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EXECUTIVE SUMMARY

Introduction

The Quebec-Windsor corridor is the most heavily travelled in Canada and is the focus of a study
to determine the feasibility of introducing a High Speed Rail systern to serve the growing travel
demand in this corridor. The cost of constructing and operating an HSR line is significant and
in view of the cost implications, opportunities for generating new sources of revenue need to
be examined and considered. One such opportunity is to allow a portion of the railway ROW
to be utilized by utilities on a leased basis. Known as "Co-location”, this strategy is being
actively pursued by the major North American railways as a new revenue source. However,
the market potential, suitability for application in an electrified High Speed Rail corridor and the
actual revenue potential are unknown. This study examines existing practices and provides
revenue estimates and an indication of the market potential based on a review of existing
conditions and experiences. The study’s results are limited, however, due to the range of
assumptions that must be factored into the analysis and the restricted body of information
regarding revenues available from the raillways.

Conclusions
The conclusions of this study are:

e Major Canadian and US railways use their ROW’s for Co-locate purposes and are
aggressively pursuing this market as a source of alternative revenues;

° Clients are the major utility companies - gas, oil and hydro - and, more recently,
communications systems companies (telephone} using fibre optics;

® Technically, the installation of the utility services is regulated by established standards
associations such as CSA ({for gas pipelines), the NTA for oil and hydro and the
Canadian Electrical Code Book for specific installation specifications;

® The major market for Co-locate revenues lies with the fibre optic systems although this
market growth is likely to be satisfied within the next few years;

® The market potential for Co-locate revenues within the HSR context will be tirmited due
to the timing of the construction and availability of the HSR line {at least / years hencel
and the likelihood that the needs of the utilities will have been satisfied by that tirme;

® The potential revenues from Co-location will be affected by a number of factors in
addition to the overall market potential. The major factors are: the final alignment
selected, the value of land adjacent to the ROW, the relative split between rural and
urban land, the length of existing ROW purchased from the railways and the rights to
and amount of Co-locate revenue being generated at the time of take-over;



® astimated Co-location revenue, in 1993 dollars, far each of the three HSR ROW options

15
Total Revenue Revenue Per Annual Revenue
Option {20 Year Term) Eligible KM, Per Eligible KM,
1 $57,500,000 $80,000 $4.,000
Z $69,500,000 $78,000 $3,900
3 $69,500,000 $57,000 $2,800
& Alignment Option 1 is projected to be the most productive due to its more advantageous

urban/rural land split.

Summary of Report Findings

The installation of and sharing of space in railway ROW’s by the various utility classes
(electrical, pipe line, fibre optics) are governed by established Canadian Standards Association
guidelines as well as detailed standards utilized by the railways and utilities themselves. Of
chief concern with an electrified HSR line is possible interference of the electro-magnetic field
of the propulsion distribution system and any of the utility lines, particularly fibre optic systems.
The study findings are that this has not presented difficulties given that utility installations
specify encasement and insulation standards to guard against such situations.

Co-iocation uses take two forms, Crossings, where a utility crosses the rail line at an angle, and
Parallelism ("longitudinal” in the United States) where the utility runs parailel to the rail ROW.
Creossings are the most numerous but least remunerative.

in Eurone co-location use of High Speed Rail ROW's is limited primarily due to regulatory
constraints. In France, for example, SNCF is designated a public utility and is not able to share
its BOW with other utilities. It is, however, in the process of seeking changes to legisiation to
have this changed.

in North America, all major railways are pursuing co-location opportunities. The major market
is in fibre optics (audio and video communications systems) which can provide the railways
with both revenues as well as opportunities to combine their signalling and communications
needs with the needs of the utilities. Rail ROW's are aiso beneficial for the utilities since they
affer security and limited access through a protected and controlled property.

Agreements with utilities take the form of Easements. The rental or lease rate established by
the railway reflects the land value based on the value of the adjacent land, what the market will
hear, and the govenmental jurisdiction involved and the sensitivity of the abutting land. Fees
charged vary by type of co-location use and type of utility. Due to the still developing nature
of this market by the railways, there is no consistent fee scale and wide fluctuations are in
BYVIGENCa,



The identification of total revenues from co-location by present railways is difficult since
railways do not aggregate these revenues at present and any such information is highiy
confidential.

Future Market Potential

Future market potential for co-location uses lies with fibre-optics. However, the demand for
ROW space by fibre optic utilities is reaching a limit and by the time an HSR line is opened it
is likely that the demand will have been satisfied leaving little or no growth potential. A future
growth would then depend on the need by such utilities for more ROW space based on
increased demand for fibre optic systems. At the same time, the use of an HSR ROW for fibre
optics or any other utility needs will depend upon the suitability of the alignment in meeting the
alignment needs of the utility.

Any HSR alignment will likely be an amalgam of new ROW with existing and/or shared ROW's
of existing railways. To maximize revenue possibilities, any existing alignment acquired from
a railway shouid include rights to existing co-location leases and revenuss.

Based on existing railway co-location rental/lease practices and estimated charges, and based
on a number of assumptions including an estimation of the "eligibie” kilometrage for revenue
generating purposes, adjacent land costs, number of Crossings and length of Parallelisms, the
total revenue over a 20 vear period could range between $57.5 million and $69.5 million as
a maximum and depending upon the MSR alignment finally seiected. HSR alignment option
number 1 has the potential to produce the most revenue on a Per Kilometre basis since it has
the highest urban to rural ROW ratio.
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1 introduction

1.1 Background

The Quebec-Windsor corridor is the most heavily travelled in Canada and, as such, is the focus
of a study to determine the feasibility of introducing a High Speed Rail system to serve the
needs of the public travelling between the urban centres located in this corridor. To investigate
this potential, the Federal government and the Provinces of Ontario and Quebec are co-funding
the study, and have engaged a Project Manager to manage it.

Delcan Corporation, in association with SNC-Lavalin, has been retained by the Project Manager
to conduct a preliminary routing assessment and costing study associated with the High Speed
Rail line. This study considers the alternative High Speed Rail technologies available to provide
the service and, in doing so, develops potential alignments, assesses their feasibility and the
cost associated with the implementation of a HSR service applicable to each.

The cost of developing, constructing and implementing an HSR line is significant and may take
up to seven years to complete from the date approval is given to proceed. in view of the cost
implications, it is important that every available method for funding the project or contributing
to its subsequent operating costs be examined and considered.

Existing railways are making use of their ROW’s to generate other revenues as a way of
supplementing traditional operating revenues. One such strategy is to provide space for
utilities, known as "Co-location”. Since the construction of an HSR line may result in the
creation of new rail corridors, there may be opportunities to bring in revenue from these new
alignments. By examining the practices and trends of the present railways, it may be possible
to provide an assessment and estimate of potential revenues from an HSR ROW.

1.2  Study Purpose

This study reviews the practices of the major railways in Canada and the US with respect to
generating Co-location revenue from their ROW's, considers the technical issues and constraints
associated with the use of ROW's for other purposes, identifies the market potential and
provides an estimate of the revenue potential from the alternative HSR ROW's,

The objectives of this study are:

. to identify technical constraints on the joint use of the ROW for other purposes, ie.
communications, pipelines or other utilities;

® to report on foreign experience in regard to this issue and identify what is applicable to
Canada;



@ to provide an opinicn on whether there is a market for such "co-focations” in Ontario
and Quebec and in what area, considering the road and rail network aiready in place.

{ri this study, the technical issues and constraints associated with the use of fibre-optics, cables,
oil, gas and pipeline products and other potential candidates for Co-location are identified and
characterized, estimates of current revenue associated with each received by the railways was
investigated and a costing process identified for projecting potential revenues from the use of
ROW for other purposes.

1.3 Study Approach

The Methodology taken in preparing this Report involved three key steps:

@ collection and review of available information from regulatory agencies, the railways and
the utilities and applicable databases such as NTIS, TRIS and the TRB;

& an extensive telephone interview process with representatives of the major railways and
utilities;
& analysis of the alternative HSR alignments associated with the technology options to

determine their suitability for producting alternative revenue and the interpretation of
revenue formulae now used by the railways as a basis for estimating revenues.



2 Technical Issues

The section of the report examines the regulations and technical issues that surround the
location of linear services along railway corridors. The linear utilities examined in this section
include: gas pipelines, oil pipelines, above and below ground electrical lines and
telecommunication lines (esp. fibre optics). The process followed and the regulations
surrounding each of these services are first individually outlined. There is then a summary of
the specific regulations involving railways. Lastly, a brief summary is provided. Excerpts from
the various regulatory documents are contained in the Appendix.

2.1 Utilities

Gas Pipelineg

In order to determine what regulations pertain to the placement of gas pipelines along railway
corridors, the Public Utilities Commission for the City of Kingston, Ontaric was first contacted.
From that Commission, it was learned that the Canadian Standards Association (CSA}, Z184
code book is followed. This document primarily deals with pipelines which cross the railway
not running parallel to the railway. The main issues addressed are: the depth of the pipeline
under the rail bed, the requirement that a polyethylene pipe must be encased in steel, and
control valves/regulator stations must be a specific, minimum distance from the fracks.

Oil Pipelines

Trans Northern Pipeline was contacted while investigating the issues concerning the placement
of oil pipelines. In situations where the pipeline exists first, such as with the construction of
a new rail right-of-way, the National Energy Board Act governs the conditions under Section
112 of the NEB Act and The Pipeline Crossing Regulations of the NEB (see Appendix C}.
Where the railway exists first {the vast majority of conditions), the Canadian Transporiation
Commission has jurisdiction under their General Order E-10.

With specific reference to one major pipeline company, Interprovincial Pipe Line inc., for
construction and design, they follow CSA Z183-M20. Crossings of their ROW are acceptable
and the process is to submit drawings to their engineers showing clearances, &tc. Their
engineers then make recommendations regarding necesary changes as summarized in Appendix
C.

Hydro-Electric Lines

The co-location of electrical lines along a railway corridor is reguiated by the Canadian Electrical



Code Book and CSA CAN3 C22.3 #1-M87 and applies equally in both Ontario and Quebec.
Verification of the application of these standards was made through contact with Ontario
Hydro, Quebec Hydro, Canadian National and the Kingston Public Utilities Commission. [n each
jurisdiction, plans are drawn up, submitted to the railways for approval and then either
approved or sent back for revisions by the Chief Engineer for the railway.

Telecommunications

The Building and Industry Consulting Service of Bell Canada was contacted. The placement
of any communications lines is regulated under the Canadian Electrical Code Book. The
requlations are designed to maximize physical safety and to minimize electrical interference.
The major concern for fibre optics is the physical safety. Fibre optic technologies will be
increasing in the Quebec-Windsor corridor based on needs assessments and efforts to remain
competitive. However, the majority of fibre optic lines run parallel to Highway 401. Due to
agreements with the Ministry of Transportation for Ontario and with municipalities in addition
to current infrastructure investment, fibre optics will first expand along the highway right-of-
way. As far as railways are concerned, most line placement has to do with crossings rather
than running parallel to the railways. It is the railway which controls the physical placement
of lines and billing of easement fees.

General Conditions

in any of the foregoing situations where the utility/pipe lines are in place before a new rail line,
such as may be the case with an HSR line and we are not aware of any precedents in this
regard, it should be assumed, as in other jurisdictions, that an easement for the rail line may
need to be negotiated with the land owner and utility.

Reguiations and engineering standards for the construction and placement of the utility/pipe
lines are the same in both Ontario and Quebec although there would need to be differing legal
agreements between the two provinces because of the use of Civil Law in Quebec and
Common Law in Ontario.

2.2 Regulations

Table 1 summarizes the available information which is specific to utilities located in railway
corridors. Other regulations may be found in the Appendix.



Table 1

Utilities Co-location Reguiations With Railways

Depth of cover
for Pipelines in
railway right of ways

75cm

Depth of cover

for Pipelines within
7m of the cente of
railway track

200cm if un-cased
120cm if cased

[.east nominal wall
thickness for steel casing
pipe in cased crossing and
carrier pipe in un-cased
CTOSSIings

Pipe Qutside Diameter

£8.9mm
101.6mm
114.3mm
141.3mm
168.3mm
219.1mm
273. 1lmm
323.9mm

3.2mm
3.2mm
3.2mm
4.0mm
4.8mm
4 8mm
4.8mm
4 8mm



1 east nopinal wall Pipe Ouiside Diameter Thickness
shickness for sieel casing
pipe in cased crossing and 355.6mm 3-.6mm
.er pipe in un-cased 406.4mm 5.6mm
crossings 457.0mm 6.4mm
508.0mm 7.1mm
559.0mm 7.9mm
610.0mm 8.7mm
660.0mm 9.5mm
711.0mm 10.3mm
762.0mm 10.3mm
§13.0mm 11.1mm
854.0mm 11.9mm
914.0mm 11.9mm
965.0mm 12.7mm
1016.0mm 12.7mm
1067.0mnm 12.7mm
1118.0mm 14.3mm
1168.0mm 15.9mm
1219.0mm 15.9mm
1270.0mm 15.9mm
1321.0mm 19.1mm
1372.0mm 19.1mm
1423.0mm 19.1mm
1524.0mm 20.6mm
Elecmical Overhead
Verricsl Clearance above Nawre of Wire Clearance
top of radl at railway
crossing, AC guys, rmessengers 7.3m
communication, lighting
trolley lines 6.7m
open supply conductors
0.00-750.0 V 7.3m
0.75- 220 KV 7.6m
220- 500KV 8.1m
50.0- 90.0 KV 8.4m
%0.0-120.0 KV 8.7m
120.0-150.0 KV -9.0m
150.0-250.0 KV 9.0m + 0.0im for
cach KV over 150
250.0-300.0 KV 10m + 0.01m for
each KV over 250
over 3000 KV 10.5m + 0.01m for

each KV over 300



Electrical Overbead

Vertical Clearance above Namure of Wire Clearance
top of rail &t rilvay ly conductors
; open su
crossing, DC e R 75- 100 KV 8.8m
100 - 150 KV 9.1m
150 - 200 KV 9.3m
200 - 250 KV 9.5m
250 - 300 KV 9.8m
300 - 350 KV 10.0m
350 - 400 KV 10.2m
400 - 450 KV 10.4m
Electrical Overhead
Ilorizontal Clearance ahove Nature of Wire Clearance of Wire
top of rail at railway closest to track
gUys, MessCngers 2.5m 1.9m
comnmunication, lighting
open supply conductors
0.00-750.0 V 2.5m 1.9m
0.75- 22.0 KV 2.7m 2.1m
22.0- 500 KV 3.2m 2.6m
50.0- 90.0 KV 3.5m 29m
90.0-120.0 KV 3.8m 3.2m
120.0-150.0 KV 4.1m 3.5m
150.0 + KV 4.1 +0.0im 3.5m «+ 0.0im
for each KV for each KV
over 150 over 150
Electrical Overhead
Horizontal Clearance above Nawre of Wire Clearance
top of rail at railway
crossing, DC open supply conductors Main Siding
0.75- 100 KV 2.8m 2.2m
100 - IS0 KV 3.0m 2.5m
150 - 200 KV 3.3m 2. 7m
200 - 250 KV 3.5m 2.9m
250 - 300 KV 3.7m 3.1m
300 - 350 Kv 4.0m 34m
350 - 400 KV 4.2m 3.6m
400 - 450 KV 4.4m 3.8m




Hlecwrical Overhead

Horizontal Separatons Main Siding
frum suppoThng STUCHTS 2.5m 1.9m

1 reilway wacks

Electrica! Underground

depth of cover below 1.lm

base of rails

Traet Material under Material Encased in 75mm of
railways concrete for at least 2m

beyond each oumside ruil but
preferable for the full width
of the right of way

Depth Top of duct at least 450mm
below the surface of the
earth or the bottom of
diwches

Horizontal Accesses mast be at lcast
2.5m away from main tracks
and 1.9m away from sidings

2.3 Summary

This section of the report has examined the regulations and technical issues that affect the
ioeation of linear services along railway corridors. The linear utilities examined included: gas
pipelines, oil pipelines, above and beiow ground electrical lines and telecommunicationslines,
especially fibre optics. Many of the issues dealt with in this section are regulated by standards
set out by the Canadian Standards Association (CSA}, 178 Rexdale Bivd., Rexdale, Ontario,
MOW 1R3, telephone number (418) 747-4000.



3 Current Practice

3.1 Foreign Experience

Qur investigation included contact with European rail authorities in Germany and France to
determine what their practices and experiences were with regard to the use of HSR ROW's for
co-location revenue purposes. Contact with European railways was deemed to be
advantageous due to the presence of extensive HSR operations and their experience could
provide an indication of any constraints or problems that needed to be considered in pursuing
co-location opportunities in Canada as well as an indication of what were the sources for such
revenues. Information was received from the French National Railways (SNCF) who operate
an extensive and growing High Speed Rail network. Reguests for information from the German
State Railways went unanswered.

From the reply from SNCF and our general knowledge of European MSR operations, we are
aware that use has been made of HSR alignments to a limited degree for co-location purposes,
specifically with respect to communications systems such as fibre-optics. Technical issues
appear to be similar to those existing in North America in that adequate containment and
insulation is required to minimize interference with the Electro-magnetic Field generated by the
power transmission lines of HSR propulsion and also to avoid interference with HGSR
communications systems. However, we were unable to obtain specific information in this
regard.

SNCF commented that granting access to the High Speed line to a third party for maintenance
purposes is "unthinkable" but, in any event, the "Declaration of Public Utility (DPU)" does not
provide for co-location of the high speed line with other installations in the ROW. Recently,
however, recommendations have been made to have joint DPU’s for a new rail line and a new
highway following the same alignment. Between the two but still outside the high speed ROW,
a telecommunications cable has been installed but is not the responsibility of SNCF.

SNCF has rented out excess capacity in its signalling/telecommunications fibre optic cable lines
to such users as the Post Office, the police and customs services {in areas close to the border].
They are also undertaking a new initiative to install and sell television cable space in their
ROW'’s and re-organized their Telecommunications Department into a Telecommunications
Agency effective January 1, 1993 with the mandate of selling this type of service. The
contractual framework for this service has not yet been clearly defined and the level of charges
has not been fixed.

Revenues from co-location applications in Europe can not be estimated because of the limited
information available but, in any event, would not likely be applicable in the Canadian situation
in view of the much higher population densities prevalent in Europe and the differing values
associated with large costs, ownership and acquisition.



3.2 Canadian Experience

in addressing the matter of Canadian experience, contact was made with the two major
railways, Canadian National and Canadian Pacific, VIA Rail Canada, and information obtained
pertaining te the experience of Ontario Northiand. Contact was also made with the major
utilities who occupy rail ROW's,

Current Practice

In general, Canadian railways have only been actively pursuing the use of their ROW’s for
alternative revenue purposes for the past 10 years and are still in the process of developing this
market. Price determination, in particular, lacks consistency or set formulae and is subject to
individual situations, negotiation and an element of "what the market will bear”.

With the increasing financial constraints facing railways, interest in the use of ROW’s for other
revenue purposes has accelerated in the past few years. De-regulation of the
telecommunications industry and the development of fibre-optic systems have presented market
and revenue opportunities.

The use of ROW's for other purposes includes the foltowing utilities and/or services:

gas pipeline

oil pipeline

hydro transmission lines

telephone cables including fibre-optic lines
cable TV

road allowances

advertising displays/signboards

& ¢ & & & € @

Use of ROW’s by utilities takes two forms: Crossings, where utilities such as pipelines and
hydro transmission lines cross at right-angles to the ROW; and, Parallelism {"lengitudinais™ in
the U.S.} where the services parallel the ROW. Historically, Crossings have been the
predominant example of co-location uses of railway ROW’s.

Today, fibre-optics represent the major new market and new revenue source for railways.
Many of these applications involve shared use of fibre-optic instaliations along railway ROW’s
wherein the railways negotiate to use some of the fibre-optic system capacity for their own
signalling/communications purposes. This arrangement benefits the railway by allowing it to
acquire the use of modern telecommunications technology to serve its needs without having
to develop it in-house. Conversely, if railways convert to fibre optics for their own signalling
and communications needs by their own initiative, excess capacity built in to the network can
be leased out to private communications firms thereby both covering the cost of the up-graded
system and providing added revenue. A report prepared by Mssrs. G. T. Fisher and J. G.
Johnson of CPCS Ltd. in Montreal in May 1991, discusses the benefits of fibre optic systems
for railways. According to the authors there are over 3,000 km of fibre optic cables installed
on raitway ROW’s in Canada, 2,000 km of which are installed in Ontario and Quebec. CN
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install, operate and maintain fibre optic cable systems for their own use and for the use of
telecommunications companies. CP Rail provide licensing for the use of their ROW only lfsaving
it to the utility to install and maintain its system.

Charges take the form of Occupancy licences or, now more commonly, Easements, with set
fees for crossings and contracts for parallelisms based on a combination of factors:

land value based on the adjacent land values,

negotiation with the client,

length and type of installation, and

market competition.

Market competition includes not only other railway ROW's but, chiefly, highways and hydro
ROW’s. Notably, legislation governing the use of highway/road allowances is more favourabie
for this purpose than the comparable provisions under the railway acts. In additien, highway
ROW's are wider and thus provide more lattitude for the installation and servicing of the co-
located services. However, railway ROW's offer greater privacy and limited access through a
protected and controlled property and are thus preferred by utilities.

