Switch targets will bear 3” black numbers on the yellow target representing the track
number.

9. |Install switch rod bolts and connecting rod bolts, except the bolt under the switch
stand, with the nut on the upper side to permit ready inspection of the cotter pin.

10. Install the connecting rod bolt under the switch stand with the head on the upper
side.

11. Install cotter pins on all connecting and switch rod bolts.

12. Position the handle to be on the frog side of switch stand when the switch is lined in
the normal position.

13. Ergonomically designed switch stands are to be used on all turnouts.

14. Lubricate switch stands, switch plates, connecting rod bolts and spring frogs
properly after assembly.

15. Maintain the distance between the gauge side of a frog and the bearing side of the
guard rail at 4' 6-%".

16. Fully anchor the length of the turnout as per CN Engineering Track Standards
Section 3.1, to the maximum extent possible.

17. Once installed, line new turnouts for through movement and clamp or spike the
switch point. Switch points shall remain clamped or spiked until inspected by a CN
Track Supervisor or his designate.

5.3.4 Other Track Materials

1. Anchor rails per “Anchor Pattern for Continuous Welded & Jointed Track”, page 28.
2. Spiking on Industrial Spurs is to be done per “Turnout Return Curves & Spike
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Specifications for Industrial Tracks

Patterns for Industrial Tracks”.

Spiking on Industrial Leads is to be done per “Turnout Return Curves & Spike
Patterns for Industrial Tracks”.

Spiking in Turnouts must fill all spike holes in the plate, up to a maximum of 6

spikes per plate.

Pandrol Plates and clips required on every other tie in curves 6 and greater.

Pandrol Plates will require four (4) screw spikes installed per plate.

Screw spikes shall be 6" x 7/8” diameter with rectangular head.

5.4 Lifting, Lining, and Surfacing

5.4.1 Distribute Ballast

1. The

Contractor is cautioned that damage caused by his equipment to track and turnouts

during the distribution of ballast will be repaired by the Contractor at his expense.
2. Lifts in excess of 6" are prohibited.
3. Care must be taken to protect signal appliances during track surfacing operations.

5.4.2 Lifting

1. Raise all tracks and turnouts with the ballast to provide a minimum depth of 6" from the
bottom of the tie to top of sub-ballast or to a depth directed by the Engineer.

2. Use tamping machines or other mechanical tamping equipment to tamp the ballast.

3. Tamp both sides of ties from a point 16" inside each rail to the end of the ties.

a. Tamp inside and outside of the rail simultaneously.
b. Do not tamp at the center of the ties between the inside limits stated above.

4. Tamp turnout ties firmly for 16 inches on either side of the mainline and turnout rails.

5.4.3 Lining

a. Tamp by hand the areas under the frog, guard rails, and heel castings, using
bars or mechanical hand tampers

b. Hand tamping to be permitted only where power or mechanical tamping is not
possible.

Line all track and turnouts to conform to the approved drawings.

5.4.4 Dressing

Dress the ballast to conform to the ballast sections as shown on attached standard
drawing “Typical Cross Section Detail”.

5.4.5 Surfacing

Bring track to a uniform gradient with corresponding cross-level to suit the alignment.

5.4.6 Tolerances

1. Gauge: The difference between gauge measurements taken 19'-6" apart may not be
more than 1/4”.

2. Alig

nment: The maximum out-of-alignment measured from mid-ordinate of a 62' chord

may not be more than 1/8".
3. Surface: The deviation from uniform profile on either rail at the mid-ordinate of a 62’

cho

rd may not be more than 3/16".

4. Cross-level: The deviation in height from one rail to the other may not exceed 3/16".
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5.5 Road Crossings

1. All new crossings shall conform to all applicable regulations.

2. All crossings shall be located clear of turnouts, switches and other track appliances.

3. Rail joints shall be kept clear of crossings and where practicable should not be located
closer than 25' to the edge of the crossing.

4. Insulated rail joints at crossings shall be installed per CN Engineering Track Standards.

5. Drainage of the track at all crossings must be properly maintained at all times.

6. Crossing surface to be as follows:

a. Only fully planked timber, concrete or solid rubber planking will be accepted.
Gravel and Asphalt crossing surfaces are not permitted.

b. Planks to be full depth of the crossing to match the height of rail. Planks
shall not protrude above the top of the rail.

c. Shim planks with shims covering the full contact area between the tie and
the plank.

7. Provide a flangeway space of not more than 3" or less than 2" deep, and not less that 2
2" or more than 3" wide.

8. Fasten timber planks with 2" x 12" crossing spikes or lag screws, with one fastening in
every other tie and at each end. Countersink planks for recessing of the washer and the
lag bolt head.

9. Trim the ends of the planks parallel to the road centerline. Bevel edges to prevent
dragging equipment from catching on planks

10. Where the width of crossing necessitates, replace jointed rail with welded rail.

11. Crossing sightlines are to comply with all regulatory requirements.

6.0 Post Construction

6.1 Post Construction Requirements and Submissions

1. Once construction is complete, the local CN Track Supervisor must inspect the track
before the facility is placed into service. The inspection can be arranged directly with the
Track Supervisor or by contacting CN Design and Construction.