Each utility or potential customer for a ROW co-location has its own set of design and
installation parameters affecting access, construction and setbacks as discussedin the Task 1
Report Memorandum. Similarly, railways have conditions which stipulate the nature of the
application, how it is to be constructed, its on-going servicing/maintenance procedures and
accessibility constraints. These are set out within the context of railway operations and have
requirements such as prior notification to and approval from the railway to enter and service
except in emergency situations, for which examples are proscribed in the agreements. An
example of the topics covered by a typical agreement is summarized on the attached kExhibit
1, "Table of Contents™.

From a safety and servicing standpoint, fibre optic systems present the most compatible
conditions for a rail ROW compared to either pipeline or electrical installations since they
generally require less maintenance and, in the event of malfunction, would be unlikely to disturh
rail operations or the physical ROW. From a maintenance standpoint, the repair of any utility
could invoive the use of maintenance vehicles and the requirement for reduced train speeds,
flagmen, etc., all directly proportional to the size and complexity of the utility. With fibre
optics, these intrusions are minimized.

The establishment of a rate for a parallel use of a ROW is a complex, yet imprecise process
which, as noted previously, must acccount for what the market will bear, the value of adjacent
land along the installation, the number of jurisdictions involved, the strategic importance of
obtaining or permitting the installation as well as the itinerant social obligations.

The co-locate use of an ROW should therefore ideally have minimal effect on the railway
operations, the abutting land use and area residents. Below ground installations which require
fimited space and include mitigative measures are preferred. For these reasons, fibre-optics are
an attractive product for co-locate purposes and coincide with the Railways’ objectives of
augmenting their revenue sources and the de-regulation of the communications {ie. long
distance telephone) industry.
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Revenues

Fees charged by Canadian railways vary not only by type of application {crossing versus
parallelism, and utility) but also between railways. Because of renewed interest and
opportunities in the revenue potential of ROW co-location use, fees are under review and will
likely increase significantly.

Exhibit 2 summarizes sample fees currently in use by 3 railways in Canada compared to 4
railways in the United States. Railway #7 operates in the densely populated Boston-
Washington corridor which accounts for its high fees per co-location. As such, these rates
would not likely be applicable to any Canadian condition. Nevertheless, in comparing the rates
among the three Canadian and the other 3 USA railways, there would appear to be room for
an increase in the average Canadian fee per application. The ultimate fee able to be charged,
of course, will depend upon market conditions, competition, and adjacent land values as noted
previously.

The total amount of revenue attributable to the use of ROW’s for aiternate revenue purposas
has been difficult to identify because of the sensitive and competitive nature of this matter and
the accounting methods used by the railways. In this regard, the railways do not aggregate and
identify this revenue separately but have it split between utility type and region.

Revenues, however, can only be generated in situations where the railway owns the ROW and
where, in the case of Utility Crossings, the railway ROW was present first. In instances, such
as could apply with a new ROW for a High Speed Rail line, where the utility was in place first,
the railway could not expect to gain revenue from a utility crossing and instead wouid have to
seek an agreement, or easement, to cross the utility.

Summary

Canadian railways have and continue to market their Rights-of-Way for alternate revenue
purposes and are aggressively pursuing this market as a result of their need to develop other
revenue sources and the opportunities afforded by de-regulation of the communications
industry.

Key candidates for co-location uses and revenues are utilities such as gas and oil pipefines, and
fibre-optic systems.

Co-location uses take the form of either Crossings or Parallelisms, with Crossings being the
most numerous examples.

Charges for such occupancies are now taking the form of Easements and vary by type of
application and utility. Fees also vary widely and are highly dependent on the value of the
adjacent land. Due to the developing nature of this market by the railways, there is no
consistent fee scale and there are wide fluctuations in evidence. However, it is likely that fees
will increase on average to equate certain Canadian and U.S. railway examples.

13
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EXHIBIT 2

SUMMARY OF REVENUE CHARGES
RAILWAY RIGHT-OF-WAY ALTERNATIVE REVENUE SOURCES

CROSSINGS'
UNDERGROUND OVERHEAD PARALLEL?
Railway Telephone Electricat Power Pipe Wire Overhead Underground
Wire Cable Electrical’ Cable*
o _ﬂw_u—m
1. (Canadian] $450 $4560 $450 $450 $450 $42,150 $6,000
2. {Canadian) 280 280 280 280 485 4,800 2,000
3. {Canadian) 1,575 1,575 1,575 1,675 1,680 15,975 8,025
4. {(United States) 1,100 1,600 1,600 1,600 1,100 60,100 6,100
5. {United States} 2,300 2,300 2,300 2,300 2,300 2,300 2,300
6. {United States) 1,375 4,360 4,300 2,900 - 4,300 3,875 22,400 22,400
7. (United States) 11,200 12,800 14,600 12,900 - 16,200 15,400 37,000 4,600

' Based on 20 year terms and per crossing

*  Cost per mile and 20 year term

*  Land value - $30,000

4 Land value - $3,000
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4 Market Assessment

In order to assess the potential for revenues from co-location in the High Speed Rail Right-of-
Ways, information has been obtained from selected Canadian and United States railways and
the major utilities who do now occupy railway ROW’s. As well, the assessmentis based on
the three major alternative technologies and associated ROW’s being considered for the HSR
line.

This assessment of revenue potential, because of a large number of variables and factors which
can influence the projections, is based on a series of assumptions ranging from land cost to the
number of utilities and their likelihood of using the HSR ROW. These are detailed within this
section. Any change in these assumptions will affect the revenue projections.

Current Practice

As noted in the Section 3, the major Canadian and United States railways lease out space
within their ROW’s for revenue purposes. The major electrical, communications and pipeline
utilities are the primary occupants and the space leased to them takes the form of Crossing or
Parallel Easements. The lease amount for a Crossing is based on an annual fee plus an
administration charge. A multi-year agreement, typicaily 20 years, is involved and the rate
varies according to the number of Crossings, or encroachments, involved.

For Parallelisms, the rate is based on the length of ROW accupied and the value of the ROW
being leased. Determination of the ROW value involves an assessment of the value of the
adjacent land plus an allowance for administration, or some other appropriate allowance. This
process is influenced to a large degree by what the market will bear from both a strict valuation
standpoint as well as the nature of the area being leased and for what purpose. For example,
in a remote rural environment there will be few residents, businesses or the municipal/township
government to contend with if the ROW is to be leased for an oil or gas pipeline. if an
environmentally sensitive marsh or bird sanctuary is nearby, there could be great interest in the
intended ROW lease along with possible objections. This situation could likely have a
downward influence on the cost of the lease.

Attempts to quantify the revenue received by the railways from the leasing of ROW space have
been unsuccessful primarily because this is a sensitive and competitive area. [t is also 8
relatively new area of attention with the railways and one which, it appears, from an
organizational standpoint is only now receiving specific emphasis. As a result, revenues from
the ROW space leasing have not been aggregated by the railways in their accounting systerms.
This, therefore, makes it difficult for them to estimate their total revenues from this source.

For the purpose of this study then, the sources for the revenue and the methods used fo

establish the fees and rates used has been examined and form the basis for this market
assessment and revenue estimate based on a number of assumptions.
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Assumptions

For this analysis and estimation of the revenue potential from the use of HSR ROW, the
following assurmptions have been made:

@ potential new co-locate market is for fibre-optic/communications systems

& above ground electrical (Hydro) wires would be permitted within the HSR ROW in a
paraltel application

# revenue calculations are based on full utilization of the "eligible” ROW kilometrage
® "eligible” kilometrage is either New or Acquired Existing ROW
& the frequency of Crossings is one per 10 kilometres and are either pipelines or electrical

cables or hydro wires

L the land costs are based on analysis conducted by Delcan staff contained in Interim
Report No. 3 - Cost Estimates and averaged at: $500,000 for urban land; $5,000 for
rural land per hectare. Kilometrage for "urban” areas has been estimated from the
kilometrage summary found in Interim Report No. 2 - Detailed Routing Analysis

2 no revenue would accrue where a new railway ROW crosses an existing utility ROW

& all revenues are estimates only and NET of costs since maintenance costs would be
borne by the utility

L] all revenue estimates and fee charges are in 1983 dollars

Market Potential

As discussed in the Section 3, the primary market for the leasing of ROW space is with fibre-
optic/communications systems. There is some potential for pipelines {0il or gas) but this is
highly dependent on the future needs of this industry which are uncertain at this time. It does
appear that the basic pipeline network is complete and sufficient to meet the future needs of
that market. Independent of this factor, the attractiveness of any HSR ROW is highly
dependent on the final alignment of the HSR line and its make-up {continuity of ownership).

Advertising billboards are another potential source but this requires high visibility to either
parallel roadways or to a large public audience such as would be found in urban areas. This
revenue source has not been pursued within this study due to limited existing examples.

in considering the market potential for the use of ROW space for alternative revenue purposes,
two considerations are critical. First is the completion and operating date for the HSR line. We
have assumed that the line would not be operational before the turn of the century, or
approximately 7 years from the date of this report.

Second is the alignment selected or the technoiogy to be used. Within this context, the
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alignment and technology are inter-dependent since the technology selected essentially
determines the alignment.

With respect to the completion date for the HSR line, seven years is a significant time span
since it appears that the opportunities to attract utilities, and specifically fibre-optic systems,
to a new railway ROW are limited. The expectation now is that the needs of these companies
will be satisfied by the existing railway, and other, ROW'’s since they provide the most
desireable and needed links between the major urban areas. An HSR alignment which generaily
paraliels existing railway ROW's may not be attractive since it would not offer a new route for
the utilities. The only exception may be, for example, a more direct, shorter, route between
Toronto and Ottawa which might offer the utilities some cost savings. [n such instances,
however, the cost to re-locate to the new alignment would have to be offset by either a lower
lease cost, or some other consideration. Therefore, it may be that by the time the HMSR line is
operational, or at least the HSR Operating company has ownership of its ROW and can then
lease out space, the opportunities to use its ROW for alternative revenue purposes will be
minimal.

Related to this issue, and of equal importance to the question of revenue potential, is the matter
of the final HSR alignment.

In reviewing the three main alignments being considered, they are an amalgam of new ROW,
purchase of existing ROW and shared use of existing ROW. Exhibit 3 summarizes the relative
relationship of these combinations. Alignment/technology option 3 {over 300 kph in New
Corridor) has the largest length of new ROW. Option 1 (200-250 kph in Existing Rait Corridors]
has the least new ROW but the greatest acquired ROW.

From a revenue standpoint, and considering the assumption that the existing railways are
anticipated to have satisfied the market for the use of railway ROW's by the utilities and fibre-
optic companies by the turn of the century, the acquisition of existing ROW's for HSR purposes
may offer an immediate revenue potential, provided this right comes with the acquisition of the
ROW.

As noted above, a new alignment may have limited revenue potential because it would largely
parallel existing ROW's. Also, any new alignment, as dictated by the train technology selected,
would traverse rural areas, or, at best, the periphery of urban areas. Since the fees charged for
the use of the ROW for Parallelisms are based on land costs, and specifically, the cost of the
abutting land, rural lands and lands on the urban fringe are typically lower value and hence
command low lease rates.

Exhibit 4 summarizes typical land costs for the urban areas followed by each of the alignment
options together with an estimate of the average rural land cost, in dollars per hectare {one
hectare equals approx. 2.5 acres). These values are drawn from the land cost analysis
undertaken as part of the HSR Alignment study. The average cost per hectare in the mid-sized
cities (Windsor, London, etc.) is estimated at $400,000 (1993 dollars) rising to $800,000 per
hectare in Toronto and Montreal. The average cost per rurat hectare is $5,000. Thus the mix
of urban and rural land within the selected alignment/technology has a significant bearing on
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EXHIBIT 3
HIGH SPEED RAIL RIGHT-OF-WAY
CHARACTERISTICS

High Speed Rail Alignment Option

1 2 3

New ROW 268 km 556 km 1,049 km
New in Existing ROW 254 110 15
Existing ROW Shared 281 223 135
Existing ROW Acquired 446 332 57
TOTAL ROW LENGTH 1,249 km 1,221 km 1,256 km
Urban Areas 324 km 267 km 182 km
Rural Areas 925 km 954 km 1,074 km

Source: Draft Einal Report - Preliminary Routing Assessment and Costing Study, June/93.
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EXHIBIT 4
HIGH SPEED RAIL
LAND VALUE - ALIGNMENT LOCATION

Area Option Estimated
Land Value
¢/Hectare
Urban: 1 2 3
Windsor 14 km 14 km O km $400,000
LLondon 48 48 0] 400,000
Hamilton-Oshawa 145 126 93 600,000
Belleville 10 o] 0 250,000
Kingston 10 0 0 250,000
Ottawa 31 31 31 500,000
Montreal 58 40 40 600,000
Quebec City 8 8 8 400,000
TOTAL URBAN KM 324 km 267 km 172 km 500,000%
TOTAL RURAL ROW KM 925 km 954 km 1,074 km 500,000*
TOTAL ROW LENGTH 1,249 km 1,221 km 1,246 km

* Average

Source: Iinterim Report No. 2, Detailed Routing Analysis, May/93.
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the revenue potential.

Exhibit B illustrates the relative distribution of urban and rural land between each of the
alignment options. It further distributes this according to whether the ROW is New, New in
Existing, Shared or Acquired Existing.

For revenue estimation purposes, as discussed previously only New ROW and Acquired Existing
ROW's offer the opportunity for revenue generation since it is these ROW's that would be
withinn the control of the HSR corporation. The kilometrages falling within these classifications
ther can be considered "Eligible for Co-Location Revenue” and are listed, both for the rural and
urban situations, in Exhibit 5. Alignment Option 1 includes the most urban kilometrage (324
K.} while Option 3 has the least urban kilometrage but the most rural kilometrage which is
consistent with the technology associated with it.

Hevenue Fstimation For Co-Location Use of HSR ROW

Exhibit 6 presents an estimate of revenues for each HSR alignment/technology aiternative
calculated for Urban and Rural land designations and for each of the two kinds of co-location
uses, Crossings or Parallelisms.

The total potential revenues, based on the assumptions used to develop the estimates, are
$87.5 million over 20 years for Option 1, $69.5 million for Options 2 and 3. Annual revenues
would therefore be approximately $2.9 million and $3.5 million respectively.

In reviewing the market potential for co-location revenues with an HSR line noted earlier, one
of the prime determinants in being able to lease the use of the ROW to a prospective user, will
be the suitability of the HSR alignment for the buyer’s purposes. Unless the alignment provides
new access between destination points not already served or available in a competing ROW or,
offers advantages such as a shorter distance between destination points then the potential to
generate revenue from the leasing of the ROW will be limited. From this standpoint, it appears
that Option 3, with its dominant rural kilometrage but which largely duplicates existing ROW's,
offers the least potential.

On a Revenue Per Kilometre basis, Alignment Option 1 offers the best return at $80,000 over
rwenty years based on its more favourable rural/urban kilometre mix. Alignment Option 3is
the poorest at $57,000.

in terms of estimating future revenues in the short, medium and longer term, based on the
information available to date and the market trend, the revenue potential would likely be
maximized within a short time, 2 to 3 years, after the inauguration of the HSR service and
takeover of the ROW. Any further revenue growth potential would depend heavily upon the
davelopment of new technologies requiring the use of a dedicated ROW spaceor a growth in
the need for more installations of existing utilities due to increased demand. These conditions
can not be predicted at this time.
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EXHIBIT 5

SUMMARY OF RIGHT-OF-WAY

OWNERSHIP AND LAND VALUES

High Speed Rail Alignment Option
2

Urban Rurai Urban Rural Urban Rural
New ROW 19 km 249 km 75 km 481 km 77 km 872 km
New ROW in 34 220 C 110 Q 15
Existing ROW
Existing ROW 206 75 166 57 101 34
Shared
Existing ROW 65 381 26 306 17 40
Acquired
TOTAL 324 km 925 km 267 km 954 km 195 km 1,061 km
Total km Eligible for 84 km 630 km 101 km 787 km 94 km 1,112 ki
Co-Location
Revenue
Average Land $500,000 | $5,000 $500,000 | $5.000 $500.000 | $5.000
Values (per Hectare)

Source: Interim Report No. 3 - Cost Estimates
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EXHIBIT 6
ESTIMATED CO-LOCATION REVENUE
FOR HS5R ROW ALTERNATIVES

cZ

HSH Alignment Options
ITEMS
1

Rural Urban Rural Urban Rural Urban
Eligible ROW (km) 630 84 787 101 1,112 94
Parallelism:
Electrical {Overhead) Rev./km $6,320 $294,000 $6,320 $294,000 $6,320 $294,000
Cable (underground) Rev./km 6,320 294,000 6,320 294,000 6,320 294,000
TOTAL Revenue {000's) 7.963.2 49,392.0 9,947.7 59,388.0 14,055.7 55,272.0
Crossings:
Number (@ 1/10 km) 63 8 79 10 111 9
Revenue/km/Crossing 1,675 1,575 1,675 1,575 1,575 1,675
TOTAL Revenue {000s} 99.2 12.6 124.4 15.8 174.8 14.2
TOTAL REVENUES* 8,062.4 49,404.6 10,0721 59,403.8 14,230.5 55,286.2
GRAND TOTAL ALL $567,600.0 $69,500.0 $69,500.0
REVENUES (000’'S}”
REVENUE PER KILOMETRE* $80,000 $78,000 $57,000
ANNUAL REVENUE (000'S) $2,900.0 $3,600.0 $3,500.0
ANNUAL REVENUE PER KM $4,000 $3,900 $2,900

*TERM - 20 years




Summary

Canadian and U.S. railways lease ROW space for co-location revenue purposes to electrical,
communications and pipeline companies. The leasing of space is in the form of Crossings or
Parallelisms.

The major market potential for co-location revenue lies with fibre-optic companies aithough by
the time the HSR line is operational the opportunities to lease space to these companies may

be limited because existing railway ROW's may have met the demand.

The potential for co-location revenue from an HSR ROW depends on several tactors:

. the attractiveness or suitability of the alignment to a utility company;

. ownership and continuity of the HSR ROW since it may be an amalgam of new and
existing ROW,;

. existing ROW acquired by the HSR corporation should include rights to existing co-

location leases and revenues;

. New ROW may only be attractive if it provides some advantage over existing ROW's
being used (such as a shorter distance);

. Revenue potential is determined by adjacent land values, negotiations with the client and
is inversely proportional to the length of rural kilometrage;

. Identification of total revenues from co-location by present railways is difficult since the
railways do not aggregate these revenues at present. The information iz also
confidential.

Considering these factors and other assumptions noted within this report, our estimation of co-
location revenues, in 1993 dollars, for each HSR ROW alignment opticn is as follows:

Total Revenue Revenue Per Annual Revenue

QOption (20 Year Term) Eligible KM, Per Eligible Kivi,
1 $57,500,000 $80,000 $4,000
2 $69,500,000 $78,000 $3,900
3 $69,500,000 $57,000 $2,900

On a Total Revenue basis, Alignment Option 3 would produce the most revenue, marginalty
higher than Option 2. However, on a Per Kilometre basis, Alignment Option 1 wouid be the
most productive.

These estimates are based, as noted previously, on full utilization of the eligible kilometres
which includes the acquisition of existing ROW's. We have been unable to identify the
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revenues that the railways now receive for the ROW that would be acquired by the HSR
corporation so that the above estimates may differ from actual current revenues.

The HSR Project Manager should determine what appropriate percentage of the HSR line should
ha considered for co-location revenue purposes and use the above per kilometre rates.
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5 Conclusions

This report summarizes the practices of the major railways in Canada and the US with respect
to the use of Right-of-Ways for alternative revenue purposes, the technical issues associated
with such uses and the potentiai for generating such revenues from a High Speed Rail ROW.

The major conclusions as a result of this investigation are:

*

Major Canadian and US railways use their ROW's for Co-locate purposes and are
aggressively pursuing this market as a source of alternative revenues;

The clients for this use are the major utility companies - gas, cil and hydro - and, more
recently, communications systems companies {telephone) using fibre optics;

The major market for Co-locate revenues lie with the fibre optic systems although this
market growth is likely to be satisfied within the next few years;

Technically, the installation of the utility services is regulated by established standards
associations such as CSA (for gas pipelines), the NTA for oil and hydro and the
Canadian Electrical Code Book for specific installation specifications;

The market potential for Co-locate revenues within the HSR context will be limited due
to the timing of the construction and availability of the HSR line (7 years} and the
likelihood that the needs of the utilities will have been satisfied;

The potential revenues from Co-location will be affected by a number of factors in
addition to the overall market potential. The major factors are: the final alignment
selected, the value of land adjacent to the ROW, the relative split between rurai and
urban land, the length of existing ROW purchased from the railways and the rights to
and amount of Co-locate revenue being generated at the time of take-over;

estimated Co-iocation revenue, in 1993 dollars, for each of the three HSR ROW options
is:

Total Revenue Revenue Per Annual Revenue

Option {20 Year Term) Eligible K. Per Eligible KM.
1 $57,500,000 $80,000 $4,000
2 $69,500,000 $78,000 $3,900
3 $69,500,000 $57,000 $2.900

Alignment Option 1 is projected to be the most productive due to its more advantageous
urban/rural land split.

2b



APPENDIX

Regulations affecting the Location of Utilities
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APPENDIX A

Regulations Affecting the Location of Utilites
L CSA 2184 M92 Gas Pipeline Systems
® CSA C22.3 No. 1-M87 QOverhead Systems

® CSA C22.3 No. 1-M1979 Overhead Systems and
Underground Systems
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Gas Pipeline Systems

(¢c) limits on the height of the inside and outside weld flash of electric welded pipe; and
fd} an upper limit on yield strength. :

5.5.2.4

The pipeline system designers shall consider the torsional, tensile, and CGH}?WSS%\*@
strengths of the mechanical interference fit joint; the effect of torsional and bending
loads on the joint.

5.5.2.5

Pipeline systems with mechanical interference fit joints shall not be sub_jlected to
service conditions that would adversely affect the performance of the joinf.

5.5.2.6
Mechanical interference fit joints shall not be used to join dissimilar pipe materiais.

5.5.3 Threaded Connections
5.5.3.1

The use of threaded pipe-to-pipe and pipe-to-component connections on permanentiy
buried installations shall not be permitted, except for service connections to cast-iron
distribution lines and auxiliary connections (such as drains, valve body bleeds, ar
instrumentation taps) directly into components,

5.5.3.2

Except as allowed by Clause 5.5.3.1, threaded connections shall not be used on pipe
sizes larger than :

(a} 114.3 mm OD; or
(b) 60.3 mm OD with a maximum operating pressure greater than 3500 kPa.

5.6 Cover and Underground Clearance for Steel Pipe
5.6.1 Cover Requirements

5.6.1.1 General

The cover requirements for pipelines and casings shall be as follows:

(a) buried gathering lines, transmission lines, distribution lines, and casings shall be
installed with a minimum cover of 60 ¢m, unless otherwise required or permitted
herein;

(b) it shall be permissible to install buried gathering lines, transmission lines. and
distribution lines operating at hoop stresses less than 30% of the specified minimum
vield strength of the pipe and located within private rights-of-way, private
thoroughfares, sidewaiks, or parkways with less than the minimurm cover of 60 ¢m if
it is considered that external damage to the pipe will not be likely to occur;

(¢) where underground structures or adverse sub-surface conditions prevent the
installation of gathering lines, transmission lines, or distribution lines with the
minimum cover, it shall be permissible to install such pipelines with less cover if they
are provided with additional protection to withstand anticipated external loads; and
(d) service lines shall be installed in accordance with the requirements of Clause 7.5.1.
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CAN/CSA-Z184-M82

5.6.1.2 Pipeiines Within Railway, Highway, Road, and Street
Rights-of-way

5.6.1.2.10

Pipetines that are intended to operate at hoop stresses of less than 30% of the

, specified minimum yield strength of the pipe and cross or are located within the
rights-of-way of highways, roads, or streets shall meet the applicable cover
reguirements of Clauses 5.6.1.1 and 7.5.1. Pipelines that are intended to operate at
hoop siresses of less than 30% of the specified minimum yield strength of the pipe
and cross or are located within the rights-of-way of railways shall meet the cover
reguirements specified for pipelines operating at higher hoop stresses in

Clause 5.6.1.2.2(b).

5.6.1.2.2

Pipelines that are intended to operate at hoop stresses of 30% or more of the specified
roinimum yvield strength shall meet the following cover requirements:

{a) Where practicable, the depth of cover within the rights-of-way of highways, roads,
or streets shall not be less than 75 ¢m, measured from the top of the carrier and any
casing pipe. Where practicable, pipelines located within 7 m of the edges of the
cravelled surface of highways, roads, or streets, measured at right angles to the
centreline of the travelied surface, shall be so constructed that the difference in
elevation from the travelled surface to the top of the carrier and any casing pipe is
not less than 120 cm. However, where it is not practicable to provide such depths of
cover, special design and construction procedures shall be used to protect the
highwavs, roads, streets, and pipelines from physical damage.

{by Where practicable, the depth of cover within railway rights-of-way shall not be less
than 75 ¢m, measured from the top of the carrier or casing pipe. Where practicable,
pipelines located within 7 m of the centreline of the outermost track, measured at
right angles 1o the centreline of the track, shall be so constructed that for uncased
installations the difference in elevation from the top of the carrier pipe to the base of
the rail is not less than 200 ¢m, and for cased installations the difference in elevation
from the top of the casing to the base of the rail is not less than 120 cm. Where it is
not practicable to provide such depths of caver, special design and construction
procedures shall be used to protect the railways and pipelines from physical damage.

5.6.2 Underground Clearance

The following underground clearance requirements shall apply:

(a) Where practicable, there shall be at least 30 ¢cm of clearance between any pipeline
ang any other known underground structure that it paraliels, but in no case shail the
clearance be less than § ¢m.

(b} Where practicable, there shall be at least 5 cm of clearance between any pipeline
and any other known underground structure that it crosses; where a clearance of at
least 5 cm is not practicable, the pipeline shall be protected from damage that might
result from rhe proximity of the other structure,

{cy Precautions shall be taken to prevent electrical contact with, or the imposition of
external stresses from or on, any other underground structure.
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CAN/CSA-Z184-M92

shall be at least 50 mm greater than the outside diameter of the carrier pipe. For
carrier pipe 168.3 mm OD or larger, the inside diamerer of the casing pipe shall be at
least 75 mm greater than the outside diameter of the carrier pipe.

(c) Carrier pipe shall be held clear of the casing pipe by properly designed supports,
insulators, or centering devices, so instalied as to preclude the transmission of
excessive external loads to the carrier pipe.

{(d} The ends of casings shall be suitably sealed to the outside of the carrier pipe.
Venting of sealed casings is not mandatory; however, where vents are installed, they
shall be protected from the weather to prevent water from entering the casing. Where
casing seals of a type that will retain more than 35 kPa pressure hetween the casing
and the carrier pipe are installed, and vents are not used, provision shall be made to
relieve any internal pressure before carrying out maintenance work.

(e) Casing pipe under highways, roads, and streets shall be of sufficient length to
absorb all of the external loading from the road bed at the point of crossing.

(f} Casing pipe under railways shall extend a distance, measured at right angles to the
centreline of the track, of at least 7 m beyond the centreline of the outermost track,
0.6 m beyond the toe of slope, or 1.0 m beyond the ditch line or area that may be
affected by normal ditch cleaning operations, whichever is the greatest.

(g) The least nominal wall thickness for steel casing pipe used in railway, highway,
road, and street crossings shall be in accordance with the requirements of Table 5.5,

Table 5.5
Least Nominal Wall Thickness for Steel
Casing Pipe in Cased Crossings and Carrier
Pipe in Uncased Crossings

Least nominal wall thickness, mim

Pipe outside Highways, roads,
diameter, mm and streets Railwavs
88.9 3.2 3.2
101.6 3.2 3.2
114.3 3.2 3.2
141.3 4.0 4.0
168.3 4.8 4.8
219.1 4.8 4.8
273.1 4.8 4.8
323.¢ 4.8 4.8
355.6 4.8 5.6
406.4 4.8 5.6
457 4.8 6.4
508 4.8 7.1
559 5.6 7.9
610 6.4 8.7
660 6.4 9.5
711 6.4 10.3
762 6.4 10.3
813 6.4 1i.1
(Continued)
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Gas Pipeline Systems

10.10.5

where existing pipelines are to be crossed by unimproved public roads, hard surfaced
roads, ighways, public streets, or railways, the pipelines in such locations shall be
sither upgraded to meet the requirements of Clauses 5.3 and 5.4 or subjected to

{z} an engineering assessment in accordance with the requirements of

Clauses 10.10.1¢a) and (b); and

n) a detailed engineering analysis of all loads expected to be imposed on the pipeline
during construction and operation of the crossing, and the resuiting combined
stresses in the pipeline.

10.10.6

Where the engineering assessment described in Clause 10.10.5(a) reveals that the
pipeline is in satisfactory condition, it shall be permissible to use any crossing design
(such as casing, change in pipe specification, suitable depth of cover, Or Ioad
distributing structure) that results in combined pipe stresses in accordance with the
requirernents of Clause 5.19, as determined from the detailed engineering analysis
described in Clause 10.10.5(b).

10.11 Evaluation and Repair Procedures for Steel Pipeline Systems
Operating at Hoop Stresses of 30% or More of the Specified Minimum
Yield Strength of the Pipe

10.11.1 General

10.11.1.3

where imperfections are found in steel piping, evaluations shall be made in order to
determine its suitability for continued service.

%ﬁaqg ¥$§&2

Where the pipe is determined to be subjected to significant secondary stresses.lsuch
crresses shall be considered when the suitability of damaged pipelines for continued
service is being assessed.

10.11.1.3

Excavation of piping suspected of containing imperfections and its subsequent
permanent or temporary repair, if required, shall be performed after the piping 1s
depressurized or at an operating pressure thatis considered to be safe for the
nroposed work,

10.11.1.4

Fvaluations shall include inspection by methods capable of detecting cracks
associated with imperfections.

10.11.1.5

External coatings that conform to the requirements of Clause 9.2.8 shall be applied
following cleaning, evaluation, and repair operations.

10.11.1.6

Where niping is not qualified for continued service at the established maximum
operating pressure due to the presence of defects, either the maximum operating
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CAN/CSA-Z184-M32

30°C: however, it shall be permissible for service risers to operate between 30°C and
50°C for short periods of time as a result of ambient conditions.

11.2.2.3

wall thicknesses of polyethylene pipe shall be not less than the applif:able méraimumg
specified in CSA Standard CAN/CSA-B137.4. Pipe on which saddle fusions will be
performed shall have minimum wall thicknesses of 4.2 mm or greaier.

11.2.3 Design Pressures of Fittings .
Design pressures of fittings shall be not less than the design pressures of the pipe
with which they are used.

11.2.4 Valves

Valve installations shall be designed to protect the pipe material against excessive
torsional or shearing loads when the valve or shut-off is operated, and from any other
secondary stresses that might be exerted through the valve or its enclosure, Valves
made of plastic shall comply with the requirements of ANSI Standard B16.40.

11.2.5 Protection from Hazards
Piping shall be designed in accordance with the applicable requirements of Clause 5.9,

11.2.6 Cover and Crossing Requirements

11.2.6.1 Cover Requirements for Distribution Lines ”
The cover for distribution lines shall be in accordance with the reguirements given for
steel pipe in Clause 5.6.1.

11.2.6.2 Cover Requirements for Service Lines

The cover for service lines shall be in accordance with the requirements of
Clause 7.5.1.

11.2.6.3 Cover Requirements Within Highway, Road, and Street
Rights-of-Way

Cover requirements for pipelines with standard dimension ratios up o and including
SDR 11 shall be in accordance with the applicable requirements given for steel
pipelines in Clause 5.6.1.2. For pipelines with standard dimension ratios greater than
SDR 11, cover requirements shall be determined by calculations.

11.2.6.4 Cover Requirements Within Railway Rights-of-Way

Pipelines within railway rights-of-way shall have cover in accordance with the
applicable requirements given for steel pipelines in Clause 5.6.1.2, except where the
pipelines cross under the tracks. Uncased pipeline crossings shall be so constructed
that the base of the rails is not less than 152 ¢m above the top of the carrier pipsgs.
Where casings are used, the cover shall be in accordance with the requirements of
Clause 5.6.1.2.2(b).

11.2.6.5 Casing Design

Where pipelines are cased, casings shall be designed in accordance with the
requirements given for steel pipelines in Clause 5.7.4.

230 January 1982
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Orvernead—{Clearances, Separanons, and Spacings

elevation of this mark shall be tied (levelled} into
bench marks or similar types of permanent markers
esiablished in bedrock or in the concrete toundation
of towers, or as established by the surveyor. The
bench marks must be recorded along with the time
and date. Where possible, the bench marks and
other permanent markers estabiished shouid in turn
be tied into Geodetic Survey of Canada bench marks
or horizontal controf markers, or into those of the
Canadian Hydrographic.Service.

4.3.3.2 Basic Clearances

The minimum vertical clearances of wires and
conductors above navigable water shall be as
specified in Table 3 except that:

(a) for areas where vessel heights are known to
exceed the reference vessel height at the time of
design, the required clearance in Table 3 shall be
increased by the difference between the taller vessel
and the reference vessel height shown in Table 3.
(b} forelevation above 1000 mand where voltages
exceed 50 kV, the clearances specified in Table 3
shall be increased by 1% for each 100 m or any part
in excess of 100G m above mean sea level.

4.3.4 Maximum Height of Wires and
Equipment Above Ground in the Vicinity of
Airports

The maximum height of wires and equipment in the
vicinity of airport runways is limited. The heights
of wires, supporting structures, and eguipment on
land adjacent to, surrounding, or near an airport in
Canada are subject to the regulations of Transport
Canada and are not covered by this Standard.

4.4 Horizontal Design Clearances of Wires
and Conductors from Railway Tracks

4.4.1

Where wires and conductors are along a railway
track or tangent to a curved track and where, under
maximum sag conditions, the wires.and conductors
provide {ess than the minimum vertical clearance
above rails required by Clause 4.3.1, minimum
horizontal clearances shall be provided in accor-
dance with Clauses 4.4.2and 4.43. This minimum
horizontal clearance shall be the distance between
the vertical projection of the inside edge of the top of
the nearest rail and the nearest position of the wire
under the conditions of swing specified in Clause
427.

Cverhead Systems
Apnlt 1987

4.4.2
Where there is no curvature ot the railway tracks, the
horizonital clearances shall be as specified in Table ©. -

443

At a point of curvature of the railway track, the
harizontal clearances shall be as specified in Table ©
plus an increment of 25 mm for each degree ot
curvature and, in addition, wherethe wire is closer to
the low side of tracks that are at different elevations a
further increment of 2.5 mm for each mitlimeire of
super-elevation. (The total of these two nore-
ments will not exceed 0.75 m, and 0.75 m may be
used in place of calculations, i desired.)

4.5 Horizontal Separations of Supporting
Structure from Railway Tracks

Note: Side separations, as specified in Clausas 4.5 7 1o
4.5.5, are not customary construction separations bul gre
minimum separations for circumstances where gresier
separations cannot be obtained. To allow working space
for normal maintenance operations, the Raitway does not
ordinarily permit poles, guys, sic. 1o be placed on the
railway right of way less than 9 mfromthe track centraling
where space permits. On narrcwaer rights of way,
structures and guys must be placed as far as possible trom
the centreline of the nearast rack.

4.5.1

Any part of a supporting structure ol complying
with the vertical clearance requirements of Clause
4.3.1 shall be provided with minimum horizonial
separations from railway tracks in agcordance with
Clauses 4.5.2 to 4.5.5. The minimum horizonial
separations shall be the distance netween ihe
vertical projection of the inside edge pfthetopofthe
nearest rail and the nearest position of the structure.

4.5.2

Where there is no curvature of the railway tracks, the
minimum horizontal separations shali be as specified
in Table 7 increased, where applicabie, to meat the
requirements of Clauses 4.5.4 and 4.5.5.

453

At a point of curvature of the railway tracks, the
minimum horizontal separation shali be as specified
in Table 7, plus the-increment required by Clause
4.4.3, and increased where appiicabie to meet the
requirements of Clauses 4.5.4 and 4.5.5.

27



AeMEAU— 1€Arances, Separatons, 2ana »0adangs

4.5.4

At loading sidings, sufficient space shallbe leftfora
driveway in accordance with the stated needs cf the
Railway.

4.5.5

Maorizontal separations shall, in all cases, be great
enough to permit the unobstructed view of signals,
signs, and simitar equipment.

4.6 Horizontal Separations of Supporting
Structures from Fire Hydrants, Street
Corners, and Curbs

4.6.1 Horizontal Separation from Fire
Hydrants

Supporting structures (including guys or attach-
ments) that are less than 2 m above the top of the

hydrant shall have a minimum horizontal separation
from the hydrant of 1 m.

4.6.2 Horizontal Separation from Street
Corners

Supporting structures, including guys, shatll be set
as far as practicable from the beginning of curvature.

4.6.3 Horizontal Separation from Curbs

4.6.3.1

Structures shall be set at least 150 mm from the
edge of the curb, measured away from the travelled
portion of the roadway.

4.6.3.2

Where crossarms and other attachments such as
guys provide less than the minimum vertical
separation above roads required for guys in
Clause 4.3.1, such attachments shall have the

minimum horizontal separation specified in Clause
4.6.3.1.

4.7 Clearances of Wires, Conductors, and
Equipment from Buildings, Signs, Bridges,
Swimming Pools, and Similar Plant

4.7.1 General

Wires and cabtes shall not interfere with the normal
use of balcores, doors, fire escapes, windows,
permanent ladders, catwalks, etc.

28

4.7.2 Clearances of Supply Conductors
from Buildings When Attached

Where the permanent attachment of supply con-
ductors to buildings is necessary (as for an
entrance), the minimum ciearance of the con-
ductars from the surtace of buildings shall be as
listed in Table 8 and apply under the {ollpwing
conditions:

(a) vertical clearances apply under conditions of
maximum sag of the conducior,

(b) horizontal clearances apply when the con-
ductor is in the position of swing as calculated
according to Clause 4.2.7.

4.7.3 Clearances of Wires and Conductors
Passing By or Over Buildings, Signs,
Billboards, Lamp and Traffic Signs, Stan-
dards, and Antennas (Nat Altached)

4.7.3.1 Ladder Space ‘

Where buildings exceed three storeys (or 15 m}
height, and where it is necessary to raise ladders for
fire fighting (ie, the local fire department praclice
does not exclude the use of ladders), overhead lines
shall be arranged where practical so that a ciear
spaceorzone atleastZ m wide is left either adjacent
to the building or beginning not mare than 25 m
from the building.

4.7.3.2 Basic Clearances

The minimum horizonial and vertical clearances
from wires and conductors to buildings, stgns, and
similar plant shail be as specified in Table @ and
apply under the following conditions:

(a) clearances apply to any part of a t}ué%déﬁgf
including balconies, fire escapes. antennas and
their supporting structures, and gther permanent
fixtures; N

(b} vertical clearances apply under conditions of
maximum sag of the wire or canducton .

(¢) horizontal clearances apply when the wire of
conductor is in the position of swing a5 caloulaled
according to Clause 4.2.7;

{d) .quy wires, cammunication cabtes, and dgdrop
wires shall not be aliowed 1o rub buildings or other
plant.

4.7.3.3 Application of Clearances

in the foliowing expianation the word "building” s
intended to refer to any of the plant covarad by
Clause 4.7.3.2.

CAN/CSA-CIL.3 No. R8T
Agril 1987
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Table 4
Minimum Vertical Design Clearances Above
Ground or Rails, Direct Current
(See Clauses 4.3.1 and 4.7.4.1.)

COpen supply line conductors (direct current)——minimum clegrances in alres

Over Qver Over Over Over Qyer Over
07s 160 150 200 250 300 st L]
Locstion of conductors to to to to to 0 ta to Cver
100 kV" 150 KV 200 k¥ 250kY 200 KV 350 KV 400 KV 450 k¥ 450 kY
Col. | CoL i1 Col #1l Col.I¥ CoL ¥V Col V! Cob Wil Col. Vil ol 3X
Qver tand hikety 10 be 5.8 6.0 63 65 =%} 6.9 72 7.4 Ta clasranc
travelied by road venicles, i Col YHE
including highways, streets, agd D005
ianes, alleys, and oriveways for each
{other than to residences or Rl
residence garages) over 450 kY
Over the rnight of way of 5.8 8.0 £3 65 6.7 6.9 72 7.4
underground pipelines
Alongside and withses the lrruts S8 6.0 83 6.5 6.7 5.8 72 T4
{with nc overnang} of streets
and fughways in densely
populated areas
Qver or alongside famianag 5.8 6.0 63 6.5 &7 6.9 T2 7.4
fikely 10 he traveiled by
vehicles
Alongside lang likely (0 be 5.8 6.0 63 65 6.7 6.3 72 T4
traveiled by road vehicies
Over driveways 10 residences 5.5 5.9 5.1 €3 6.6 6.8 1.0 12
Of residence garages
Alongside roads and highways 5.5 8.7 6.0 6.2 6.4 §6 6.8 71
0 areas untikely to be travetled
by road vehicies (with no
overhang} and within 1.5 m of
the it of the night of wayt
Over walkways or ground 46 48 5.0 53 5.5 57 60 82
normally accessible 10
pegestrians oniyt
Above top of rad On radway 8.8 9.1 9.3 85 9.8 0.0 10.2 104

crossing

'Forr de voltages below 750 V. use Columms Il and i1 of Tabie 2.
t This is ground generally adjacent (0 fences and accessibie 1o smaii vehicies but nol likely 10 De (cavaliad Dy high Foad vefcias of fiég

farm machineary.

1Seasonal congitions may diclate additional clearances.

CAN/CSACZ2.3 No. 1-MB7
Al 1587
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Table 6
Minimum Horizontal Design Clearances Between
Wires and Railway Tracks

{See Clause 4.4.)

Minimum clearances in metres

¥ive closest to iracks Main tracks Sidings
Guys: messengers; communication, span, and 2.5 1.9
lightning protection wires; communication cables
Open supply line conductors and service conauciors 2.5 1.9
of 0-~750 V and etfectively grounded continuous
rmetailic sheathed cables of all voitages
Open supply Hne
conductors and Over 0.75— 22 kV 27 2.1
cables other than Over 22— 50 kV 3.2 286
those having an Over 50— 90 kV 3.5 29
effectively grounded Over 90—120 kV 3.8 3.2
continuous metailic Over 120—150 kV 4.1 35
Alternaticg sheath
aurrent
4.1 plus 3.5 plus
0.010 m 0.010 m
for each for each
Supply conductors over 150 kV kilovolt kilovolt
over over
150 kV 180 kV
0—750 V 2.5 1.9
QOver 0.75—100 kV 2.8 2.2
Over 100—150 kV 3.0 25
Over 150-~200 kV 3.3 2.7
Over 200—250 kV 3.5 29
Cver 250—300 kV 3.7 31
Over 300-—350 kV 40 34
Over 350400 kV 4.2 3.6
Dlreat Open QOver 400450 kV 4.4 3.8
sprrent supniy
conductors 4.4 plus 3.8 plus
0.005 m 6005 m
for each tor each
COver 450 kV kilovolt kilovoit
: over over
450 kV 450 kV
CAN/CSA-C22.3 No. 1-M87
b4 Aprit 1987



Tabie 7

Tabie 7

Minimum Horizontal Separations from Supporting

Structure to Railway Tracks
(See Clause 4.5.)