2. CN also requires that an agreement/as—constructed drawing be submitted to complete
their records and to form the basis for an agreement for service. The preparation of this
drawing is the responsibility of Industries’ Engineering Consultant or Rail Contractor.
The drawing may be submitted in the same manner as the design drawing, but must
include the following additional information:

a. Track thatis owned by the Industry is to be colored Green.
b. Track that is owned by CN is to be colored Red.
c. Complete formal name of Industry to be registered on the Agreement.

3. The electronic file (AutoCAD format) or six (6) copies of the Agreement/As-Constructed
drawing are to be submitted to the Business Development/Real Estate Manager as soon
as possible after construction, prior to track being put into service.

7.0 Sample Documents
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Design Criterion

=0 Industry Lead Track Industry Service Track
Track Classification g g HAZMAT/Leads > 1/2 mi Unit Train General Service HAZMAT Unit Train General Service
E E Switched by Switched by Switched by Switched by Switched by Switched by
k3
Design Criterion ; = RR Industry RR Industry RR Industry RR Industry RR Industry RR Industry
Degree of Curve 7 deg 30 min 8 deg 9 deg 7 deg 30 min 8 deg 9 deg
Radius of Curve 764.48 716.78 637.27 764.48 716.78 637.27
Moving 0.80% 1.50% 1.00% 2.00%
Grade -
Spotting M 0% optimum not to exceed 0.20%
Vertical Curve | 529 0.60% per 100 ft 1.20% per 100 ft
Factor Summit 1.00% per 100 ft 1.50% per 100 ft
Tangent Between Curves 100° 70
Main 25" TC's minimum from Working Track to Main
Track Centers
Other 15 14'
m
Distance from To Curve 100 7o
Tio To Bridge-Xing 100'
Material Specifications
=0 Industry Lead Track (1) Industry Service Track (1)
Track Classification g g HAZMAT/Leads > 1/2 mi Unit Train General Service HAZMAT Unit Train General Service
_g E Switched by Switched by Switched by Switched by Switched by Switched by
Design Criterion ; = RR Industry RR Industry RR Industry RR Industry RR Industry RR Industry
Operating Speed M ZOMER 18 15 MPH 25 MPH 15 MPH <10 MPH 15 MPH <10 MPH
Turnout No/Wgt/Type 2ilew 1#10 1 410 New #12 New #10 New #8 New #10 New #8 New/SH
Type of Frog | Mainline Spring (SPR) or Rail Bound Manganese (REM)
Other Rail Bound Manganese (RBM) or Self Guarded Solid Manganese (SGSM)
Rail Weight/Section m 115# RE New 115# RE SH 112# RE SH (100# RA SH Canada Only)
Switch Tie - .
size 7" x 9" hardwood
Cross Tie - size 7"x9"x8'-6" Grade HW 7"x9"x8"-6" Ind Grade HW 6"x8"x8'-6" Grade HW
Cross Tie - spacing (2) M 20" 22"
Ballast depth 12" &" 12" [:§
m
Sub-ballast depth 12"
(1) - mainline turnout weight to match main line section (not less than #10-115# New)
(2) - tie spacing in xing areas are to match crossing surface specifications
REVISIONS
DESIGN AND MATERIAL TABLES
APPROVALS
OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: DAP [SCALE: NONE | DWG NO:
1 OF 1 CHECKED BY: | DATE: 16 _NOV_10_ | FILE:
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nLu

= LENGTH OF CURVE IN 100" STATIONS

SAG CURVE

MAXIMUM V,/L

TRACK SAG SUMMIT
YARD TRACKS 0.40 0.80
INDUSTRIAL LEADS 0.60 1.00
INDUSTRY TRACK 1.20 1.50

SUMMIT CURVE

e

-

VI~
G1 A

_ (G2-G1)

G1 AND G2 DESIGNATE GRADES IN PERCENT.

L= LENGTH OF CURVE IN 100’ STATIONS

V= ALGEBRAIC DIFFERENCE IN GRADES IN PERCENT (G2-G1)
V/L= AVERAGE CHANGE IN GRADIENT PER 100’ STATIONS
TO DETERMINE LENGTH (L), DMIDE V BY THE DESIRED V/L
ROUND UP THE RESULT TO THE NEAREST 100" STATION.

EXAMPLES:
GIVEN G1 = 1.05 AND G2 = 0.71 V=(-.71)—(1.05) = 1.76%
GIVEN V/L = .10 L= —1.76/.10= 17.6" STATION.

VERTICAL CURVE LENGTH = 1800" (ROUNDED UP).