Minimum horizontal

separation
Tracks in metres
Main tracks (straight, level runs) 25
Sidings (straight. level runs) 19

Table 8

Minimum Design Clearances of Supply Conduciors

Attached to Buildings
(See Clause 4.7.2.)

Minimum clearance in metres

Horizontal Horizontal Yertical o Verlicat o
to normally to readily normally readity
Conducior attached inaccessible accessibie inaccessible accessible
to bullding” surtace suriace surfsce surface
0to insulated or grounced 0 1.0 1.0 2.5
750 V
Enclosed in 0 0 0 o
eHectively grounded
metallic sheath
0 to Neither insuiated 0.08 1.0 1.0 2.5
750 V nor grounded,
nor enclosed in
etfectively . grounded
metallic sheath
Over Not enclosed in 0.15 1.2 1.2 27
0.75 effectively grounded
to metallic sheath
5 kV
Enclosed in _ ) 0 0 ¢
effectively grounded
metallic sheath
Over Not enclosed in 0.3 1.5 1.5% 3.0
5 effectively grounded
1o metallic sheath
22 kV
Enclosed in 0 0 0 g
efiectively grounded
metallic sheath
(Continued)
Overhead Systems

Apnl 1987
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Tatde 25

Table 25
Minimum Grades of Construction for Crossings
(See Clauses 5.3.2. 6.8.1.1, 6.8.2, 6.8.3, and 6.9.1.)

Grade of construction

Minimum grade where the
conductors, messengers, or
cabies at the upper levei are:

Communi- Over
item st lower level cation 0750 V 750 V¥
Railway control facilities and tracks 1 1 1
Limited and controlled access highways 2 2 2
Roads and highways—ageneral 3 3 3
Pipelines and waterways 3 3 3
Aerial tramways 1 1 1
Other private or public property 3 3 3
Communication

Cabie 3 3 1°

Cipen wire in general 3 3 1"

Drop wire 3 b 3
Supply

O TBO W 2t 3 2%

QOver 750 V 1% 2 2

*The grade of construction may be Grade 2 where one of the following conditions is
complied with:

{a) the supply and communication have coordinated protection;

{b} where coordinated protection is not practicable, the supply conductors have a
hreaking sirength of at jeast 13 KN: or

{c} the supply conductors are enclosed in effectively grounded continuous metallic
sheathed cable.

+The communication line may be Grade 3 where the supply conductors are in cable with
sffectively grounded continuous metallic sheath.

+Whaere the supply conductors at the upper level are in effectively grounded continuous
metallic sheathed cable, Grade 3 construction may be used.

CAN/CSA-C22.3 No. 1-M87
F0 April 1987



Tabilg 26

Table 26

Minimum Grades of Construction for Proximities
{See Clauses 5.3.3. 6.8.1.1, 6.8.2, 6.8.3, and 6.9.1.)

Minimum grade of construction

Conduciors
G750 ¥
or
effectively
grounded
coniinuous
metailic
sheathed
supply
cables of Condug~
Communi- all tors over
In proximity to cation voliages 750 ¥
Railway control tacilities and tracks 1 ¥ 1
Limited or controlled access highways 2 2 2
Roads and highways—general 3 3 3
Pipelines and waterways 3 3 3
Aerial tramways 1 1 1
Other private or public property 3 3 3
Communications
Cable 3 2 T
Open wire in general 3 2 I
Drop wire 3 3 3
Supply
0—750 V 2 3 2t
Over 750 V 1 2 2

*The line may be Grade 2 if the supply and communications have coordinated protection.
+Where the supply conductors at the upper jevel or the supply conductors creating the proximity arg

in effactively grounded continuous metallic sheathed cable,

Overhead Systerms

Aprit 1987

Grade 3 construction may be 7 e
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7.18.2

7.18.3

8.1

Selecllan ol lnsulators
In selecling insulators Lo be used for any line, considaralion in dalermining
the test vollage rating shatl ha given 1o the condilions under which the line

will operale, as follows!

{a) Whether a system operates in araas of intermillent rains, moderals
lightning, and very little or no conlaminalion; of

(b) Whether operating conditions are more severe than those sel forih in
ltem {a} above, due o the exient of the system, the prevalence of
excaplionaily severe tightning, bad atmosphere due to chemical fumes, dust,
sall, fag, or pther lorelgn mailer, or 1o & long dry season with heavy dust
accumulation 1oliowed by moisture.

Protectlon Agalnst Arcing

When installing the Inswlators and conductors, such precautions as are
sanctioned by good praclice shal be taken to prevent, as far as possible, any
arc from forming or lo prevent any arc that might be formed from weakening
or burning any paris of the slruciures, insulators, or conductors.

Undérground — Ganeral

Genaral

Clause B of this Slandard deals with requirements that ars applicable to both
direct buried and duct and manhole systerns. Clauses 9 and 10 deal
spacilicaily with direct buried and ducl and manhcle systems, respectively.
In cases where the undarground system is a combination ol each of these
\wo syslems {6.g., the case of adirect burled cable crossing under a highway,
railway, sic., in ducl), the appropriate Clauses of 9 and 10 shali appiy.

Detinillons and Limitatlons

In the underground Clauses of this Siandard the definition in Glause 8.2.2
and tha voliage Emilations of Clause 8.2.3 shall apply.

Swimming pool means any one ol the following types ol pools, whether it is
conslructed above or beiow grade:

{ay A pool construcled in such B manner that i cannol be readily
disassambiad oy slorags,;

{b} A pool gonstrucied In such a manner that it may be disassembled for
siorage and roassambied 1o lis original inlagrity;

{¢) A therapsaulic pool

{d} A wading pool

{2} A decorative pool that could he usaed as 4 wading pool, is larger than
1.6 m in any timenslon, and is readily accassible 10 the public

Yollage Holations ars es ollows:

{8} Communication cables are deemad 10 De cables used or the rang-
mission of inlermation by maans of slectric currant. If such oablas conlain
cispulis that oparate al vollagay exosading 180V ling-lo-ground or 300V
betweoen any Iws points of the slroult, and the lransmitied powser sncesds
150 W under anrmel opsrsling condgitions or favll conditions, he reuulie-
menis of Glausa 3.8 shall apaly:

Overhaad Syslems and Underground Systoms o5

8.3
8.3.1

8.3.2

8.3.7

glgl.:z: J}eiaphone. tofegraph, railway-signal, messenger-call, firs-atarm
@ aigem, communily television, and olher systems conform ] ;
abova are included. g erming with tha

(b} Supply cables are those usad for transmiltin i
| g electric energy, and
opserating al a voltage (ac ordc) of 120 V or highar, but nat exceedmg%%{) Wy,

Location

Genersl Locatlon

Underground supply and communication systems shall be located 50 as 1o
cazse, or bedsubjeci to, the least disturbance practicable. Raliway tracks and
underground structures, Including caich basins, pipelines, et

avolded whera practicabie. e ¢ o1 shalt bo

Localion of Above-Ground Facilities

Above-ground facilities associated with the underground system, such as
service pedestals, equipment housings, cable riser poles, eic., ‘shall ba
located s0 as 1o be subjecl 1o the least exposure practicable lo vehicular or
olher toreign damagae. The five parts of such squilpmentshali nelbe exposed
;%;r;;)ubsic Above-ground facliities shali provide sale access and opserating

S_iandard Location

Pipeiines, supply, and communication facitilies should occupy a standard
allocated posilion an the street allowance and on private properly. For a
typical arrangement, sea Appendix B.

Ducts
Thal ducts beiween adjacent manhoies, or olher oullets, shali be laid as
siraight and direct as conditions will permii,

Manholes

Manhola openings‘shail be tocated so 8% to provide safe and convenignt
access. Where this i3 not possible, special saloly precautions shall be taken.

The location shall bs 30 chosen as io avoid the possipility ol other
ungderground struclures passing through the manhols.

Steam Plpelinas
Sigam plpelines ¢lose to cabies can cause i i

3 2 darnaging overhealing of the
cabla, and this effeci sheli be laken Inio accoun! In addition lo the
separations stipulaled slsswhars in this Siandard.

Induced Yollagss and Currents

Whan ihgm Is 8 paralis! batwaen supply cables and communicalion cireits

g: maiz}im p%ieigi;n;s {nspacially those with ingulaling covarings) adaguats
fecaulions shall De laken {o minlmize any hazard o i :

presautions : y wd dus 1o inducsd vollages

Grossings
Whore B is necassary {or ong unoarground system 10 £ross over or undar

angAings yadergiound sysiem, e orossin IE: i
. 3 g shall e mads el righl sngles, or
&5 noarly 20 83 clioumstancas wili permi, . g
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8.4

g.4.1

B.4.2

§.4.3

8.4.4

8.5

[

CHA Stendrog GIE 3 Mo 3 -MIGTE

idantification of Underground Plaat

Marking of Plant Lecatons

whan located along o 8cross aihways (and otherimportant righis-ol-wayl,
underground plant shall be marked above ground as parmansoliy 8s
pussible, using visual means such as a post, pedestal, or tabels on above-
ground equipment. in other iocalions accessible to the public and where
conditions permit, the presence of main underground ptant should be
simitarly indicated :

Wola: {t 15 recommended that maps or records of sufticient accuracy ba
mattaed (o focate and dentify main vndergiound plant The localion,
depth of burial, and type of pfant should be recorded

Cabtes of One Utitily

Where thers are buried cahles ol different clecuils, close 1o ong another,
identificatlon shall be provided on ali cabies at each iocation where Lhe
cablas emerge from the earth

Excaption: Identilication feed nol bs provided on each ndividual cable
whore saveral cables. 811 operating ar @ nominal voltage below 750 V(phase-
to-phase), amerga trom the sarth at the same location.

idenlllication ol Cables in Manholes

Cabtes shail be parmansntiy identified by tags or other means at each
manhale of olhar parmanent cpening ofthe undarground system. Where the
duct formation entering and igaving the manhole is the samae, the cables
should ba installed in corresponding ducls.

Exception: This requirement does nol appfy whare all cables in the syslam
are communication cables and owned by the samg communicalion utiily.

identilicetion of Apperatus Connscled in Multiple

Whera {ransiormers, requlators, or other similar apparatus noliocatedinthe
same manhcle operate In such a way that fow-voltage feedback can resultin
excilation of the high-voltage side of the equipment, spacial taps, diagrams,
or other suitable msans shall be used to Indicate that fact.

Assoclated Equipment

Cemmunication Equipment
Above-ground communication aguipment shall be so designed and tocalsd
that there is ready access to it by communicalion utility personnel.

Supply Eguipment
Supply equipment, ifilis axposedte the public, shaltbe tamperprocf and any
access doors shall be provided with some form ol locking device.

Joint-Use Equipment
Equipmanl that is used jointly by the supply and communicaiion ulilihes
shall have the supply seclion separale from the communication section.
There shall be no access o the supply seclion through the communication
seclion Or vice versa.
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2.6

§.6.1

8.8.2

8.6.2.1

8.6.2.2

8.8.2.3

863

8.6.3.1

B.6.3.2

86.6.3.3

B.6.3.4

Construction of Underground Syslems

Geneval

_Thea relisbility of an underground system is dependent upon s design. how d
is Insfalled, and how H i3 operated. | shall have adequate load capac%t; for
normal and emergency conditions wlthout tisk of damags to nearby
underground facilites. The facilities provided for swilching, grounding, stc
shall pe edequais for and consistent wilh the requieemén%s for the ks&ie-
operation of the system. It is important that sound engineering praclices be
amployed in the insialialion of the systems

Excaveling

Eafcgwlsling shall be doneg in such a manner and with such saloguards as o
minimize the risk {o the public, to the workmen involved, and o exisi‘ing
underground structures, Every aftorl shall be made 10 shors the tranch
egaingl cave-ing and to protect the workmen nthe trench againsiinjury rom
failing earth or stones Regulations calling for spacilic precavtions to bu
taken shall be followed, where Lhey exist.

All work on railway, highway, or other righis-ol-way shall b done in go-
oparation with the appropriate aulhority and al such time and in such manner
as to cause the isast interterence with the proper and safe use or operation of
the proparty, tracks, roadway, or other facility involved.

When crossing ‘undar railways. no bracing shall extend above the base ol rail
or ba altached in any way 1o the rail or tes. Excavaled material zom railway
roadbeds shal be so placed as not to inleriere with traflic In any way. Ballast
g:*alre;:::jhali be kept separate and free from earth if the ballast materiatisio

Sgck!llllng

in gonerai cases, tha trench shall ba backlilled i

1 . | to the grada lina in layers of
backfilt not exceading 300 mm, and each layer shait ba thoroughly
comgpactad untit no turlher setifamant is apparent.

Onroadways, highways, airporls, or similar rights-of-way, the lrench shall be
backlilied to the top of the subgrade in iagers ol bagklili nol excsemlili::;
150 mm, anql each layer shalt be thoroughly tompacted with mechanical
lampers unlil no further setllement is apparent. Surlacing, paving, and ail
other surfaces shall be replaced as required, 1 ‘

When rallway roadbaeds are crossed, it a trench is used, it shali be backlilied
1o the top of the subgrade wilh backlid material in layers nol u:-:.(:;zeding
150 mm, and each layer thoroughly compacted with suitable mechanical
tampers until no further seltlemant is apparent. The track ballast shall be
replaced undur railway suparvision

Reguialions in cerlain areas ma i i
] y require that special backlilling matarials be
used and thal specisi mathods of compacting be applied.

e
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4.6.4

8.6.4.1

8.6.4.2

8.6.6.1

Instaltalion of Mechanlcal Prolaclion

Gieneral

Machanical protection when in tial form shall be wide anough 1o exiend a!
laasl 50 mm beyond the cables or ducls on each side. NormaHy, flat
machanical protection shail nol be in direct contact with the cables or ducts
put shalt be separated by a 75-mm layer ot sand or earih. The maleriat used
shall nol corrode of react with the cabie or duct material. The dimensigns and
type of matsrial used shail provide acequale strangth and notfracture during-
installation or after backtilling.

Examples
Examples of mechanical proteclion are:

{a} Cebla brick;

{b) Cancrete stabs with 8 minimum thicknass of 50 mm,
{c) Treated planks al jeast 40 mm Lhick,

(@) Poured concsele with & minimum thickness ol 50 mm;
{g) Concrete encased ducis,

(1) Thick wall duct;

{g} Steel or iron pipe:

{h) Cartain types of plastic duct;

{i) Slee! armour on cables.

It is recognized that varying degrees ol machanical prolection are provided
by these examples. For the more arduous duty and thal duty invoiving
reduced burial depth, concrete encased ducl. stewl of lron pipa, of concrela
thicker than S0 mm shali be used.

Surface Grade
When underground syslems are inslailed, the surfaca should be in ils linal

graded condition. If this is nat possible, tha finai grade shall bs determinad
and adequate provision made with respscito final depth of buriak, placing of
suriace-mounted Instatlations, slc. Every sHort shall ba mada o pravent
{iurs grading oparations from changing the dapth of cover over the cables,
In oraar te avoid Inadequate depth of burfal.

flisarg

Separation Belween Hisers of Communication and Supply Syslems

i it is nacessary 1o install risers for communication sysiams and risers fof
supply systams on tha samsg pole, they shall be placed on dilfersni guadranis
of he pote and grouped in such & manner thal thay do notinterfare wilh tha
usa of pule sleps or ineman’s climbars. On siruciures oiher than poles the
separation Delwsan risars of communication and supply sysiams shall bs
graat enough o permil mainlenance of sach plani withoul intarferance.
when localad on greels or highways, risers shall be piaced so 8310 beinthe
noation salest om damags by iraflic,

siota: 1t s recommendad that placing risers for communication syslams and
risers for supply systems on the sams pole ba avoided witere practicabla.
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8.6.6.2

8.6.6.3

8.65.4

§.6.6.5

8.6.8.6

8.6.7

8.6.74

58.7.2

m:cﬁanlcai Proleclion of Supply Cables

riser cables of supply systems shall be prolected b i i

y ¥ & covanng that gives
suitable mechanical protection for the full length of the run from al?easl
0.3 m below the surlace of the earth.

Excepllon: Supply riser cables having a grounded metallic sheath or
concaniric nqu_rraf requirg no further protective covering above the 2.5 m
loval !o( non-joint-use poles. On poles fointly used with communication, the
?gola(:‘!1v? covering shall bg axtonded to at least 1 m above the commun,ica—
ion piant.

Mechanical Prolecton of Supply Grounding and Neulral Conduclors

Cn non-joint-use poles, grounding and neulral conductors of supply
sysiemg shaetl be protected by a covering thal gives suitable mechanical
proteclion lrom at least 0.3 m below the surlace of the earth to 2.5 m above,
On pt_:las jointly used tor supply and communication piant, the proteciive
covering shalt be extended to at teast 1 m above thg communication plant.

Machanlcal Proteciion of Communlcatlon Cables and Conductors
A%:hough communication riser cables and c¢oenductors do not need
mechamcal protaction for considerations of salety, adequate proleclion is
required to preven! damage or service Interruplions.

inluial_lqn Covering for Supply Grounding and Neulral Conduclaors

in addition o the mechanical protection stiputated In Clause 8.6.6.3, supply
grounding and neulral conductors shall be insuiatad or covered with [
suitable insutating protective covering, to minimize the exposure of utility
parsonnal lo such grounded objects. The covering may provide the
mgc_hamcal protection of Clause 8.6.6.3 il desirad. On metallic structuras
this insulaling covering or insutalion Is not required. l

Grounding of Riser Pipes and Guards
All axposed metatlic fiser pipes and guards in contact with suppiy cablss

:25"1?19 grounded, unless such cables are covered with a grounded matatlic
aalh.

ingtallation and Joinling of Cebles

Genearal
Cablas instalied in underground s ; i i

yslems shali be designsd for this purpose
and lor the syslem in which they are used. Terminallons and ali assoo:iiad
matariat and aguipment shall have s voltage rating suitable for the phase-io-
phase voliage oithe system Inanunderground system avoidancs ol leakags

currend is imporiant and # ihis does o it
Geur, positive opor
protechive devices is assential ? peration of the

Ai} matailic sheaihs and concentric neutrals shall be capable of carrying
wdhauli damage, the sxpecied faull currents for the expected lima ol
oparation of the overcurrent davices prolactling the cabls,

insiafation

Cara should ha faken fo avoid damage (o Cables caused by too greata pulling
;ensto.r; oF by dragging %}m cables over sharp objecis in the lrench or
;fmgudgmms in @hg ?u-&:%s‘ The mirdmum bending redius 81 lurng, al entrances
o squipmant, gnd in ducts and manholes shall be adeguais | t

cable baing inslalisdg, e forthe typo of
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8.6.7.3

8.8.7.4

9.1.3.1

2.1.3.2

9.1.3.3
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Frotection Against Molsiure ) ‘ .
Al jolnts snd tarminals, protection shall be provided s¢ that moisiure wilkaol

enter the cable.

Bondlng Cable Sheaths ‘
metallic sheathed cables shall ba bonded and grounded at suitable Intervails
with a8 conduciar of suitable size, stectzolylic conditions permitiing. Except
a5 specitied elsewhsre in this Standard, supply ceble shealhs nead not be
borded to communication cable sheaths. .

Underground — Direct Burled Syslems

Saparalions

General ) o
Direct burigd supply and communicalion cables, mc_hvaduaily of !ngeiher,
shali in general nol be installed in the same vertical plane with other
undarground systems. A miatmum horizontal separation ¢l 300 mm shalibe
oblained. Where such horizontal separation cannot be obsmn‘ed, axira
precaution shall be taken 1o ensure the maximum possibie separationandlo
prevent lutuze contact.

From Structures ]
Supply and communicalion cables should have as grpal a horizontal
separalion from duct lines and the underground portion of overhead
structures, such as fences, potes, or buildings, unless they ara riser cables
attachad to thase structures, as condilions parmit bul proferably not less
than 300 mm.

From Swimming Pools

Supply and communicalion cables (excepl for ‘bondin_g conduclors or
conduclors supplying elecislcal equipment assqcaated with 1helswlmmmg
pool) shall have the minimum horizontal separalion fram the inside wals of
the swimming pool as shown in Teble 37.

For vollages above 22 kV, a special engineering siudy shall be made 1o
deferming the sffecls of the pool instaliation.

if the separations shown in Table 37 cannot bs oblained. the requirernents of
Ciause 10.1.3 shali apply.

Table 37 (Page 100}—Revise to read:

Table 37
Mindmum Cabie S8eparations from Swimming Pools

Type of Instellation Minimum Separstion in Melres

Communication cebles 1.5
Supply cables;

g ~—T750V E.3
Over 150 ¥V — 15 kV 3
Over 15 —22kV 4

Cheerhesd Byzlams end Linderground Sysleims 1y

§.1.8.1

9.1.8.2

9.1.8.3

Fram Propsne Tenks

There shall be & minlmum horlzontat separation of 1.5 mirom propane tanks
of 7800 L sggregrate capacity or larger to undsrground communication or
supply cabile, .

Note: This requirgment is simitar to that included in CGA Standerd Br49.2,
tnsteilation Code far Fropane Burning Appliances end Equipment.

From Plpelines

When laid parallel to, along, or near underground pipatines. supply and
communicalion cables shall maintatn a horizontal ssparation from ihe
pipeiines of at least 300 mim. Where these separailons cannol be obialned,
exira precaution shal be laken to ensure the maximum possible separalion
and to preévent future contact. If communication and/cr supply cables and
pipetines share the same trench, the above horizonial separation shall be
cblained with the pigeling preferably at & lower ieve!

Crossing Plpelines

Whean approaching a crossing. the facility thatis instalied st the greales depth
shall, whare practicable, ba In the lower position at the crossing. A minimum
separation of 300 mm of well-tampad back il shafl be maintained st tha point
of grossing; where this Is not praclicable, extra precaytion sheil be taken to
ensure the maximum possible saparation and 10 prevea! futura contact. The
cable or pipetine shall be instalied at a uniform depth for the full width of any
right-of-way concerned.

Between Cables In Separate Trenches

In case ol separate awnaership, the hotizonlal separalion between supply
cables, betwean communicalion cables, or belween supply and communi-
cation cabies that are not installed In a common trench shall be 300 mm.

Belween Cables in 8 Common Trench, Excluding instalialicns sl Random
Separation

Nole: For instailstions at random separelion, sea Glause §.1.9.

Comminication Cabies and Supply Cables 750 V (Phase-to-Phasa) or Less
Although some separation is desirabie, comtact Is permitted batwasn
communication cabtes, between supply cables operating at & voltage of
750V (phase-to-phase} or less, or between communication cables and
supply cables operating at the vollage of 750 V {phase-lo-phasa) or less.

Communication Catb:les end Supply Cables Qver 750 V {Phass-lo-Phase)
Except as covered by Clause 9.1.8, the separation {horizontal or vertical)
between communication cables and supply cables operaling at over 750 V
{phase-to-phase} shall consist of not less than 300 mm of well-famped
packfill, or 100 mm of brick, or 50 mm of concrele, or a irealad wood plank
40 mm thick, or other mechanical protection of eguivalent sirength. Where a
vertical arrangement of cables is used, the communication cablas shall be in
the uppar position with the lower-voitage and higher-vollegs supply cables
progressively In the lower positions in the trench,

Supply Cables of the Same Three-Phase Clicult
Contact is parmilted belween supply cabies of the same threa-phase circuit
regardless of voltage.
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9.1.1¢

9.1.106.3

2.1.10.2

4.2.1

CSA Slandarg C22.3 No 1-M1878

Supply Cables of Dilferent Yoltages and Clrcuits

Contact is parmitted betwesn supply cables of different vollages and
circuits, provided that

{a} The operating vollage of any cable does nol axcead 22 kV. For vollages
highar than 22 kV, special consideration shail be given Lo the cable design,
grounding, cvercurrent protaction, and availabie lault currant,

{b} If eilher cable cperatas sbove a voltage of 750 V (phase-io-phase), it
shalt lorm part of @a muli-grounded neutral wye system, and such cables shall
have a metaltic sheath of concentric nautral that is connestad Lo the system
neutrat.

QOther Supply Cables

Excepl as covered by Clauses 918.1, $.1.8.3. and 9.1.84. a minimum
separation {horizontal or varticat} of 150 mm of weil-tamped backfill shatl be
oblained between supply cables. Allarnatively, one or bolh cables may be
installed In ducl, with random contact parmissivie belwean & cabls outsida

the duct and the ducl.

Supply and Communlcalion Cables — Random Separalion

Saparation betwaen supply and communication cables for supply system
voltages above 750V {phase-lo-phase) 1s desirabte, bul sither random
separation or gonlacl on a continuous basis is permissible, provided that:

(a) Supply systams are effectively groundad and the aperaling voltage does
nol exceed 22 kY,

{b) The supply cabies form part of a multi-grounded neulsal wye sysiem and
are equipped with silher a grounded bare concentric neulral or groundad
bare mataliic sheath, in those jocations where there Is an overriding risk of
damage o the concentric neutral or sheath. such as in corrosive earth or
rocky areas, of qustothe passibiiily of slecirotytic corrosionwith equipment
tankg associaled with the underground system, the concentric neutral or
sheath shall be protectad by a jackat. The appiication of an external jackston
cenoanlric neulral power cables shall be subject lo mutuatagreemantby the
parties concerned.

Gable Crosstings

Genersl

Far tha cabia lypes of Clauses 8.1.8and 9.1.91he separaiions stipulaled shall
e obtainad at thecrossings, For Clausa 8.1.7 tha ssparations obiained atthe
crossings shatl be as stipuiatad In Clausa g 1.8. A minimum of 75 mm of well-
tamped backhill g, howevar, pralerred io a direct contacl.

Supply and Communication Cablses

When the ssparsiton consisis of troalac wood plank 40 mm thick, 50 mm f=H
concrele, or 100 mm of prick, i1 shal sxtand along tha toute of the supply
cable al least A00 mm in both dhrections Jrom the point of ¢rossing.
Prefarably, supply cables shall oross ngnesin commumcalion cables.

Depih of Burlel

Gynerat
Commuentcation and supply cables shatl by puried at s sutficiant depih below
sne suripce of the garih or boliom ot ditches 1o minimize the probabiily o
damage,

Ovarhead Systerna and Underground Systems 103

9.2.2

9.2.5

9.3
8.3.1

9.3.1.1

2.3.1.2

B3935

MNate: In deciding the depth of burial, the | ]

] : 3 e 8 ollowing fagiors should bae
cons;dereg. the .p_osser.{rty qf deep digging. deep frosi-ling candilions,
special soil conditions; vibration {rom heavy trallic. Bacauss of any of rhesé

conditions, grester depths then thoasa Indi
ons, cated be
prolgcnon, may be required. fow: or meshaniea!

gommunicalion Cables
ommunication cables shali be buriad bsiow the surfac
| ce of theg eailh or
botiom of ditches to a minimum deplh of 600 mm, except that lor drop
:ables. of for burlat under parkways and lawns, 1hls ligure may be reduced lo
50 mm. Greater depths may be raquired when roadways are crossad.

gupply Cables
upply cables shall be buried below the surface ol the earth or b

ottom of
d:tchas 1o 8 minimum depth of 750 mm, except that, lor cables not in excess
of 750 V {phase-to-phase)}, this flgure may be reduced to 600 mm. Under
roadways the minlmum depth for all voltages shall be increased lo 1 m.

Cable Crosslngs
At cable crossings a reduction ol 75 mm In the sbove burial depths is

permissible, provided the minimum depths are obtai i i
ttiaeutel p tained on either side olthe

Reduced Burlal Depth

In some Inslances the above depths are not practi
! aclicabla, 5
reduced buriai depths may be used: ? I whieh cse

{a) If adequate mechanical protection over the lgis} i
Al cable isinstalied as provided

{b) By agroamen! batwaan the paritias concerned.
Elactrical Protection

Supply Cables

Supply Cablas Oparaling a1 a Vollage In Excess 0! 750 V {Phase-to-Phass)
Thesa cables shall have continuous elleclively grounded metailic sheath or
concenirlc naulrel capable of carryving without damage lthe maximum
current tha! couid deveiop tn case of a cable fauh.

Overcurreani Proteclion
Protection In case of fauits on cables operaling above a vollage of 750V

{phass-to-phase) shali be providsd and sale i
i i ctad, s that as ! E
iimea 83 praclicabis wili be oblainad. tas fasta cleanng

Thera shall ba no mors than two automallc re r i
f gulated raclosings balore the
faullad cuble is de-snsrgized; sxcep) for cablss lag, smgon faadaers)

supplying overhead systams, which regul ! i
supplying qQuire mora han lwe suiomalic

Grounding
Grounding shall bs provided for wad

ad o underground clrcults and sssociated
f;qu%pmam, Al ganosed non-current-carrying malalilo pasts associalad wlim
ﬂfi undarground sysiam shat be sifsciivaly groundsd. This Includses melal
potas and the relnforoing stes! of conorele oolss,
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9.4
g9.4.1

9.4.11

9.4.4.2

9.4.2.1

9.4.2.2

Communication Cables

Communieation cabiss that contain supply circuils opereting 8t voitages
gxcaeding 150V Hne-ta-groung o 300V batwegen any two points of the
circutt, the transmilted power excsading 150 W, end are used exclusively for
the supply of communication circuits shail have continuous eifecively
grounded metallic shisids or shealhs capeble of carryving, without damage.
the maximum currant that sould devsiop from a fault within the cables; and
the supply clrouits will be prompliy de-energized in case of a cable faull.

Supply Cablas Over 750 ¥ (Phase-to-Phiase) and Communicaiion Cablesing
Common Trench

Thesa shall be instalied as required by ltems (a) 1o {d) baiow:

{(3) Communication protective devices shalt be adequale for the vollages
snd currents 1hat may be impressed on them should thers be & contact
beiwaen the comenunication and supply conduclars,

(b) At each transformer location, the melaliic shealh or shisld of communi-
cation cables shall be inlerconnacled with available supply primary and
sacondary nsgulrals and supply cable sheaths, and the whole shall be
affectively grounded. Il this does not provide @ connecltion belween the
communication cable sheath or shield and the primary neutrat within 360 m
of sach communication tarminal, additional connections shall be made 10
meael this Fequirement,

(¢} Al equipment ground iocations other than translormers, adequale
grounding of communication cebles and supply secondary pedestals shall
be made o the secondary neulral;

{d} Supply angd communicetion cables al less than 300-mmn separaton,
incluging random separation, of contlnuous coniact, shall meet the
requirements of co-ardinated protection.

Maechanicat Prolection

General

Mechanical protection Lo cables shall De employed, except far the davlation
atlowed under Clause 9.2.5, wherever:

{a} Reduced dapth of burial Is required; of

(b} There is a strong likelihood of deep digging.

To facilitate cable repiacement and to minimize traftic-vibration damage,

mechanical protection in the form of pipe or ducl shoui¢ be used when
roads, railways, or paved areas are crossed.

Crossing Aaliways

Provision shail be made so that the maintenance ol the cables can ba carried
put withoul disturbing the track baliasl.

Supply cables shall be protscied for the juil width of tha right-of-way by one
of ihe following exampies of mechanical protection:

{a) Cable brick;

{b) Concrele slabs with & minimum thickness ol 50 smm;

Guathesd Systemi and Undergeound Sysiams e
ih]

8.4.2.3

9.5

9.6
9.6.1
9.6.1.9

9.6.1.2

(€} Freatad plank &t least 40 mm thick;

(dt Poured concrale whth 8 mindmum thickness of 50 mm:
{#} Concrate encased duch

(f Thick wali duct;

ig} Stesl ar lron pipe; or

{h} Cerlain lypes of plastic duct

Aty combination of thase profections may be used, bul if & pipe or duct is
used under the tracks, 1 shall extend at least 2 m beyond each outsids rall,

Hiyps (8). (1), (g] or (h) mechanical protectlon is used, th ]
Clause 10.4 shall apply. oc e requirements of

Communication cables may bs inslalled withoul any form of moechanical

protection. Where a plpe or duct is used, it shalt gxtend at lea
‘ . 512 38y
each outsidae rail. mbeyond

Rellway Crossings

Supply and communication cables shall be localed at a depth of not less than
1.1 m below the base of the raiis. Where this depth is not oblainable, a
reduced depth may be permissibie butin no case shall the cables beless th'an
150 mm below the boltom of the ballast section, which is subject to working
or cleaning, and in no case less than 450 mm below the bese of tha rail. The
requiraments for mechanical protection are slated in Clause §.4.

Terminals and above-ground supply and communicaticn facilitias shall be
located off the raliwey right-of-way. Whare this i not practicebla, the
distange Irom he gauge side of tha nearest rall to the nearast face
of terminel poles and sbove-ground faciitles shall be not less than
2.5 m, except that at sidings the distance may be not iess than 1.9 m. At
leading sldings, sufficlent space 8s required shalt ba laft for a driveway.
Whe_n necaessary jor super-elavation, track curvature, the unobstructed view
of signals and signs, elc., the Ralway may require greatar minimum
distances than lhose specified above. These requirements do not apply lo
terminats and above-ground tacililies associated with rallway communica-

tion and signal clrcults or with raitway electric power circuit
sof750 V -
to-phase} or lass, P oTs0Vtphase

Construction
Instalalion of Cables

General
Wh|ie under same circyrmstances it is desirable to “snake™ cables during
instalfation, they must nol be kinked. Al terminations, or where earth

sotllement is likely, adeguate siack should be provi i
e e pravided in the cables to

Ploughing of Cables
Supply and communicalion cablas may be buried by ploughing individuatly

or simultaneously, provided the separaliens and deplhs of i
In Clauses 8.1 and 9.2 are obtained. pins ol burialstipuiated
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10,
10.3

1011

10.1.2

1013

.13

Cable Trench

The trench shail be as siraight 8s possibie, with the boltom clagn and free of
any projecting stones. Depending upon tha imporiance of the inslallation, a
sand or screened earth bedding betow and over the cables may be desirable.
Howsver, for all cables, a bedding ol sand or backlill lras of stones al least
75 mm deep above and befow the cables, or e ducl, shall ba used in rocky
ground or shale. Ridges or sharp changey in grade ol the trench bollom,
which could cause a8 “pressure point” on the cable, shail be avelded. When
crossing other trenches or localions whare garth setllamant is likely, the
trench bottom shall be well compacied or some lyps of mechanicat
reinforcement used o minimize future cable movement

Entering Bulldings

All cabie entrances into buitdings, subways, or other encicsed public areas
shali bs adequalely saaled around the cable to pravenl the entry of gas or
watar into the building.

Underground — Ducl end Manhole Systems

Separatlons

Genaral

The duct ling shall in general not bs Installed directly above of batow othar
underground systems, Where il is necessary tor a ducl ling to cross cver or
under another underground facliity, the cressing shall be made at right
angies or as nearly so as circumstances wili permit, and shal have as greata
vertlcat separatlon as clrcumstances whil permit but not tess than 150 mm_A
dust ling paralleling another underground system or othar underground
struciures shall have as greal a hosizontal separation as ¢ircumsiances
permit but not less than 300 mm. Where the abova saparations cannot be
obtained, extra pracaution shall be laken lo ensure the maximum possiote
separation and to prevent future contacl,

Fram Plpelines

When lald parallel lo, aiong, or near underground pipelines, ducl sysiems
shall mainlain a horizontal separation from lhe pipelinas of &l least 300 mm.
Whare these saparalions canno! be oblained, extra pracaullon shail be taken
to ensura the maximum possible separation and to prevant tuture contact. i
duel systems and pipslines share the sams tranch, the above horizontal
separation shall be oblained, with Ine pipaling preierably ai & lowes lgvel.

When approaching a ¢rossing, the facility thal is insialtad at the greater depth
shall, where practicable, be In the lowar position et the crossing. A minimum
separation 0! 300 mm of well 1amped packilil shall ba maintained al tha point
of crossing; whara this is nol practicable, exlra pracaution shall be lakan lo
snsura 1he maximum possible separation and to prevent future conlacl. The
duct systerm or pipeling shall be Installed al a unifarm dapih for the fidbwidth
o} any right-oi-way concsrnsd.

From Swimming Pools

Whara supply cables {excspt for bonding ronducion Of those conduclons
suppiving efecircal squipment assiclaled with 1ha swimming pool) are
instgiled In a concrate encased pleatic duct bank, the minimum nprizonis
separaiions belween the Inside walis of the swimeming pool and tha naarast
facs of the duct bank sheil be as shown In Table 38 For supply. cabisy

Ovaihead Systams and Undeiground Sysiems 07

10.1.3.2

10.1.3.3

16.1.4

10.1.5

0.2

H ]
.3.9

inslalied in clher iypoes ol duct tanks, the minir 1 rations shown in
' Imum sS&pa
Table 37 shall Bppl)ﬁ F ’ I

Communicalion cables installed In a duct bank i
prescribed in Clause 104
shall have the minimum separations shown in Table 38.

For volages above 22 kV a speciai en
H ginesring study shaill be d
detarmine the sliects on the pool inslalation. ¢ d made o

Table 38
Minlmum Duct Separations from Swimming Pools
Type of Installation Mindmum 8Beparation In Metres
Communication cables 0.75
Supply cables:
B — 750y 0.75
Over 750 ¥ — 15 kY 1.3
Over 15 — 20KV 2

From Propane Tanks
There shall be a minimum herizontal separation ol 1.5 m rom propane tanks

of 7600 L aggragate capacily or larger to the neares
ARy g {{ace of the underground

Nate: This requirement Is similar to that included in CGA S
! fandarg B149.2,
instatiation Gede for Propane Burning Appliances and Equipmsnt.

fron or Steel Plpe us & Duct

Whare iron or steel pipe is used as a dugt, i shall not ba laid in contact wilh
watar, gas, steam, or other metallic plpe systems. Wnerg the separation is
less than 50 mm, the metallic duct shall be adsquately separatad lrom olher
mg!alll_c plpa sysiams by a barrier of suitable slectrical insulaling material, to
minimizg any current transler that could give rise to electrolylic corrosion, or
they shali be elacirisally bonded together at the point of least saparaiién.

Depih of Buriat

The distance between thetop ot s ducisystem and the lop of the pavem

othar surface under which the system s constructed s?wa!i be zurlsici::; ;Jci
protact the sysiem brom damage. Whare practiceble, a minlmum cover of
?Oe’mm shall be used when the syslem 13 or i3 likely to ba sublect 1o road
traffic and 450 mm in olher legeiipns; whare these deplhs cannol be
2:;8;:?;25. ?j;!%f p;mﬁ%ﬁi%?ﬁ shall be used or the duct shall be encased in

. nlouiar laglstalion exists In i S

Conthe of sver 1o b p?wééad In some sreas csiling for spesilic

Rallwey Crossings

gm% Materlal and Conalruction
uct matsrial and construcHon shall e as specifisdg | 19 1 wii
pacifiad in Clause 104, with i
;z;ﬂrﬁﬁig? of pmiﬂ”;‘%ﬂiﬁ of ¢a3 muitiols Jucts, whish shall be ;nwsaé ]wi;Z
M f oonorsie for at least 2 m bevend aach oulside ral i /
for the full widih of e righi-of-way. o il but protorsiily
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10.3.2

10.3.3

10.53.4

10.3.5

10.4.1

10.4.2

Depth Below Base of Rall

The top of alt duct banks shetl ganeraliy belocatedal s depth of notlesg than
1.t m bsiow lha bese of the ralis. Whaere this depth s not obisinabls, &
reduced depih Is permissible but in no case shaiitha top of the duct banks be
lass than 150 mm below the boltom of the baltast section, which is subjectic
working of claaning, &nd In no case less than 450 mm bslow the base of the
[£:110

Where unusual conditons axist or where proposad congtruction woyld
interfere with existing constiuction, a greates deplh than spscified above
may be required.

Depth Beiow Surlace of the Earth
tn no case shall the top of the guct bark be less than 450 mm beiow the

surface of the earth or tha bottom ol ditches.

Horlzonlat Distance from Halle

Manholes and handholes as weil as above-ground terminal taciitias such as
lerminal poles, psdesials, housings, etc. shatl be located olfthe railway right-
of-way. Where this is not practicable. a reduced distance is permissible, but
in no case shall the distance from the gauge side of nearest rail to tha nearast
tace o! above-ground faciiities, manholes, and handholas beiassthan2.5m,
excep! that, al sidings, the distance shail he not less than 1.9 m. At lpading
sidings. sullicient space as required shall be lelt for a driveway. When
necessary for super-alavation, track curvature, unobsiructed view of signals
and signs, etc., lhe Railway may requite greales distances than thesa
spacitied above.

Thess requirements do not appiy to terminals and above-ground facilities
associated with railway communication and signal circuits or with railway
slectric supply circuits of 750 V {phase-io-phase) of less.

Ducls Enclosad In Sleel Pipas

Tha sieat pipes shali be of a minimum wail thickness as specified inorders of
the appropriate railway regulatory authorily and shall extend sl least Zm
beyond sach outside rail, but prelerably the fuil width of the right-of-way.

Construction of Duct Banks

Genaral
An underground ducl bank may consist of one or more ducts:

{8) Encased in concrels;

{b) Enclosed in stesl pipe,

{c) Requiring no additional protection;
(d) With additionat prelection.

Materials

Ducts shali be of such materiat, size, finish, and mechanical stranglh as to
faciiiltale the instaliation and mainierance of cables The mechanical
strangih may be inherant in the material or be achieved by some torm of
encasament. Ses CSA Standards C22.2 No. 134, Fibre Conduit, G22.2 No.
135, Asbaslos-Cement Conduit, B198.1, Plastic Underground Power Cable
Ducling, and B196.3, PVC Underground Tetecommunication Cabie Ducting.