"L" = LENGTH OF CURVE IN 100" STATIONS

REVISIONS
NOTES:
VERTICAL CURVES SHALL NOT FALL WITHIN THE
LIMITS OF HORIZONTAL CURVES OR TURNOUTS VERTICAL CURVES FOR
UNLESS AUTHORIZED BY THE CHIEF ENGINEER. ATPROVALS INDUSTRIAL TRACKS
OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: DAP [SCALE: NONE _|DWG No:
1 0F 1 CHECKED BY: [DATE: 18 OCT 10 |FILE:
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SPLASHBOARD FENCE
FENCE
8.0 w1 10.0"MIN,
l 5.0'MIN. 5.0'MIN
1 i
PEDESm I I r

WALKWAY SPLASHBOARD

OVERPASS CROSS SECTION

FENCE FENCE L

SPLASHBOARD SPLASHBOARD

23.0'

¢ OUTSIDE TRACK

r4--L

-
|

9.0’ 240 ——— =
‘ E,\ —_—
ql,_\/— Y .
| \—IDJ
L---—-'\
PIER FOOQTING

ELEVATION

ACCESS ROAD FOR
OFF TRACK EQUIPMENT

GENERAL:

1.

FENCE SHALL BE PROVIDED AS INDICATED ON THE CROSS
SECTION ON BOTH SIDES OF THE VIADUCT. THE FENCE
SHALL EXTEND COMPLETELY ACROSS THE STRUCTURE OR
CN RIGHT—OF-WAY, WHICHEVER IS SHORTER.

SPLASH BOARDS SHALL BE PROVIDED ON BOTH SIDES OF
THE VIADUCT IN LOCATIONS WHERE SWITCHING OR OTHER
FREQUENT RAILROAD ACTIVITIES ARE PERFORMED.THE SPLASH
BOARD SHALL EXTEND COMPLETELY ACROSS THE STRUCTURE
OR CN RIGHT—OF—WAY, WHICHEVER IS SHORTER.

LIGHTS ARE TO BE INSTALLED ON THE UNDERSIDE OF
THE VIADUCT WHERE SHADOWS CAST BY THE STRUCTURE
WOULD INTERFERE WITH THE RAILROAD OPERATIONS.

SLOPE PAVING SHALL BE PROVIDED WHERE END
SLOPES ARE STEEPER THAN 2 HORIZONTAL TO 1 VERTICAL.

FALSEWORK, NETTING OR OTHER SUITABLE PROTECTION
SHALL BE PROVIDED TO PREVENT DEBRIS FROM FALLING ON
THE TRACK DURING DEMOLITION AND CONSTRUCTION
OPERATIONS.

APPLICANT SHALL BE RESPONSIBLE FOR IDENTIFICATION,
LOCATION AND PROTECTION OF EXISTING UTILITIES.

CONTACT CN'S PUBLIC WORKS ENGINEER FOR THE
DESIGNATED PROJECT IN THE STATE IN WHICH IT IS
LOCATED AT LEAST 1 WEEK PRIOR TO COMMENCEMENT OF
WORK TO LOCATE CN UNDERGROUND SIGNAL
INFRASTRUCTURE.

2 WEEKS PRIOR TO PROJECT START, CONTACT PUBLIC
WORKS ENGINEER WHO WILL ARRANGE FOR FLAG
PROTECTION TO BE PUT IN PLACE.

APPLICANT MUST CONTACT JOINT UTILITY LOCATION SERVICE
TO DETERMINE LOCATION OF FIBER OPTICS.

. CERTAIN LOCATIONS MAY REQUIRE ADDITIONAL CLEARANCES

OR FEATURES BEYOND THOSE SHOWN IN THIS DRAWING
BASED ON LOCAL CONDITIONS.

. EXCEPTIONS TO THESE STANDARDS MUST BE

APPROVED BY CN.

NOTES:
1. CLEARANCES:

MINIMUM VERTICAL CLEARANCE SHALL BE 23’

ABOVE THE PLANE OF TOP—OF—RAIL, ADDITIONAL
CLEARANCE MAY BE REQUIRED IF SAG OF VERTICAL
CURVE MUST BE ADJUSTED OR IF FUTURE TRACK
RAISE FOR FLOOD CONSIDERATIONS OR MAINTENANCE
IS PROBABLE.

MINIMUM HORIZONTAL CLEARANCES, MEASURED AT
RIGHT ANGLE FROM THE CENTERLINE OF TRACK,
SHALL BE AS SHOWN.

MINIMUM CONSTRUCTION CLEARANCES SHALL BE
22" VERTICAL ABOVE THE PLANE OF TOP—OF—RAIL
AND 12" HORIZONTAL AT RIGHT ANGLE FROM
CENTERLINE OF TRACK. DEPENDING ON TYPE OF
STRUCTURE, CLEARANCES MAY BE INCREASED.

HORIZONTAL CLEARANCES ARE TO BE INCREASED
1 %" PER DEGREE OF CURVE WHERE THE
STRUCTURE IS LOCATED ADJACENT TO OR WITHIN
80" OF THE CURVE LIMITS.