Cremchiead Syalsmy enyd Undergiound Syatems 103
W

043
10.4.3.1

10.4.3.2

1044

10.4.4.1

10.4.9.2

10.4.5

10.4.5.1

104.5.2

10.4.6

Ducts Encesed in Concrela

For normet construction In firm solls, ducts encassd tn concret

separated from each olher by at teast 25 mm of concrete, and ihsa gj;;aé;z:
shalt be completely encased In concrefe at tsast 50 mm thick; except that
duct kanks {or the exciusive use of communicaiion cables dc; nol requlrg
sgparation of the ducts by concrete, providing the duct bank has sdsquale
?ﬁtﬁ?ggl]{s;;:m&r proiec:!?n. including steef reinforging, may bse required in

othar spaciat circur i
Sronot o1 20 Mo ap!mr o daysvstances. Congrete shall have a minimum

Al reifway crossings, ducts shail be separated [rom each alher as
25 mm of concrete, and the duct bank shail be completely ezi;si;;d:
concrela al Iagsi 75 mm thick. Where the width of the duct bank excesds
550 mm, additional strangth may be raquired. The encassment shall extend
81 ipast 2 m beyond each cutsige rail, but preferably for the full widih ol the
gg;;‘oi—way. Concrete shall have 8 minimum strength of 20 MPa alter 28

Ducls Enclosed in Slesl Plps

When ducls are ptaced In a slgel i
pipe, the space belween the ducts and pips
shall be sealed al the ends of the pipe to prevent the entry of water. a

Where ducts are 1o be occupied b i
y supply cables, consideration shall be
glven to the prevention of overhealing of the supply cabdies. Filling the space

betwesn the ducls and pipe with material of goo j
assist In this. P good thermal conductivity may

Ducts Requiring No Addilional Protection

Ducts with no additionai mechanical prolaction may be pla

sugered, or pushed, providing that sutficlent mechan{cai sﬁrezegd!t:?s?r:l{;‘;g:i
In !he_duci mat_erial‘ At raflway crossings where physical and chemical
f:onallmps parmit, not mare than two ducts, each not exceeding 100 mimin
inside diamater, or cone large-bore corrugated steal duct or relnlorced
concrele plpe, may be augered, pushed, or laid ln the earth beneath the
roadbed wilhou! any form of protection. At such railway crossings where the
duct Is pi_aced by sugering, the diamaler of the hoie shail not excesd the
oulside diamater of the duct by mors than 25 mm. Back!ill shall be rammaed
tightly around the outside surface of the duct at each and.

Such ducts al rallway crossin
i gs shall extend at feast 2 m beyond eac
outsida rail, but preferably for the full widih of the righ!-o!-wayy i saen

Muftiple ducts preformed or ¢cast Into a unit m i

: ay be ptacedinan opan lrench
augered, or pushed. providing that sulliclent strength is inheiranl in tha
maierial to withstand the loaging to which it will be subjacted.

Ducls with Addilional Protection

Examples of mechanical protection are:

{a) Cable brick;

{b) Concrete slabs with a mintmum thigkness of 50 mm;
{c} Treated pianks al least 40 mrm thick:
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10.4.8

10.4.9

165
10.5.3

10.5.2

10.5.3

{d} Poured concrete with a minimum thickness ot 50 mumn,
{e) Concrele encasemant:
t} Stest or ¥ron pipe.

it Is recagnized that varying degrees of mechanical proleciion dre provided
by these examples. For the more arduous duly and thal duly involving
reducad burial depih, concrele encasement, slgei or iron pipe, or concrale
thicker than 50 om shall be used.

Grading of Ducts

Where it is necessary for the ducts to drain, 1he grade of the ducts shall be
trom the high point in the fine 1o one or both adjacent manholes, and such
grade shall be not less than 1:400. Ducls tarminating at bulidings shall be
graded Lo drain away ffom the building lo the manhole. Where drainage ioa
manhole ls Impracticable, a ¢rainage pocket shail be provided at the low
polnt of the duct run.

Seltling
Ducls shall be suitabiy relnforced or laid on & sultable foundation of

adequate bearing strength where the condition ol tha soil might otharwise
altow duct sattiement.

Backfllilng

Conerale-encased conduil may be backlilled and tampsd belore the
concrale has taken Its Initial set. Where thls is not praclicable, packfiling
shall be postponed tor at least 24 hours. On warm sunny days, howaver, Itis
advisable to retard the avaporation of water from the concreta.

Censtruction of Manholes

Strength
The design and constructicn o manholes and handholes shalf provide
sufficlent strength 10 sustain the loads that may reasonably be imposed on

them.

Dimenslona

Except as provided for In llems (¢} and (4} the inside dimensions of
manhotes shall be not te@ss than

{a} Lengih and Width — 1.1 m, provided thal a clear working space of not
iass than 0.8 m can be oblained;

{b} Headropm — 1.8 m, pxgepl In manholes whera the edge of the rool
opening is within 0.3 m of each sids of the mannale;

{c} Thess dimensions may ps raduced in manholes used exclusivaly for
communication sysiem aquipment and cablas ang in alt handholes,

{d) Thasedimensions donotappiyio subsuriace chambers so designadinat
1ha squipment housed tharein is accessible from the surface of the earih,

Duct Entrances Inio Manholes

nicls 1erminating in manhoies, handholas, 07 oihar PETMARENE opanings of
undarground systems, shall be provided with 80 sifantive ahiald o bushing,
or the surface at the dugt anirance shall be 30 shapsd as io provids a smoaih
ouilisl

Ovarhesd Systums and Lindeiground Sysioms

10.5.4

10.5.5

10.5.6

10.5.6.1

10.5.6.2

10.5.6.3

10.5.7

10.5.7.1

10.5.7.2

10.5.8
10.5.8.1

1£.5.8.2

$0.5.8

10.5.9.4

5.8.2

Drainage

[\ﬁ::zgcd;ag;a?:\i:nlo sa\;vetrs, s;}uitable traps shalibe provided ta prevent the
9as into the manhocie. Whare such drainage |

5 n
practicabia, a sump shail be provided in the foor to facllitate drgalnuge morl

pumping. Whar
provldeg, 8 danger of flooding exis!s, back-water valves should also be

Aool Openings
Round access openings (o an E
i y manhole shall ba nol less than 6060 mm !
g;ame:alr. Hectangu_fa: openings shall be not less than 500 mm x 600 gimﬂ
cept that thesa dimansions may be reduced In the case of handholes. ‘

Frames and Covers

Maar?hpies and handholes shall be provided with frames and covers of
suthcient strenglh to suslain such loads as may be Imposed on them

The covarg shall have (acl [
Ry for ramovai and should be s J!?ﬂb'y‘ marked lo

The covers shali be mechanically fixed | :
! n pia i i
discourage unauthorized rsmov;t. piece orbe of sufficlent weight to

Hardware

Pulling ayes should be instatled in the w
i alfs of manholes opposile eact
bank entrance, as required, to assisl in pulling in cables.pp vt

The walis of marhotes shall bg e i i
quipped as raquired with i
suppor! adequatsly the cablss and splices. sutabledavices 1o

Venlitallon

Slandard Manhcles

Manholes housing supply cables sh ‘ i
ail be venlad ¢ i
the cover may be used for this DUrPOSE. o the air Several holes in

;S\gacia% Manholes
sguale putside veniilation shall be i
providsd for manholes that contai
zﬁfpiyﬁeguipmem and those from which any openings exist inlo sub:taa;fg
HE y the publlc. Where such manholas house fransiormears, sac-

tional Zing swiichas, or reguisiors, sic., the vantilators shai ba cleansd al
1
nacessary intaivals )

Baokiiling

Sackiiliing around goncrele manholes pourad in place shalt be delayed until

the congrels has set ta allow the sale ram
N [ fgr vai of ih
3 ; 1 iy ket ! 1hg {orms and the sals

o AcTela made w 7 hasliow
2 2 with normal Pont andce

nend should Gwedio setine no
Doncrate mads wi EE ?ﬁgh @ity sirg ih camaent shouwld be a

n fgss than 24 hours, owed o set for
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10.7.2

10.7.3
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Terminating Pucts

General

Where cucls terminate, precentions shalt be taken 1o prevent the uninten-
Honal entry Into the ducts of waler or forstgn objects, which mignt resuiiin
damage o the cables or ducis.

For the protection of riser cables, the requirements of Clauss 8 86 shall
apply.

Entering Buildings

Al ducts, whelher they are cooupied or not, snlenng buiidings, subways, or
other enciosed public areas shallbe adequalely seatad o prevent the entry of
gas or waler, either around ihe autside surlace of the ducks or through the
ducls.

Locatien of Supply and Communication Cables

Accesslblilly

Cabiles in manholes shall be reasonably access:tle (0 workman, and cleas
working space shall be maintalned at all times, or lhe instailation shall be
dssigned far the convenient jeplacemant o! the cablas from the surtace of
the garih.

Cables Carrylng Large Currents
Cables intendad lo carry large cusrents shouid be located in gulside ducls s0
that they wili not dissipale heal solely through adjacent ducts.

Separation Between Cables

Cables of Ditlerant Voltages

Cables should be arranged and supportad in ducls and manholes so thal
those operating at higher voltages will be separated as lar as practicabletrom
those operaling &t lower voltages. Supply cables of difterent volieges or
clrculls, or both, except ngulrals, should not be placed In the same ducl.

Cables of Supply and Communlication Systems

Supply cabies and communication cables shall normaily be maintained in
separale ducl banks and particularly in sepesale manholes Joint occupancy
is anly parmissibie when the requirements of Clause 10 7.33and$0.7.3 4 a8
followed.

Communication cables and supply cables may occupy & commoen duct bank,
provided that:

(a) Co-ordinated protaction gxists;
(b} The communicalion cables ocoupy individual ducts distincl and
separale from the individuat ducts occupied by ihe supply tables;

{¢} The individual duct malarial or the materials separaling the individual
ducls cccupied by the communication cables are of sulficlent physical
strength lo prevant physical contact between the communicalion cables and
tha supply cabtes during the life of the conduit,

fesrbend Sysleme snd Undergiound Sysiams

10.7.5.4

0.8

10.6.1

15.6.2

Supply cables and communi [’ + 7
208y i tion cabies m i
o [ § may accupy the same manhele,

{a} Co-crdinated protacltion exists;

{0l The supply and communication cable ;
s arg ssgregaledb | 5§56
sidas of the manholss or other sullable mesans,; ares yusing oppostie

{c} Whers supply cabies and communicati
nication cables musl ] ] a-
fion of &t least 300 mm s mainisined. gross & separ

Guarding of Live Paris In Manholss

Cable Joints or Terminals

.é:%n%s ar larminals of supply cables shall be arranged so thet thars are no
18 ungrounded current-carrying metal parts exposed to accldental
conlacl within manholes or handholes.

Appatalus

Live pasis of prolactive, control, or other apparalus instatled and maintained

inmanholss shall be enciosed in suitabl i
Y y grounded cases orin cas }
no gxposed matallic pasis, caseshaving
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APPENDIX B

Guidelines for Applications to Cross Facilities of
Interprovincial Pipe Line Inc.
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IPL SARNIA QFFIC

GUIDELINES

For Application to Cross Facilities of

interprovincial Pipe Line Inc. {IPL}

Lo
g

(For Details Refer to Section 112 of the Nationai Energy Board Act (NEB)
and The Pipeline Crossing Regulations, of the NEB.)

Procedure for Applicant

Sequence

INITIAL CONTACT. Advise type of Srossing, geggraphic

- lccation and scheduled date of constructian.

Carrespondence To:  interprovinelsl Pipe Line inc,

182071 - Jasper Avenue

P.O. Box 398
Edmonton, Alberta
T8.J 249
Atterition:  Crassings Coordinater
Phone:  (403) a20-5210

", FIELD VERIFICATICN. Contact IPL s District Office to verify
| pipe locations, dapths and restricted area.

. APPLICATION. Prepare and submit application with three

PIPE DEFTHS. Review Probes Report from Distriot Qffice,

{3) prints of the proposed Srossing drawing(s) for approval,

AGREEMENT. Reviaw, sign and return soth comies, of IPL's |
Crossing agresmants with threa (3) copies of tha revised |
- crossing drawing(s),

| NOTIFICATION. Provide a minimum of three waorking days

! actuai notice to IPL prior to the commencement of the crass-
¢ ing construction. (See crossing agreament for IPL contact). !

|

i
i

v

Procedurs for Interprovincial

| pipe depths and restricted areas.

PIPELINE INFORMATION, Forward ali pipgiine data svait-
abile including pipe specifications, right-ofeway lessatian,

Pooasons

pipe jocations, NEB Crossing Regulations, drawing re- -
quiramantsand District Office to comact for sontirmanon of

TECHNRICAL HEVIEW. Return one {1} copy of the pratim-

tary print indicating the necessary revisions or additions

togethar with twe (2) copies of IFL's crossing agreement
E outlining cond'tions of tha eressing,

5 '
| permission for the crossing,
|

APPROVAL. Sign and return one (1) copy of the agreement |

tully executed by iPL and send latter of approvel granting

i SAFETY. Review any special safaty practices that must ha

| CONSTRUCTION. Crossing to be constructed in accor-

t

|
i

dance with the approved drawing(s). the terms and congi-
tiong ef IPL, and the Pipeline Crosging Regulations, of the

| NEB,

fw———-{s}——h

NOTE:

National Energy Board
311 « th Avenue 5w,
Calgary, Aiberta

T2p 3H2

Phone: (403) 299-3665

Shouid the Applicant {Farcility Ownen be denied parmissi
inappropriate, after remediation the Appiicant {(Facility Own

! followed on site prior to construction with the Cantractos or

Foreign Facility Representative,
CONSTRUCTION, IPL Representative to he present sng

. chserve construction,
CROSSING REPQRAT. FL Representative to complete |

Crossing Report and Mustrats As-Built information on the
print{s} of the approved drawing(s).

EhG 86/10/81

QR 10 Cross Of considers the terms and conditions imposed by L o be
&) may maka application for leave to crosy ta The Meticna Energy Board at

S - S
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interprovincial Pipe Line Inc.
interprovincial Pipe Line [NW) Ltd, ==

DRAWING REQUIREMENTS FOR THIRD PARTY CROSSINGS

This represents the minimum information required when preparing drawings for crossing approvals,
Dimensions on drawing(s) may be in Imperial or metric (if metric, one decimal poing).

The appiicant should contact the pipeline company at ar early date for information and 1o discuss
requirements with respect to the proposed crossing.

1. Drawing with Revision Number and Date.
North Arrow

2
3. Complele Land Description
3

Plan view, show and identify:
a. pipeline(s), pipeline markers, and right-of-way; iocation of pipeiing(s) within right-of-way.
b. facilities {including ali curbs, footings, guard raiis, guy wires, poies, fences. gtc.) with tie
dimensions to lot or survey line (preferabiy along pipeline and ar right-of-way boundary}
and crossing angle. Crassing angle snouid be as close to 80° as possible,

o 1ot lines, road timits.

d. tocation of cathodic test lead terminal box (if applicable).

a. for parking lots, storage yards: nearest buiiding with tie dimension to nearsst pipeline and
or right-of-way boundary.

f. for parking lots, storage yards: describe barrier preventing access to unalffectsd right-of-

way {ag. fence or concrete curp).
3. Profile View
tor surface structures: along pipeline(s) with highest elevation,
for underground facilities: along facility.
pipeline(s) and depth of cover.
facilities and protective devices with minimum clearances from each to the nipaling(s)

(minimum clearances: roads/parking lots/storage yards - 1.3m; railways - 2.0m; ditches
~0.8m; underground utilities - 0.3m).

&. all underground facilities must maintain the same elevation across the entire width of the

right-of-way except for gravity type facilities,
6. Specifications of Pipeline(s) being Crossed

A, give diameter{s)

b. give diameter(s) of casing (if applicable)

c. Warning statement eg. “Caution High Pressure Pipeline(s)”

d. details of any protective devices for pipelines (concrete slabs, casings, pads, temporary
structures, etc.) if requested by the company and shown on the plan and profile.

oo oo

7. Facilities Description
a. roads, parking iots, storage yards: whes! loading, surface, subgrade, name or numbsr
designation of roads (if any), materials to be stored (if any).
b. fences: height, material, post locations (1.5m minimum from pipaline).

c. ditches, open drainage systems: depth, width - top and hottom (existing and proposed),
name or designation {if any).

d. underground facilities: materials; diameter; maximum voltage; pressure; conduit strusture
- duct size, use and configuration - size and reinforcement {if any).

NOTES:  Theabove information should be incorporated into ali drawing{s) used for conatruction or

a specific crossing drawing(s) must be prepared for approval. These drawing{s} must be
available for reference on site,

L For Reference, a typical ¢crossing drawing of these minimum requiremnents is atiachad,

ENG 1210781
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APPENDIX C

Amtrak Requirements and Specifications for Pipeline
Occupancy
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SPECIFICATICHNS
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WIRE, CONDUIT AND CABLE OCCUPATICNS
oF
NATIONAL RAILROAD PASSENGER CORPORATION
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1. SCOPE:

A. These specifications apply to the design of electric
sransmissicn wires and cables {peower oI communication! which are
5 pe located over, under, A4cCross Or upoen Railreoad property and
facilities and tracks owned by otiers over which the Railroad
operates 1lts equipment.

2. APPLICATICN FOR QCCUPANCY

A. Individuals, corporations, municipalities {(known as e
owner) desiring occupancy of Rallroad property by such wire or
cable occupations must agree, upon approval of the construction
details by the Office of the Chief Engineer of Railroad, ta
execute an appropriate occupatlonal agreement and pay any
required fees and/or rentals outlined therein.

B. Application for an occupancy shall be by letter
addressed to: Real Estate Department, National Railroad
Passenger Corporation, 60 Massachusetts Avenue, N.E..,
Washington, D.C. 20002 giving the following:

{1} Name of individual, corporaticn or municipality
desiring the occupancy.

(2) Complete mailing address of applicant.

(3) Name and %title of perscon who will sign the
agreement.

(4) The State in which the applicant is incorporated.
C. All applications shall be accompanied with eight (8}
copies of all construction plans and three {3) copies of
specifications and computations concerning the proposed
occupancy.

3. APPROVAL QOF PLANS

A. No entry upon Railroad property for the purpose of
conducting surveys, field inspections, obtaining soil
information, or any other purpose associated with the design and
engineering of the proposed occupancy, will be permitted without
a proper entry permit (Form CE-17) prepared by the Chief
Engineer of the Railroad or his designated representative and
executed by the applicant. It is to he clearly understood that
ehe issuance of such a permit does not constitute agthority to
proceed with the actual construction which cannot begin until &
formal agreement is finally executed by the Railroad Company and
permission is received by the owner from the designated
inspection agency of the Railroad to proceed.
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Plans for proposed wireline or cable occupations shall
mitted to and meet Lhe approval of the Chief Engineer of

e sub

Railread prior to start of construction. These plans are tc he
prepared in sizes as small as possible and are to be folded to
an 8 1/Z inch by 11 inch size (folded dimensions) with a 1 1/2
inch margin on the left-hand side and a 1 inch margin on the top
s0 that they can be secured in a file at the upper left-hand
corner and still be unfolded to full size without being removed
from the f£ile.

Also, after folding, the title blcck and other
tdentification of the plans shall be visible without the-
necessity of unfclding at the lower right-hand corner. Each
plan shall bear an individually identifying number and an
original date, tcgether with subsequent revisicn dates, clearly
identified on the plan so as to be readily apparent as to just
what revisions were made and when.

All plans are to be individually folded and where more
than one plan is ilnvolved, they shall be assembled intoc complete
sets before submission to the Railrcad.

C. FPlans shall be drawn to scale and show the following:
{See Plates I, II, III, IV and V, hereto attached).

{1} Plan view of crossing or occupation in relation to
all Railroad facilities. (See ZFlate I).

{2} Location of wire or cable (in feet) from nearest
Railrcad Mile Post, center line of a Railroad
bridge (giving Bridge Number), or center line of an
existing or former passenger station. In all
cases, the name of the County in which the proposed
facilitles are located must be shown. In States
where Townships, Ranges and Sections are used, give

istance in feet %o the nearest Section line and
identify the Section number, Township and Range.

{3} Profile of ground on center line of pcle or tower
line, showing clearances between top of rail and
bottom of sag, as well as clearances from bottom
wire or cable to top wire or cable of the
Railroad's transmission, signal and communication
lines, catenary, and third rail when present. I£
none of these facilities are in existence at the
point of c¢rossing, the plan should so indicate.
Actual under-clearances are to be shown. (See
Plate V for the required clearances).
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(4) Show all known property lines. If wires, cables

or conduits are within public highway limits, such
limi+ts should be clearly indicated with dimensions
from center line.

(3) The plan must be specific, as to:

a. Base diameter, height, class and bury of
pcles. Poles shall be set no closer chan 16707
from face of pole to center line of nearest
track. When necessary, however, each lLocation
will be analyzed to consider speed, traiiic,
etc.

b. WNumber of, size and material of power wires,
as well as number of pairs in communication
cables.

c. Nominal voltage cf line.

d. Number of, locaticn, size of, material of
anchors and all gquying for poles and arms.

NOTES: Double cross-arms are required on poles adjacent
to track. Any tower designs must be accompanied
by engineering computations and data.

4. CONSTRUCTICN REQUIREMENTS

A. Power and communication lines shall be constructed in
accordance with "Safety Rules for the Installation and
Maintenance of Electric Supply and Communication Lines, National
Electrical Safety Code Handbook, Part 2," {(current issue},
except as outlined in item 3 (c), Page Z and except that casing
pipes to contain power or communication wires or cables having
an outside diameter of over four (4) inches shall be constructed
in accordance with the current issue of Amtrak's "Requirements
and Specifications for Pipeline Occupancy”, USA, ENG 1604 datad
. Nov., 1987.

8. Under special conditicns, Railroad will give
consideration to occupations on its catenary STIUCtUTes, subjact
to the approval of the Chief Engineer, and the railread’s pelicy
governing such matters.
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5.  LONGITUDINAL OCCUPATIONS

Wires and cables running leongitudinally along Railrocad right
of way shall be constructed as close to Railroad property lines
as possible. For electrical power wires and cables with
voltages of 24,300 or over and communicacion cables containing
agver 1800 pairs, the following information must be submitted in
addition to the detalil of the pole top configuration as called
for on Plate IV of these specifications:

e

.lr'

a. Voltage of circuit (s) or number of pairs.

. Phase of electrical circuit (s).

e. Numnber of electrical circuits.

d. Size (AWG or CM) and material of wires or cables.
e. Length of spans clearly indicated on drawing.

any facilities overhanging Railroad property must have
approval of the Railroad and appropriate rental charges will be
applied.

5. INDUCTIVE INTERFERENCE

¢On agreements covering longitudinal occupations, provisions
will be included that the applicant will provide appropriate
remedies, at his own expense, to c¢orrect anvy inductive
interference with Railroad facilities.
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TOLTAGE - QVERHPAD CLEARANCE
( Top of Rail %o
Bottom of Sag )

0-750 27°0"
751-15,000 280"
15,001-50,0Q0 300"
69,000 308"
115,000 322"
138,000 33'0"
345,000 391107
500,000 bsro”
T45,000 - 5327
765,000 53¢10"

Calculation is 30'0" + G.4" per 1,000 volts over 50,000 wolts.
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Specifications for Wire, Conduit and Cable Occupations
of Amtrak Property
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Pipeline Cccupancy
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SECTION

0119290 GENERAL REQUIREMENTS

ot

S
£

st

Lok

DESCRIPTION OF WORK LOCATION

A.

DEF

[
A

B.

C.

BD.

These Specifications apply to the design and construction
of pipelines carrying flammable and non-flammable
substances and to casings over 4-inches in diameter
containing pipelines, wires, or cables, under, across or
along Railroad property, facilities and tracks or tracks
owned by others over which the Railroad operates its
agquipment.

IHITICONS

The terms “Amtrak® or "Railrocad™ are used synconymously
throughout these specifications, and refer to the Natiocnal
Railroad Passenger Corporaticn, Office of the ChieZf
Engineer, 400 North Capitel Street, NW, Washingten, DC
20001, '

The term "Chief Engineer" refers to the Amtrak Chief
Zngineer or his designated representative. '

The term® Applicant”™ refers to individuals, Corporations,
or Municipalities desiring cccupancy of railrcad property
by a pipeline.

The term "Occupant™ refers to individuals, corporations or
municipalities who have a current agreement with the
Railroad to occupy an existing pipeline under, acress or
along Railroad property.

REFERENCED STANDARDS AND SPECIFICATIONS

A

B.

Wherever standards or specifications issued by a
recognized industry association or regulatory boedy are
referenced in these Specificaticns, the reference shall be
interpreted as incorperating the referenced standard or
specification in total into these Specificaticns as
applicable. In the event of a difference between
referenced standard or specificaticns and these
S$pecifications, the more stringent shall govern.
Technical Reference Abbreviations - Whenever in these
Specifications the following terms, or pronouns in place of
them, may be used, the intent and meaning shall be
interpreted as follows:
ANSI - AMERICAN NATIONAL STANDARDS INSTITUTE, INC.

1430 Broadway

New York, NY 10018

01100 - 1
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ASTM

AMERICAN SOCIETY FOR TESTING AN MATERIALS
1916 Race Street

rhiladelphia, PA 19103

AREA - AMERICAN RAILRCAD ENGINEERING ASSCCIATION
50 F Street, N.W.

Washington, D.C. 20001

AWWA - AMERICAN WATER WORKS ASSOCIATION, INC.
6666 W. Quinecy Avenue
Denver, CO 80235
CS1I - CONSTRUCTION SPECIFICATIONS INSTITUTE
NACE - THE NATIONAL ASSOCIATION OF CORROSION ENGINEERS

Houston, TX 77026
1. When reference is made to the specificatiocns ov
standards of any of the above organizations, federal
agencies, trade associations, or others, reference 13
made to the edition current as of the date of approval

of application for pipeline occupancy.

PERMIT TC ENTER RAILROAD PROPERTY

A.

No entry upeon railroad property for the purpose of
conducting surveys, field inspections, obtaining soil
information, or any other purpose asscciated with the
design and engineering of the proposed ocoupancy, will ba
permitted without a proper entry permit (Amtrak Form CE-17}
prepared by the Chief Engineer and exacutaed by the
Applicant.

The issuance of such an entry permit does not constitute
authority to proceed with the actual constructlon which
cannot begin until a formal agreement is finally exgcutnd
by the Railroad and written permission is received by the
Applicant from the designated inspection agency of the
Railrcad to proceed.

All persons entering railroad property must first attend
an Amtrak safety orientation class conducted by the Amtrak
Safety Department.

WORK ON RAILRCAD PROPERTY

A.

The safety and continuity of operation of trains shall be
of the first importance. The Applicant shall arrange the
work so that trains will be protected and safeguarded at
all times. Whenever the work may affect the safety and
movement of trains, the method, sequence and tine schaedule
of performing such work shall be submitted to the Chisef
Engineer for approval 30 days in advance to allow for

proper coordination and sequencing of the work by the
Applicant.

gl100 ~ 2



B.

Pipeline Occupancy
16/87
1504

Tn ¢he avent the work affects other railrocads or transit
authorities, all contacts with them shall he made by the
applicant.

The Applicant waives all claims against amtrak for delays
or any interference occasioned by rajlroad traffic.

all Applicant-designed temporary construction on railroad
property, whether such property belongs to either Amtrak or
to other railroads, shall be designed in accordance with
the appropriate railroad criteria and all construction
performed on, under, or over railroad property will be
subject to the inspection and approval of the Chief
Engineer.

At least twenty-one ddys advance written notice shall be
given to the Chief Engineer prior to the entering upon, or
commencing of any work on, under or aqver railroad property.
Amtrak will furnish such gqualified flagman, signalman, or
protection men, other than crossing watchmen, as may be
required to insure complete protection of train cperations
and railroad facilities. The need for this type of service
will be determined by the Chief Engineer on the basis of
railroad requlations and the Applicant's approved
construction schedule. No work shall proceed without
proper protection on the site. .

All expenses incurred in connection with protection of
railroad facilities by railroad employees will be borne by
the Applicant. Billings for such services or expenses,
ineluding labor, materials and equipment will be macde
directly to the Applicant for payment.

During construction, railroad traffic shall be maintained
at all times without interruption, except when interruption
iz approved in advance, in writing, by the Chief Engineer.
All operations shall be conducted so as not to interfere
with, interrupt, or endanger the integrity of railrcad
familities. All work on and near railroad property shall
ke conducted in accordance with railroad safety rules and
requlations. The Applicant shall secure and comply with
the Railroad safety rules and shall give written
acknowledgement to the Railrocad that they have been
received, read, and understood by the Applicant and his
emplovees. Operations will be subject to Railrcad
inspection at any and all times.

All cranes, lifts, or other equipment that will be
operated in the vicinity of the Railroad's electrification
and power transmission facilities shall be electrically
grounded as directed by the Railroad, and/or required by
QO8HA.

g1100 - 3
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At all times when the work is being pregressed, a fleld
supervisor for the work with no less than 12 months
experience in the operation of the equipment being used
shall be present. If boring, drilling, or similar machines
are being used, the machine coperator alsc shall have no
less than 12 months experience in the operation of the
equipment being used. Certification of the above ls to e
submitted to the Chief Engineer upon request.

Wwhenever equipment or personnel are working closer than 13
feet to the centerline of an adjacent track, that track
shall be considered as being cbstructed. Insofar as
possible, all operations shall be conducted no less than
#his distance. Operations closer than 15 feet to the
centerline of a track shall be conducted only with the
permission of, and as directed by, a duly gualified
railroad employee present at the site of the work. [T
contractor. shall erect a temporary fence, or other bar
15 feet from the centerline of near track as directad
the Chief Engineer or his authorized representative] .
Crossing of tracks at grade by equipment and personnel is
prohibited except by prior arrangement with, and as
directed by, the Railroad's Chief Engineer.

All tunneling, jacking and boring operaticns within
Railroad influence lines (see Plate II} will e dane
continuously on a 24 hour/day basis, until the operaticon 1§
completed to minimize Railroad exposure to Construction
hazards.

CCORDINATION

A.

The Applicant shall cocordinate his work with his
contractors, sub-contractors, utility companies,
governmental units, Amtrak, and any other affectsd
railroads or transit.authorities with regard to site
access, establishment and use of temporary facilities, work
schedules, and other elements of the specified work which
require interfacing with others.

LAYOQUT OF WORK

A.

The Applicant shall lay out his work true to iines and
grades indicated on the drawings and shall he responsible
for all measurements in connection therewith. The
Applicant will be held responsible for vhe execution of the
work to such lines and grades indicated on the approved
construction Drawings or such other lines and grades as may
be directed or established by the Chief Engineer.

01100 - 4



1.08 INDEMNIFICATICN

4. The Applicant shall indemnify and nold harmless Amtrak,
its officers, employees, agents, sSuccessors and assigns,
regardless of any negligence on their part, from and
against any and all loss, damage, claims, demands, action,
suits at law or in equity judgements, liability or
expenses, including attorneys' fees, for damages for’
personal injury, including death, to any person whatscever,
and for damage to property of any person whatsoever,
including loss or destruction or loss of use thereof,
arising out of any accident or occurrence, howsoever
caused, directly or indirectly, in the ccurse of or as a
consequence cf work performed by the Applicant, 1ts
cfficers, employees, agents, contractors or :
subeontractors. I1f any part of this section shall be held
unlawful, invalid or unenforceable, that part shall be
deemed deleted and without prejudice to the lawfulness,
validity and enforceability of the remaining parts hersof.

8. In any and all claims against Amtrak or any of its
sfficers or employees by any employee of the Applicant, any
contractor, anyone directly or indirectly employed by any
of them or anyone for whose acts any of them may be liable,
¢he indemnification obligation under this acticn shall not
be limited in any way by any limitation on the amount or
type of damages, compensation or benefits payable by or for
the Applicant or any contractor under workmen's
compensaticn acts, disability benefit acts or other
emplovee benefit acts.

.09 INSURANCE
4. Before being permitted to start work, applicant must
provide satisfactory evidence of minimum financial
responsibility to Amtrak's Tax and Insurance Qffice, or
other designated office, with regard to financially
protecting Amtrak during constructicn operaticns.

B, 3efer ts PLATE VIII of these Specifications feor
information with regard to Amtrak's Insurance Requirements.

s

.10 SCIENTIFIC OR HISTCRIC ARTIFACTS
A. The Applicant shall immediately notify the Chief Engineer
of discovery of scientific or historical artifacts and
shall protect same until identified and removed by the
appropriate authorities exercising jurisdiction.
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1.11

RECORD DOCUMENTS
A. The Applicant shall furnish Amtrak with one reproducibl
copy of each approved Construction Drawing, marked 4o
indicate all changes and deviations from same and annotate
as "As Built" and dated and signed by applicant.
B. All project record documents shall be received and
accepted by Amtrak prior to or at the final inspection.

* * TND OF SECTION * *
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SECTICON

G13040 SUBMITTALS

P03 APPLICATICH FOR QCCUPANCY

A,

Individuals, Corporations and Municipalities (referred to
as the “Appllcant } desiring occupancy of railroad property
by such pipe line occupations will be regquired, upcn
approval of the construction details by the Chief Engineer,
0 execute an appropriate occupational agreement and pay
any required fees and/or rentals outlined therein.
Application for an cccupancy shall be by letter addressed
toy the Manager Pipe & Wire Agreements, Real Estate
Department - National Rallrcad Passenger Corporaticn, 40C
North Capitol Street, N.W., Washington, D.C. 20001, (cc:
te Senior Director, Engineering Constructicn, 6th Floor,
2000 Market Street, Philadelphia, PA 19103). The
Application letter shall include:
1. Name of Individual, Corporation or Municipality
desiring the occupancy.

2. Complete mailing address of applicant.

3. Name and title of person who will sign the agreement.

§. The State in which the- applicant is incorporated, if
applicable. '

All applications shall be accompanied with eight (8)

copies of all proposed ceonstruction plans and three (3)

copies of specifications and computaticns concerning the

proposed occupancy.

1.02 SUBMISSION OF CONSTRUCTION PLANS AND SPECIFICATIONS

A

Plans for proposed pipeline occupations shall be submitted
to and meet the approval of the Chief Engineer prior to
start of construction. These plans are to be prepared in
sizes as small as possible and are to be folded to an 8-1/2
inch by ll-inch size (folded dimensions) with a 1-1/2 inch
margin on the left hand side and a l-inch margin on the top
so that they can be secured in a file at the upper left
hand corner and still be unfolded to full size without
being removed from the file.
1. After folding, the title block and cother
identification of the plans shall be visible at the
lower right hand corner. Each plan shall bear an
individual identifying number and an original date,
together with subsequent revision dates, clearly
identified on the plan so as tc be readily apprarent as
to just what revisions were made and when.
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2. All plans are to be indivicdually folded and where more
than one plan is involved, they shall Dbe zssembled into
complete sets before submission to the Railroad. Plans
that are approved must include the Railrcad File Number
assigned by the Railroad.

Draw plan to scale and show the following (see attached

Plates I, II, III, & IV}.

1. Plan view of proposed pipeline in relation to all

: Railrcad facilities including in electrified terrictory,
catenary pole foundations and guy anchors. The C:&5
Duct Line and other underground facilities shall be
located by the applicant by hand excavation in the
presence of a designated Railroad employee. {see Pl
I, IT & III. '

2. Location of pipe (in feet) from nearest Railroad
milepost, centerline of a Railrcad bridge {giving
bridge number), or centerline of an existing or former
passenger station. 1In all cases, the name aof the
County in which the proposed facilities are located
must be shown. In States where Townships, Ranges, and
Sections are used, give distance in feet to the nearest
Section line and identify the Section number, Township
and Range,

3. Profile of ground on centerline of pipe from field
survey showing relationship of pipe and casing to
ground level, tracks and other facilities (see Flate
II). For longitudinal occupations, the profile of
adiacent track Or tracks must be snown (see Plate I[IZ

4. BRIl Railroad property lines. Lf pipeline is in oa
public highway, the limits of the right-of-way for the
highway shall be clearly indicated with dimensions from
centerline of the highway.

5. The angle of crossings in relation to.centerline of
tracks.

6. Location of valves or control stations ¢f the
pipeline.

7. Complete "Pipe Crossing Data Sheet®, (Plate IV], and
put on plan. .

The plan must be specific (both on Railrocad property and

under tracks that are not on Railroad property) as to:

1. Method of installations (see Section 02862} .

2. Size and material of casing pipe.

3. Size and material of carrier pipe.
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The three (3) reguired items specified in paragraph "C®
ahove shall not have an alternative. Any application
received indicating such options will not be processed.
Once an applicaticn is approved by the Chief Engineer., no
variance from the plans, specifications, methed of
construction, etc., as approved in the occupancy document
will be considered or permitted without the imposition by
the Railrecad of additional handling charges.

Location and dimensions of jacking, boring, or tunneling
pits shall be shown with details of their sheeting and
shoring. If the bottom of the pit excavation nearest the
adjacent track intersects a line from a point 4.5 feet
norizentally from center line of adjacent track at the
plane of the base cf rail drawn on a slope of 1-1/2
norizontal to 1 vertical, submit design and details of the
pit constructlion to the Railroad for approval, complete
with computations prepared by a Registered Professicnal
Engineer. In any event, the face of the pit shall be no
less than 25 feet from adjacent track, unless ctherwise
approved by the Chief Engineer. Pits shall pe fenced,
lighted, and otherwise protected as directed by the Chief
Engineer.

all plans and computations, including plans and
computations submitted by contractors, shall bear the seal
of a Registered Professional Engineer licensed in the state

‘in which the work is being performed. If not so imprinted,

they will be given no further consideratiocn.

Computations for all structures inveolving the support or

protection of Railroad track, embankment and facilitiles

shall be prepared by and bear the seal of a Registered
professional Engineer licensed in the state in which the
work is being performed and shall be submitted with the
construction plans.

When computer calculations are included with design

calculations the following documentation shall be furnished

as a minimum:

1. A synopsis of the ccmputer program{s) stating briefly
required input, method of soluticn, approximations
used, second order analysis incorporated,
specifications or codes used, cases considered, cutput
generated, extent of previous usage Or certification of
program(s) and program{s) author.

2. TIdentification by number, indexing and cross
referencing of all calculation sheets, including
supplemental "long-hand® calculation sheets.

3. Fully identified, dimensioned, and annotated diagram
of each member or structure being considered.
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4. Clear identification and printing of£ all input and
output values, including intermediate values if such
values are necessary for orderly review.

5. Identification of the processing unit, input/cutput
devices, storage reguirements, etc., 1f such
supplemental information is significant and necessary
for evaluation of the submittal.

Specifications shall conform to Construction

Specifications Institute (CSI) 16 Division, 3-part Section

Format. '

1f other than American Railway Engineering Asscciation

(AREA) , American Society for Testing and Materials (ASTH},

or American National Standards Institute (ANSI)

specifications are referred to for design, materials or
workmanship on the construction plans and specifications
for the work, then copies of the applicable sections of
such other specifications referred to shall accompany the
construction plans and specifications for the work.

* * END OF SECTION * *
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01500 TEMPORARY FACILITIES AND CONTROLS

L.02

REQUIREMENTS OF REGULATORY AGENCIES
Applicant shall:

A.G

Obtain and pay all costs for all permits as required for
installation and maintenance of temporary facilities and
controls. Applicant shall maintain such permits in force
throughout duraticn of use or raquirement for item for
which each permit was cobtained.

Comply with all applicable Federal, State and local codes,
regulations and ordinances and those of American Railroad
Engineering Association.

Comply with regulations and requirements of all utility or
service companies from which temporary utilities or
services are obtained, and pay all costs incurred
therewith.

INSTALLATION AND COORDINATION-GENERAL

Applicant shall:

A,

B.
e

Install all temporary facilities and controls in a neat
and orderly manner.

Make structurally and functiorally sound throughout.
Construct temporary facilities and controls to give
continucus service and to provide safe working ceonditions.
1. Enforce conformance with applicable standards.

2. Enforce safe practices.

Modify, extend or relocate temporary facilities and
controls as work progress reguires.

Locate temporary facilities and controls to aveid
interference with, or hazards to:

1. Work or movement of railroad perscnnel or traffic.
2. Vehicular traffic.

3. General Public.

4. Work of other contractors.

Obtain easements as may be reguired across non-Amtrak
property, and pay all cests (if any} in connection
therewith.

Materials for temporary facilities and controls must be
adequate for the purpose intended and shall not violate
requirements of applicable codes and shall not create
unsafe conditions, and must be approved by the Chief
Engineer.
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.06

1.07

1.08

SANITARY FACILITIES

A. Prior to starting the work, the Applicant shall furnish
for use of his contractors and the work, necessary toilet
conveniences, secluded from public observation. They shall
be kept in a clean and sanitary condition and comply with
the requirements and regulations of the area in which the
work is performed. ' )

LIGHT AND PCOWER

A. Applicant shall make his own arrangements for obtaining
temporary light and power as required for the work, and
shall maintain such temporary facilities in a proper and
safe condition, including compliance with applicable codes.

TEMPORARY WATER
A. Applicant shall make his own arrangements for chtaining
all temporary water service as required for the Work.

TEMPORARY TRAFFIC CONTROLS

A. Applicant shall cooperate with the directives of the Chief
Engineer regarding vehicular traffic control, and provids
any temporary controls or devices required to eliminate or
minimize congestion or obstruction of vehicular traffic
caused by the work, including use of designated routes of
ingress and egress from the work area. -

TEMPORARY WORK AND STORAGE AREAS

A. The areas designated by the Chief Engineer as the
Temporary Parking, Work and Storage Area (s} will be
provided to the Applicant in accordance with the terms ol
the Occupancy Agreement. Additional space, 1f required,
shall be obtained by the Applicant at no cost to Amntrak,

8. All designated temporary parking, work and storage areas
used by the Applicant shall be restored te their original
condition prior to completion of the Work, unless
specifically waived by the Chief Engineer.

POLLUTION ABATEMENT CONTROLS
A. Conduct operations in a manner to minimize peliution of
the environment surrounding the area of work by every means
possible. Specific controls shall be provided as follows:
1. Vehicles: All vehicles and material transport trucks
leaving the site and entering paved public streets
shall be cleaned of mud and dirt clinging to the body
and wheels of the vehicle. Trucks arriving at or
leaving the site with materials shall be loaded 1 a
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manner which will prevent dropping of materials or
debris on the streets. Spills of materials in public
areas shall be removed immediately at no cost to the
Railroad.

Waste Materials: No waste or erosicn materials shall
be allowed to enter natural or man-made water oOr sewage
removal systems. Erosion materials from excavations,
bhorrow areas or stockpiled fill shall be contained
within the work area. The Applicant shall develop
methods for control of waste and erosion which shall
include such means as filtration, settlement and manual
removal to satisfy the above requirements. Do not
dispose of machinery lubricants, fuels, coolants, and
solvents on the site. _

Burning: No burning of waste shall be allowed without
prior written permission. In cases where permission 1is
granted, burning shall be conducted in accordance with
the regulations of the appropriate Jurisdictional
Agency. |

Dust Control: The Applicant shall at all times

czontrol the generation of dust by his operations.
control of dust is mandatory and shall be accomplished
by water sprinkling or by other methods approved by the
Chief Engineer. .