2. FUTURE TRACKS:

SPACE IS TO BE PROVIDED FOR ONE OR MORE
FUTURE TRACKS AS REQUIRED FOR LONG RANGE
PLANNING OR OTHER OPERATING REQUIREMENTS,
WHERE PROVISION IS MADE FOR MORE THAN TWO
TRACKS, SPACE IS TO BE PROVIDED FOR ACCESS
ROADS ON BOTH SIDES OF TRACK.

3. PIERS:

PIER PROTECTION (CRASH WALLS) SHALL BE
PROVIDED IN ACCORDANCE WITH AREMA CHAPTER 8,
PART 2.1.5 FOR PIERS WITHIN 25 FEET OF THE
CENTERLINE OF TRACK.

TOP OF FOOTING SHALL BE A MINIMUM OF 6
BELOW BASE OF RAIL AND A MINIMUM OF 1 FOOT
BELOW FLOW LINE OF DITCH.

TEMPORARY OR PERMANENT SHORING SHALL BE
DESIGNED AND SEALED BY A LICENSED ENGINEER OF
THE STATE IN WHICH THE STRUCTURE IS BEING BUILT
AND SUBMITTED TO CN’S STRUCTURES GROUP FOR
REVIEW (SEE SPECIFICATION DRAWING)

4.  DRAINAGE:

DRAINAGE FROM THE OVERPASS SHALL BE DIVERTED
AWAY FROM CN TRACKS AND NOT DISCHARGED
ONTO THE TRACKS OR ROADBED.

A STANDARD FLAT—BOTTOM DITCH SHALL BE
PROVIDED ON EACH SIDE OF TRACKS AS
NECESSARY

CULVERTS MAY BE INSTALLED ON THE OPPOSITE
SIDES OF COLUMN FROM TRACK IN LIEU OF
STANDARD RAILROAD DITCHES WHEN APPROVED BY
TECHNICAL SERVICE ENGINEER. MAINTENANCE OF
CULVERTS IS TO BE AT APPLICANT'S EXPENSE.

DATE By C’\'
US_ONLY
DESIGN CLEARANCES FOR
PPRDVALE HIGHWAY AND PEDESTRIAN
OVERPASS
OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: DAP [SCALE: NONE DWG NO:
1 OF 1 CHECKED BY: | DATE: 19 JUL 10 |[FILE:
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[l b [[ b [ dhldhdbdbhdhdbdh]

ANCHOR PATTERN NEAR FIXED OBJECTS.

200

CONTINUQUS WELDED
OR JOINTED TRACK

144 TIES

IRiAiRigiRNiiRIAAIRIAI

BOX ANCHOR

BOX ANCHOR
EVERY OTHER TIE

"OPEN JOINT"
TURNOUTS

t——— [NSULATED JOINTS ————

TRACK CROSSING

OPEN DECK BRIDGES
ETC.

144 TIES

A hdhdbdbhdbhdb

CONTINUOUS WELDED
OR JOINTED TRACK

NOTES:

ANCHORS WILL BE APPLIED T0
BOTH SIDES OF EACH TI

000000

T 0T 0O

144 TIES

5416_ANCHORS
REQUIRED PER MILE 480 ANCHORS

144 TIES
576 ANCHORS

(EXCEPT JOINTS) (EXCEFT JOINTS) (EXCEPT JONTS) (EXCEPT JOINTS)
«—<S 200' 200°
> JOINTED RAIL TRACK b JOINTED RAIL TRACK - WELDED RAIL TRACK - CWR TRACK - NoTES
AT RAIL ON INSUATED JOINTS,

RAIL ANCHORS WILL NOT BE
APPLIED TO THE RAIL ACROSS
FROM THE JOINT.

BOX ANCHOR

X ANCHOR
EVERY OTHER TIE BOEVERYCTI(E,
(EXCEPT JOINTS) (EXCEPT JOINTS)

BOX ANCHOR
EVERY TIE

6,500 ANCHORS REQUIRED

PER MILE

BOX ANCHOR EVERY OTHER TIE

RAIL AND INSULATED JOINT
ANCHORS

ININIE
TToTow

TRANSITION
REVISIONS
NOTE: DATE | BY m
ON JOINTED RAIL ABUTTING A COMPLETED LENGTH OF CONTINUOUS WELDED RAIL,
THE FIRST 6 JOINTED RAILS (234) IN EACH DIRECTION MUST BE FULLY BOX
ANCHORED ON ALL TIES BUT JOINT TIES AND THEREAFTER EVER OTHER TIE
MUST BE BOX ANCHORED.
ANCHOR PATTERN FOR CONTINUOUS
APPROVALS WELDED & JOINTED TRACK
OFFICE_OF DESIGN & CONSTRUCTION
SHEET  |[DRAWN BY: JEB |SCALE: NONE DWG_NO:
1| OF 1 [CHECKED BY: AEH|DATE: 26 JUN 10 [FILE:
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DEPTH OF COVER
(2’3" MIN.)

DEPTH OF COVER
(20" MIN.)

3" (MIN.) 6" (MIN.)

]
SLOPE: 0.15% MIN. ~
| - S
e o ) ST S S
7 RQRL2LEGRLRL R LLRALALZALZEKLRLRL, LRLGQLRERIARAZLL, 7%? %
NN N I A N A A A A A A A A A

2
~ S

TYPICAL SECTION CMP/ ALUMINUM/ STEEL TYPICAL SECTION RCP
DEPTH OF COVER| PIPE DIA. MIN. GAUGE DEPTH OF COVER| PIPE DIA. | CLASS | WALL
24" TO 30" 12 MIN. TO 25'—0"|24” TO 72" W
B
IN. . " ” 24” TO 48"
MIN. TO 20 =0 |36 TO 42 10 GREATER THAN v
48" TO 60" 8 25-0 54" TO 72" c
DEPTH OF COVER — ROUND CMP (MINIMUM): DEPTH OF COVER — ROUND RCP (MINIMUM):
24" TO 36" MINIMUM AS SHOWN ABOVE. 24" TO 54" MINIMUM AS SHOWN ABOVE.
42" TO 60" 1/2 NOMINAL PIPE DIAMETER. 54" TO 72" 1/2 NOMINAL PIPE DIAMETER.
OVER 60" INSTALLATION TO BE APPROVED BY OVER 72" INSTALLATION TO BE APPROVED BY
CN DESIGN & CONSTRUCTION CN DESIGN & CONSTRUCTION
(* PIPE TO BE BOLT CONNECTED *)
REVISIONS
CMP NOTES: RCP_NOTES: _GENERAL_NOTES: DATE | BY U\'
15 NOV 10 DAP
1. CORRUGATED METAL PIPE (CMP) DESIGN, MATERIALS AND FABRICATION TO BE 1. INFORCED CONCRETE PIPE (RCP) DESIGN, MATERIALS, 1. A DEPTH OF COVER GREATER THAN 25'-0" NEEDS TO BE
IN ACCORDANCE WITH AREMA CHAPTER 1, PART 4 CLASS | & II. :ﬁn FABRICATION TO BE IN g&coéﬂmcg WITH ASTM APPROVED BY THE CN'S STRUCTURES DEPARTMENT.
2. itlﬁm‘[ﬁmaf GALVANIZED, FIBER — BONDED AND BITUMINOUS COATED OR DESIGNATION C—76.
T A0S, BT STANAD SOURING Bave 3. BEDBING'T0 BE CUASS 8 O BETTER 27 DAMETER Mo LR A TALLATION
5. BITUMINOUS PAVING ONLY IF WARRANTED BY ABRASIVE FLOW. b R URay BOUND SECTION TO BE APPROVED BY CN'S APPROVALS
6. OTHER THAN ROUND SECTION TO BE APPROVED BY CN'S STRUCTURES DEPT. 5. JOINTS AND UIFT HOLES TO BE MORTARED.
7. CMP LESS THAN 24" TO BE AVOIDED. 6. RCP LESS THAN 24" TO BE AVOIDED. OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: DAP |SCALE: N.T.S. DWG NO:
1 OF 1 CHECKED BY: [DATE: 26 JUN 10 |FILE:
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~ GUARD RAIL
</ /
R TOE  HEEL
LY s=rh [ Sps ——F o ¢ _
= * — = T =7 _\
/ A
% S =
— (o o
L POINT LENGTH
9 - L — \
a ~——P.S. to P.F.l. —= T
& - LEAD —
- LENGTH —
— LIMITS OF TURNOUT —
PLAN OF RIGHT HAND TURNOUT
#8 #10 #12 #15 #20
END TO P.S. 3- 5 5/8" 3- 5 5/8" 3- 5 5/8” 3- 5 5/8" 3- 5 5/8"
POINT LENGTH 16— 6” 31— 6" 36— 7" 45'- 9" 58— 10"
S — 1" 42" 01" 1" 42" 01" 1 16" 31" 1" 02" 00" 1° 04" 30
H.S. (HEEL SEPARATION) 5 5/8" 6 1/4” 6 1/4” 6 1/4” 6 1/4”
PS. TO P.F.l. 29'- 10 3/4” 34— 0 1/2" 41" — 17 41" — 1 1/8" 61'— 1 3/64"
LEAD 67'~ 10 3/4" 81" — 6" 98’ — 1" 112'— 4 1/8” 156'— 0 1/2”
LENGTH 91'= 0 3/8" 110'— 8 7/8" 137'— 3 3/4” 175'= 1 1/2" 220'— 0"
A(F— —5s ..i) 5 27' 09" 4 01 28" 3 29 48" 2 47 06" 1" 47" 21"
TOE LENGTH (FROG) 5- 0 12'= 0" 14'— 3" 13— 8" 16'— 1 1/2"
HEEL LENGTH (FROG) 8- 0" 14— 0" 17'— 3" 18'— 3" 24'— 10 1/2"
F—— (FROG) 70 09' 10" 5 43" 29" 4 46" 19" 3 49’ 06" 2° 51" 517
LIMITS OF TURNOUT 94'— 6 114'= 2 1/2" 140'— 9 3/8” 178'= 7 1/8” 223'- 5 5/8"
ABBREVIATIONS: NOTES: RETSIONS m
S7 SWITCH ANGLE 2. HEAW LINES REPRESENT TRACK GAUGE LINE A e
H.5. HEEL SEPARATION
P.C. POINT OF CURVE
B1" POINT OF CURVE INTERSECTION TURNOUT GEOMETRY
FL ROG ANGLE O APPROVALS
OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: JCG [SCALE: N.T.S. DWG NO:
1 OF 1 CHECKED BY: AEH|DATE: 01 SEP 96 |FILE:
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DISTANCE FROM POINT

OF SWITCH TO
CENTERLINE OF TIE . . " . )
I——— = ® e o~ = e " = = = = = = = = = w . —_ — = w0 n
. § 3 % 3 ¥ 88 8 ETTETESTESSSTESTETRYECP L S
« . BT T e oo e T T2 TSI ISYSYTSIIZNON
2k W W W R m - 2 X 2 2 g H & & &5 &8 8 8 8 8 5 33 % 2?2 3 € 2 B
L e T e e e e e e AL g“%mmmm““m
cup
23'-2" 6 1/4 " HEEL SPREAD
? E 15'-3 1/2° PLATE
i 56" —=i12" 5-8" L
20 1/2”—‘——— 20 3/4"
2 1/2" - (12) @ 22" (7) @ 20° ' (8) @ 22 3/16"
P.Sem [=—3 1/2 STOCK RAIL (136CN) BOLTED HEEL BLOCK
38'-8"
RAIL (136CN
o . 23'_& ) _RAL (1360N)
24 g4 20-0"
{ o) 88 . |%& _ . HOLD DOWN CLIP ASSEMBLY
18 1/2"BASE OF RAL TO ' R I I A R e R e e I E E e
END OF TEE i o o -
i e R R R R —=Ii— !ﬁ e [ ]
1 T | E ! | | | | | | 75 I'& |2_—_.—_—'%r—:::
4-8 1/2" | I S A A B [ |E E TIE SCREW Ss5 24mm X 165mm
oAUGE : N e T O T B -
| O R A e T R LB : L RAIL END TO BE DEPRESSED (SEE DETAL) PLATE
el L | - = = =] | : : =y P : b 4
! = B E 7 =3 B v~ = S ——— — —‘E—_"——"”-—l-z«“-m_m_ : = S=E: ' % /ﬁ;/
dRIE Y TR TR Y o e | |
1 L 4 1 . 1L 1L 9.+ L i 41 . i 4 . i i —
® O NCHNONONGO) ® O ® ® ® (@) ®
g ¢ b g
5 b (27) @ 9'-0°LG.
o™ -

13"-0" TE @}
13-0" TE @ -

Tl REW MBLY DETAI

INSTALL TIES #1 & #2
ON THEIR SIDES.

PLATES TO BE INSTALLED
IN FIELD ON 7" FACE

OF TE.
Jé;;?DM.mHSE;:}ngaUARE 65 J/4"DIA. FLAT WASHER

ASHER
PANEL #1 PANEL #2
- (21) TES © APPROX, 38'-8" LG. AN (10) TES © APPROX. 30'-0" LG. J == \ =

(20,000 Ibs. APPROX. PANEL WEIGHT) (8,000 Ibs. APPROX. PANEL WEIGHT)
DOUBLE SWITCH POINT DERAIL [ E ]
RIGHT HAND SHOWN, LEFT HAND OPPOSITE Cax ) O A4 ) A
ERES R
* ,/)---_'\\\ ,/)---_J\\ ?3/]4”
— 1
NOTES: 3/4
1. TIES TO BE PRE-DRILLED FOR SCREW SPIKES 21/32" DIA. 6" DEEP. REMOVE WEB AND BASE y
. 3/4" x 3 " PLOWBOLT HD.
2. ] - INDICATES LOCATION OF FIELD WELDED JOINTS 0" OPENING. OF RAL, HEAT AND BEND TOP DUARE NECK O
3. [ - INDICATES LOCATION OF RAIL HOLD DOWN CUP ASSEMBLIES. OF RAIL TO TOP OF TIE

4. END DRILLING 9 1/2" x 6" ~ 1 5/16" DIA. 3 3/32" AB. INSULATED PLATE JOINT ASSEMBLY

5. BEFORE SHIPPING, THROW THE SWITCH, PLACE WOOD BLOCK BETWEEN OPEN
SWITCH & STOCK RAIL TO HOLD THROW, THEN BAND BOTH SWITCH POINTS

TO STOCK RALS.
T HEDUI
DERAIL_DATA TANGENT OFFSETS FROM S \
LENGTH OF POINT 23'-2" ON 31'-6" HEEL OF SwiTcH 229 T REVISIONS
= o - X x - T T T
HEEL SPREAD 6 1/4 S-0"_ |8 21/32" HEADBLOCK TIES e — e — DATE BY
5 POINT THICKNESS 0" 10°-0" | 11 13/32 — —— — ——
T A n —_— - —
S [ RADIUS OF CVD. POINT 809.55 15'-0" | 14 17/32 SWITCH POINT THROW —=— ]
SWITCH ANGLE 0'-27'-58" 20'-0" | 18 1/32" @ §1 ROD 5" —_— _ 10 OF TE
CENTERLINE RADIUS 807.20" 25'-0" | 21 15/16" o #2 ROD | 3 23/32" DOUBLE SwITCH POINT DERAIL
APPROVALS
DEPRESS RAIL HEAD DETAIL
OFFICE_OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: OTHERS | SCALE: NONE DWG_NO:
1 OF 1 CHECKED BY: | DATE: 25 AUG 10 | FILE:
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¢ TRACK

11'-0" '
7"X16" _TIMBERS/COMPOSITE CROSSING MATERIAL

TIGHT JOINT

27— T Rk e
ST T TT TS o - " +1/2;"
0095002502 0009850 95000000050 2 1/2" MIN 5 e, /2
Poo ROAD SURFACE MATERIALS: © 5o
0050 005002500550056005009800 FLANGEWAY FILLER
050?,‘300330(?;0‘90300?30 %500 - .

3 CROSSING SURFACE

. T : CROSSING SURFACE
T et T X B T L T AE T
SUB—GALLAST 4 = =7~ GEO~TECHNICAL FABRIC (TYP.)
% — = ——— 5
RRRRULGRRRRALRARARRRRRessisssi \ I__e"-l 7"%9"x8'-6" TE__J \—gN% MODBrE ‘Ig-?h_lr bR
1/3 WIDTH M
HALF SECTION LID OR MPOSITE CR IN L
SECTION SOLID OR COMPOSITE CROSSING YRR TYPICAL DETAIL FLANGEWAY
N.T.S. TN—L
N.T.S.
¢ TRACK | \
- 11'=0" -
RUBBERIZED PANELS END CHAMFER DETAIL
P FOR WOOD CROSSING TIMBER ONLY
GAUGE PAD FIELD PAD N.T.S.
ASPHALT 7 C DRAINAGE SWALES
\ |
7"x 9"x 10" TIE fift
b i -
A ¢ / \ 20 MIN.
SUB—BALLAST % |
il r
HALF SECTION RUBBERIZED CROSSING 4 MIN. 12712 4+ MIN.
N.T.S. PLAN
¢ TRACK
1'-0" '
PRE—CAST CONC. PANEL | ‘ ’ | |
FLANGEWAY FILLER ; f—12"—] | 3
-_ TS NN D A—I
b e a0 L /ASPRALT o"snucéh‘écép'inﬁfzﬁfgi“s@? - . S | 1
i -4 L 4 R 5600500550055007 4 . 4
t 0222002 |
‘L ELASTOMERIC PAD—/

CROSS-SECTION

Fawi

7" 9" 10" TIE

NOTES:
PAN EL END DETA”_ 1. CROSSING LENGTH SHOULD EXTEND ENTIRE WIDTH OF USABLE SHOULDERS.
2. CROWN IN ROADWAY SHOULD BE ELIMINATED AT CROSSING SO AS TO
CROSSING PANELS ARE TO BE BUTTED MATCH GRADE AND PROFILE OF RAILROAD.
Lot e S ; TOGETHER OVER THE € OF TIE
¥ 2 N.T.S 3. DRAINAGE CULVERTS IN TRACKSIDE DITCHES SHOULD BE APPROPRIATELY SIZED
SUB—BALLAST > sl (24"MINIMUM DIAMETER) AND INSTALLED AT AN ELEVATION WHICH PERMITS
UNRESTRICTED FLOW. CULVERTS SHOULD ALSO BE OF SUFFICIENT LENGTH AND/OR
BNVANANANA SNVANN A@@m NVANANN SANN A@@m AVANANN SNANANS EQUIPPED WITH FLARED ENDS OR HEADWALLS TO PRECLUDE COLLAPSE OF ROADWAY
HALF SECTION CONCRETE CROSSING SHOULDER AT OR ARGUND CULVERT 1D
N.T.S.
NOTE: REVISIONS
DATE BY
1. FASTENING TO BE WITH 5/8" DRIVE SPIKE OF A LENGTH TO PENETRATE 16 NOV 10 | DAP
CROSS TIE 3" OR MORE.
2. USE ONE FASTENING PER TIMBER PER CROSS TIE, ALTERNATE POSITION

BORE TIMBER 9/16" AND COUNTERSINK PILOT BORE CROSS TIE.

3. FULLY ASPHALTED OR AGGREGATE CROSSINGS ARE NOT ALLOWED N ROAD CROSSING DETAILS
4. CROSSINGS IN CURVES WILL NEED TIES TO BE SPACED IN
RADIAL FAN ARRANGEMENT OFFICE OF DESIGN & CONSTRUCTION
SHEET DRAWN BY: DAP [SCALE: NONE DWG NO:
5. CROSSINGS IN CURVES MAY NEED TO BE SPECIALLY ORDERED. L OF 1 [CHECKED BY: — [DATE: 26 JUN 10 [FILE:
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=
=] - 0
No. 8 TURNOUT o o 8 No. 10 TURNOUT . 2 i
o~
* //:“_L‘f’,,/_—t:j:_' Y =% 2,
A B co b B c DE
- 67'-10 3/4" X _;_25'—0_ _25'—0:_ 10-0 1/2" . 81'-6 1/2" X | 25'-0" | 25'-0"| .25'-0"| | .5'-3 3/8"
TRACK CENTERS X A B C D TRACK CENTERS X A B c D E
13'-0" 35'—10" 4-6 1/2" 7'-0 1/4" 8-2 1/4" 8-31/2" 13'-0" 42'— 3 1/8" 4'-3 3/8" 6'—4 3/4" 7'-8 5/8" 8'-3 1/4" 8'-3 1/2"
13-6" 39'-9 13/16" 5'-0 1/2" 7-6 1/4" 8'-8 1/4" 8'-9 1/2" 13'-6" 47'-2 15/16" 4'-9 3/8" 6'-10 3/4" g8'-2 5/8" 8'-9 1/4" 8'-9 1/2"
14'-0" 43'-9 5/8" 5-6 1/2" 8'-0 1/4" 9-2 1/4" 9'-31/2" 14'-0" 52'-2 13/16" 5-3 3/8" 7—4 3/4" 8'-8 5/8" 9'-3 1/4" 9-3 1/2"
14'—8" 47'-9 7/18" 6'-0 1/2" 8'-6 1/4" 9'-8 1/4" 9'-9 1/2" 14'-6" 57'-2 11/16" 5'-9 3/8" 7'-10 3/4" 9'-2 5/8" 9'—9 1/4" 9'-9 1/2"
15'—-0" 51'- 9 1/4" 6'-6 1/2" 9'-0 1/4" 10'-2 1/4" 10'-3 1/2" 15'-0" 62'-2 1/2" -3 3/8" 8'-4 3/4" 9'-8 5/8" 10'=3 1/4" 10'-3 1/2"
No. 12 TURNOUT 53 o No. 15 TURNOUT =8 o
= 8 | IR L 4 1 o
A B c £ A B C D E F
B 98'—1" | X | 25'-07] 25'-0" | 25'-0"| | 24-3 B 12'-4 1/2" e X | 25'-0"| 25'-0" | 25'-0"| 25'-0"| = |23'-3 1/4"
TRACK CENTERS X A B C D E TRACK CENTERS X A B c D E F
13'-0" 49'-3 3/8" 4-17/8" 5-11 3/4" 7'-3 1/4" 8'-0 1/2" 8'-31/2" 13'-0" 62'-0 1/2" 4-2 1/4" 5'-8 1/8" 6'—-10 1/8" 77" 8'—1 3/4" 8'-31/2"
13'-6" 55'-3 1/4" 4-7 7/8" 6'—5 3/4" 7'=9 1/4" 8'—6 1/2" g'-9 1/2" 13'—6" £9'-6 3/8" 4-8 1/4" 6'-2 1/8" 7'—4 1/8" 8-1" 8-7 3/4" 8-9 1/2"
14'-0" 61'-3 1/8" 5-17/8" 6'—11 3/4” 8'-31/4" 9'-01/2" 9'-3 1/2" 14-0" 77'-0 5/16" 5-21/4" 6'-8 1/8" 7'-10 1/8" g'-7" 9'-1 3/4" 9'-3 1/2"
14'—6" 67'—3" 5-7 7/8" 7'-5 3/4" 8'-9 1/4" 9'-6 1/2" 9'-9 1/2" 14'—6" 84'-6 3/16" 5'—8 1/4" 7-2 1/8" 8'—4 1/8" 9'—1" 9'-7 3/4" 9'-g 1/2"
150" 73'-2 7/8" 6'-1 7/8" 7'-11 3/4" 9'-3 1/4" 10'-0 1/2" 10-3 1/2" 15°—0" 92'-0 1/8" 8'-2 1/4" 7'-8 1,/8" a8'-10 1/8" 9'-7" 10'-1 3/4" 10-3 1/2"
= 8 O
o
No. 20 TURNOUT = g l
Lo 1 1 I 1 n |
* I e S e e
B c D E F 4 H
156'=0 1/2" X 25'-0"| 25'-0"| 25'-0"| 25'-Q"| 25'-0"| 25'-0" 20-2 1/4"
SPIKING PATTERNS MGT'S DEGREE OF CURVE
7 6 | MORE
PER TANGENT To | To | THAN
NO. FIELD GUAGE YEAR uP TO 2° 6 & 6" TRACK CENTERS X A B c D E F G H
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