Noise Control: The Applicant shall take every acticn
possible to minimize the noise caused by his

operation. When required by agencies having .
jurisdiction, noise producing work shall be performed
in less sensitive hours of the day or week as directed
by the Chief Engineer or as required by lccal
ordinance.

B. For all piping carrying non-potable liguids, gases or
cther pollutants, submit a program for pollution control to

‘the Chief Engineer for his approval prior to beginning
operations.

1.10  PROTECTION COF PERSONS AND PROPERTY
A, Safety Requirements

i.

The Applicant shall be responsible for ensuring that
the most stringent provisions of the applicable
statutes and regulations of the political subdivision
in which the work is being performed, and the
Department of Labor-Occupaticnal Safety, Health
Administration provisions, pertaining to the safe

ner formance of the work are observed and further, that
the methods of performing the work do not involve undue
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danger to the personnel employed thereon, railroad
employees, the public, or to public and private
property. Should charges of violation of any of the
above be issued to the Applicant in the course of the
work, a copy of each charge shall immediately be
forwarded to the Chief Engineer. The Applicant shall
immediately take corrective action to remedy the
complaint and shall pay all fines and penalties levied
against him.

2. The Applicant shall erect and maintain, as reguired 2y
existing conditions and progress of the work, all
reasonable safequards for safety and protection,
including posting danger signs and other Warnings
against hazards, promulgating safety requlations and
notifying owners and users of adjacent utilities.

Safety of Persons and Property - The Applicant shall take

all reasonable precautions for the safety of, and shall

provide all reasonalble protection to prevent damags, indury
or loss to: )

1. All employees on the Work and all other persons whe
may be affected thereby. )

2. All the Work and all materials and equipment to De
incorperated therein, whether in storage on or off the
site, under the care, custody or control of the -
Contractor or any tier of sub-contractor associated
with the Project.

3. Other property at the site or adjacent thereto,
including walks, pavements, roadways, structures, and
utilities not designated for removal, relacation ar
replacement in the course of construction. Any damage
to such items shall be restered to original conditilon
by the applicant at no cost to the Railroad.

First Aid

1. Maintain adequate first aid supplies at the site as
prescribed by Federal, State, or Local codes and
regulation.

Use of Explosives

1. The use of explosives will not be permitted.

Site Security

1. Maintain a secure work site protecting the Railroad's
interests and property from claims arising from
trespass, theft and vandalism.

2. The Applicant shall permit access to the site only to
his emplovees or contractors working on the site and to
those perscons having business with the Applicant
related to the Work or to others as may be authorized
by the Chief Engineer.
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3. The Applicant shall provide such securlity measures as
he may reguire to protect his tools, equipment and
preperty and that of his subcontractors {if any) from
damage, theft or vandalism.

VERMIN CONTROL

A. Do not permit food scraps, lunch bags, food wrappers or
other items which would attract rats or other vermin to be
ieft laying around the site. Deposit such items in closed,
rat-proof metal containers for dispesal on a regular basis.

RUBBISE AND DEBRIS REMOVAL

A. HNeatly pile rubbish and debris resulting from the Work in
a single location on the site and reamove from this location
at least once a week and legally disposes of same off the
sitm. Remove on a more frequent basis if such rubbish or
debris interferes with railroad activities, the work of
others or creates a fire or safety hazard.

B. Do not dispose of volatile wastes such as mineral spirits,
©il, or paint thinner in storm or sanitary drains or upon
the site.

. Do not dispose of wastes into streams or waterwavys.

* * END OF SECTION * *
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SECTION

02860 PIPELINE OCCUPANCY GENERAL CRITERIA

1.01

GENERAL REQUIREMENTS

A.

o

Pipelines under Railroad tracks and across Railrcad
operating right-of-way shall be encasad in a larger pipe or
conduit called the casing pipe as indicated in Plate lI.
Casing pipe will be required for all pipelines carrying
oil, gas, petroleum products, O other flammahle or highly
volatile substances under pressure, and 2ll non-£lammabie
substances which, from their nature or pressure, as
determined by the Chief Engineer, might cause damage 1f
escaping on, under, over, Or near Railroad property.

For non-pressure sewer or drainage crossings where the
installation can be made without interference to Railroad
operations, as determined by the Chief Engineer, the casing
pipe may be omitted when the pipe strength is capable of
withstanding Railroad loading hereinafter specified.

The casing pipe shall be laid across the entire width of
the right-of-way. Casing pipe shall extend heyond the
right-ot-way when the.right-of-way line on either side of
the tracks is less than the minimum length of casing
specified in Section 02862, Para. 1.02-E.

Pipelines laid longitudinally on railrgad right-ci-way
shall be located as far as practicable from any tracks or
other important structures and as close o the Railroad
property line as possible. Tf located within 25 feet of
the centerline of any track or closer than 45 feat fto
nearest point of any bridge, building ox other important
structure, the carrier pipe shall be encased (see alsa
Section 02862 Para. 3.01 and Plate III).

Pipelines shall be located, where practicable, to Cross
tracks at approximate right angles thereto, put preferably
at not less than 45 degrees.

Pipelines shall not be placed within a culvert, under
Railroad bridges, nor closer than 45 feet to any portlion of
any Railroad bridge, building, or other impertant
structure, except in special cases, and then by special
design, as approved by the Chief Engineer.

Pipelines carrying liquified petroleum gas shall, whersa
practicable, cross the Railroad where tracks are carried on
embankment.

Any replacement or modification of an existing carrier

pipe and/or casing shall be considered a new installation,
subject to the reguirements of these Specifications.
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Where laws or orders of public authority prescribe a

higher degree of protection than specified herein, then the
higher degree so prescribed shall be deemed a part of these
specifications.

ripelines and casings shall be suitably insulated from
anderground conduits carrying electric wires on Railroad
pDroperty.

INSPECTION AND TESTING

A

For pipelines carrying f£lammable or hazardous materials
ANST cCodes B 31.8 and B 31.4, current at time of
constructing the pipeline, shall govern the inspection and
resting of the facility on Railrocad property, except that
procf-testing of strength of carrier pipe shall be in
accordance with the requirements of ANSI Code B 31.8 for
iocation Classes 2, 3, or 4 or ANSI Code B 31.4, as
applicable, for all pipelines carrying oil, ligquified
petroleum gas, natural or manufactured gas, and other
flammable substances.

CATHQDIC PROTECTION

A,

B.

Cathodic protection shall be applied to all pipelines and
casings carrying f£lammable substances.

Where casing and/or carrier pipe is cathodically protected
by cther than anodes, the Chief Engineer shall be neotified
and suitable test shall be made, witnessed by the Railroad
#o insure that other Railroad structures and facilities are
adequately protectad from the cathodic current in
accordance with the reccmmendations of Reports of
Correlating Committee on Cathodic Protection, current issue
by the National Association of Corrosion Engineers.

S0IL INVESTIGATIONS

A,

For all pipe crossings 36 inches in diameter and larger
under tracks, and at other locations, the Chief Engineer
will require soil borings, or other soil investications be
made to detarmine the nature of the underlying material.
the location and method of soil boring or other soil
investigations must be submitted to the railread for
approval. (See Section 01100 and 01300 relative to
Procedures)

For pipe crossings less than 36 inches in diameter under
tracks, and at other locations, as the Chief Engineer may
require soil borings or other approved investigaticns may
be required when, in the judgment of the Chief Engineer,
they are necessary to determine the adequacy of the design
and construction of the facilities. The location and
method of soil boring or other soil investigations must be
submitted to the railroad for approval.
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C. Borings shall be made on each side of the rracks, on the
centerline of the pipe crossing, and as close to the tracks
as practicable. (See Sections 01100 and 01300 relative o
Procedures)

D. Soil borings shall be in accordance with the current igsue
of the American Railway Engineering Association
Specifications, Chapter 1, Part 1, *gpecificaticns for Test
Borings." Soils shall be investigated by the split-spoon
and/or thin-walled tube method and rock hy the Coring
method specified therein, as appropriate.

E. Soil boring logs shall clearly indicate All of the

following:
1. Boring number as shown on boring location plan.
2. Elevation of ground at boring, using same datum as whe

pipeline constructicn plans.

3. Description of soil classificatien of solls and rock
encountered.

4. Elevations or depth from surface for each change in
strata. :

5, Identification of where samples were taken and
percentage of recovery.

6. Location of ground water at time of sampling and, 1f
available, subsequent readings. ‘

7. Natural dry density in Lbs./Sq.ft. for all strata.

8. Unconfined compressive strength in Tons/Sg.ft. for all
strata.

9. Water content (Percent). Liquid limit {Percent) and
Plastic limit (Percent).

10. Standard penetration in Blows/ft.

F. The location of the carrying pipe and casing shall be
superimposed on the Boring logs before submigsicn to the
Chief Engineer.

G. Soil investigation by auger, wash, or rotary drilling
methods are not acceptable.

H. Soil Boring logs shall be accompanied by a plan drawn tO
scale showing location of borings in relation toc the tracks
and the proposed pipe location, the elevation of ground
surface at each boring, and the elevation ©f the hase of
-rail of the tracks. ’

SUPPORT OF TRACKS

A. When the jacking, boring or tunneling method of
installation is used, and depending upon the sizes and
location of the crossings, the existing soil conditions and
elevation of ground water, temporary track supporting
structures shall be installed at the direction of the Chied
Engineer and at the expense of the Applicant.
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The type of temporary track supporting structurss o be
installed shall be approved by the Chief Engineer.

Jnless otherwise agreed, all work inveiving rail, ties and
sther track material will be performed by the Railrcad's
employees at the Applicant's expense.

Track supports shall be supplied by the applicant and
delivered tc a site approved by the Railrcad. Provisions
for unloading will be provided by the Applicant at no
expense te the Railrocad. The Applicant will provide
necesgsary labor to handle the material for pre-installation
inventory. :

Prior to the start of construction the applicant must
deliver a stock pile (minimum 10 tons) of approved railroad
ballast to an area designated by the railroad at the
project site.

PIPELINES OM BRIDGES

B

pPipelines carrying flammable substances or non-flammable
substances which by their nature might cause damage 1f
escapipg on or near railroad facilities or perscnnel, shall
not be installed on bridges over railroad tracks or bridges
carrying railroad tracks.

In special cases when it can be demonstrated to the Chief
Engineer's satisfaction that such an installation is
necessary and that no practicable alternative is available,
the Chief Engineer may permit the installation and only by
special design approved by him. '
Pipelines on bridges shall be so located as to minimize

the possibility of damage frem vehicles, railroad
sguipment, vandalism and other external causes. They shall
be encased in a casing pipe. Where appropriate, permanentc
harriers shall be ccnstructed at each end of the bridge to
prevent trespassers from crossing the bridge via the pipe
casing.

BOWDING AND GROUNDING OF PIPELINES IN ELECTRIFIED TERRITORY

A

Carrier pipe shall be enclosed in a metal casing that is
isolated from carrier pipe by approved insulatcrs having a
dielectric value of not less than 25 XKV. that provide an
air gap between carrier pipe and casing of not less than 2
inches. .

carrier pipe supporting hangers, mountings or cradles
shall provide an insulaticn value of not less than 25 KV.
and an air gap of not less than 2 inches between casing and
any portion of meunting assembly.

Casing shall be bonded to Railrcad's return at each end
through bridge steel or direct when girders are of
non-conductive material, conforming to Amtrak Drawing E.T.
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11200 C (Details for Power Bonding of Structures), and

Plate V.

Pipeline may be pre-coated as per the attached H.C. Pr
Co. "Pritec” Specification revised October 23, 1878 or
approved egual (Plate VI).

Pipeline may be field wrapped as per the attached
suggested procedures to hand wrap field joints with
Servi~wrap P.500 or approved equal. Minimum of two wraps
required - see Plate VII.

Fiberglass conduit made by the Ciba - Geigy Corp. known as
Dualoy T & D conduit is also acceptable as an igsclation
means subiect to approval of the Chief Engineer.

Any grounding or isolaticn methods used muast have a
minimum dielectric value of 25,000 volts.

ABANDONED PIPELINES AND/OR FACILITIES

A.

B.

For all pipe crossings under track or near other railroad
structures, the owner of the pipeline shall notify the
Chief Engineer, in writing, of the intention to abandon
such pipeline. Upon abandonment, the carrier pipe shall be
removed and the casing shall be filled with cement grout,
compacted sand or other material as may be approved by the
Chief Engineer. If it is impracticable to remove the
carrier pipe then the carrier must be £illed along with the
annular space between the casing and carrier.

Facilities other than pipelines will be removed or altereag
at abandonment to the satisfaction of the Chief Enginser.

DRAINAGE

A,

B.

Occupancies shall be designed, and their construction
shall be accomplished, so that adequate and uninterrupted
drainage of Railroad right-of-way is maintained. I, in
the course of construction, it may be necessary to hlock a
ditch, pipe or other drainage facility, rhe Contractor
shall install temporary pipes, ditches or cther drainage
facilities as regquired to maintain adequate drainage, as
approved by the Chief Engineer. Upon completion of the
work, the temporary drainage facilities shall be removed
and the permanent facilities restored.

Water may not be pumped or disposed of on rRailroad Right
of Way unless discharged into an existing drainage facility
and preoviding discharge does not cause erosion.

* * END QF SECTICN * *
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SECTION 0286l CARRIER PIPE
PART 1 GENERAL
1,01 RELATED REQUIREMENTS SPECIFIED ELSEWHERE

A. Inspection and Testing - Section 02860, Art. 1.02.

5. Cathodic Protection - Section 02860, Art. 1.03.

. Bonding and grounding of pipelines in electrified territory
- Section 02860, Art. 1.07.

D. Casing Pipe - Section 02862, Entire Section.

=, Misesllaneous General Criteria - Section 02860, arz. 1.01.

1.02 DESIGN CRITERIA

A. If the maximum allowable stress in the carrier pipe on
sither side of the occupancy of Railroad property is less
#han as specified in Section 02860, Art. 1.0l above, the
carrier pipe on Railroad property shall be designed at the
same stress as the adjacent carrier pipe.

B. Requirements for carrier pipe under Railroad tracks shall
apply for a minimum distance equal to that of the casing
wipe as specified in Section 02862. :

¢. Carrier pipes within a casing shall be designed according
to Railroad Specifications as if they were not encased.

. All pipes, ditches and other structures carrying surface
drainage on Railrocad property and/or crossing under
Railroad tracks shall be designed to carry the run-off from
a one hundred (100) vear storm. Computations indicating
this design and suitable topegraphic plans, prepared by a
Registered Professional Engineer, licensed in the state in
which the work is being performed shall be submitted to the
Chief Engineer for approval. If the drainage is to
discharge into an existing drainage channel on or undey
Railroad right-of=-way, an hydraulic analysis of the
existing structures must be included. Submit with the
computations formal approval of the proposed design by the
appropriate governmental agency.

BART 2 PRODUCTS

2.0l

GENERAL - All pipes shall be designed for the external and
internal loads to which they will be subjected. The dead load
of earth shall be considered 120 pounds per cubic foot.
nailroad live loading shall be Cooper's E-30 with 50% added for
impact. In any event on Railrcad property or where Railrevad
loading will be experienced, the following shall be the minimum
reguirements for carrier pipes:
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A. Reinforced concrete pipe - ASTM Spec. C-76, Class V, Wall
c.

B. Ductile Iron Pipe - ANSI Spec A21.51, Class 6. 7

¢. Cast Iron Pipe -~ For Culverts and Gravity Sewers - ASTM
Spec. A-716 Extra Heavy.

0IL AND GAS PIPES

A. Pipelines carrying oil, liquefied petrocleum gas, natural
or manufactured gas and other flammable products shall
conform to the requirements of the curwent ANSI B 31.4,
with Addenda, Liquefied Petroleum Transportation Piping
Systems,” ANSI B 31.8, "Gas Transmission and Distributicon
Piping Systems," and other applicable ANSI Codes, except
that the maximum allowable stresses for design of steel
pipe shall not exceed the £o0llowing percentages of the
specified minimum yield strength {multiplied by the
longitudinal joint facter) of the pipe as defined in the
ANST Codes:

1. Steel pipe within a casing, under Railroad tracks,
across Railrcad rights~of-way, and longitudinally on
Railroad rights-cf-way. (The fullowing percentages
apply to hoop stress):

a. Seventy-two percent for installation on cil
pipelines. . .

b. Fifty percent for pipelines carrying liguefled
petroleum gas and other flammable liguids with low
flasn point.

c. Sixty percent for installations on gas pipelines.

2. Steel pipe without a casing laid leongitudinally
Railroad rights-of-way or on Railroad property.
follcowing percentages apply to hcop stress)

a. Sixty percent for installations on oil pipelines.

b. Forty percent for pipelines carrying liquefied
petroleum gas and cther flammable licguids with low
flash point.

B. Design computations showing compliance with the
requirements of Paragraph 2.02 A above, and prepared DY &
Registered Professional Engineer licensed in the state in
which the work is being performed, shall accompany the
application for <occupancy.

CAST IRON PIPE - for water and other matarials under Pressure,

shall conform to the current ANSI specifications A-21 Series

21/45 Iron strength with plain end, compression Lype or

mechanical joints. The strength to sustain axternal Rallroad

and other lcadings shall be computed in accordance with the
current ANSI A-21.1 "Thickness Design of Cast Iron Pipa”.

an
{The

VITRITIED CLAY PIPE - ASTM Spec. C-700, Extra Strength.
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Pipeline Cccupancy
10/87
1604

CORRUGATED METAL PIPE - AREA Spec. Chapter 1, Part 4.

ASBRESTOS CEMENT PIPE -~ . .
Non-pressure: ASTM Spec. C-428, Cl. 5000 Min.
Pressure: AWWA Spec., C-400, Cl. 150 Min.

OTHER - Other miscellaneous piping not specified above shall
he as approved by Chief Engineer.

SHUT-QFF VALVES

5. Provide accessible emergency shut-off valves at each side
of the railrcad within distances and at locatiocns as
directad by the Chief Engineer.

B. Where pipelines are provided with automatic control
stations and within distances approved by the Chief
Engineer, no additional valves will be required.

SIGHS

A. Prominently identify all pipelines (except those in
streets where it would not be practical to do so) at
rights-of-way by durable, weatherproof signs located over
the centerline of the pipe. Mark pipelines at
undercrossings on both sides of track. Signs shall show
the following: . . :

1. Name and address of pipeline Owner.

2, Contents of Pipe.

3. Pressure in Pipe.

4. Depth below grade at point of sign.

%. Emergency telephone in event of pipe rupture.
6. RR File Number.

B, For pipelines running longitudinally on Railrocad property,
place signs over the pipe {(or offset) appropriately marked
at all changes in direction of the pipeline. Locate such
signs so that when standing at one sign, the next adjacent
marker in either direction is visible. In no event shall
pipeline identification signs be placed more than 500 feet
apart, unless otherwise directed by the Chief Engineer.

¢. Submit details of signs (materials, size, method of

support, etc.) to the Chief Engineer for approval with the
application.

02861 - 3



PART 3 EXECUTION

3.01 INSTALLATION
' A. Install carrier pipes in accordance with approved
Construction Drawings, requirements of +his specification,
and all applicable codes and cordinances.
B. 1Install carrier pipes with sufficient slack so that they
are not in tension.

* * END OF SECTION * *
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IOH 02862 CASING PIPE

GENERAL

&

RELATED RECQUIREMENTS SPECIFIED ELSEWHERE
a. Miscellaneous General Criteria - Section 02860.
B. Carrier Pipe - Secticn 02861.

DESIGN CRITERIA

A. Casing pipe and joints shall be of metal and of leakproot
constrIuction.

5. Casing pipe shall be designed for the earth and/or other
pressures present, and for railroad live lcad. The dead
load of earth shall be considered 120 pounds per cubic
foot. Railroad live load shall be Cooper E-80 with 30%
added for impact.

¢. The inside diameter of the casing pipe shall be such as to
allow the carrier pipe to be removed subseguently without
disturbing the casing or the rocadbed. For steel pipe
=asings, the inside diameter of the casing pipe shall be at
least two (2) inches greater than the largest cutside
diameter of the carrier pipe joints or couplings, fcor
carrier pipe less than six (6} inches in diameter: and at
least four (4) inches greater for carrier pipe six (6)
inches and over in diameter.

3. Por flexible casing pipe, a minimum vertical deflection of
the casing pipe, of 3% of itz diameter plus 1l/2 inch, shall
e provided so that no loads from the roadbed, track,
traffic or casing pipe itself are transmitted to the
carrier pipe. When insulators are used on the carrier
pipe, the inside diameter of the flexible casing pipe shall
be at least two (2) inches greater than the outside
diameter of the carrier pipe for pipe less than eight (8)
inches in diameter; at least 3-1/4 inches greater for pipe
8 inches to 16 inches, inclusive, in diameter; and at least
4=1/2 inches greater for pipe 18 inches and over in
diameter. In no event shall the casing pipe diameter be
greater than is necessary to permit the insertion of the
carrier pipe.

. Casing pipe under Railroad tracks and across Railroad
rights-of~-way shall extend the GREATER of the following
distances, measured at right angles to centerline of track:
1. Across the entire width of Railrocad right-of-way (See

Section 02860, Paragragh 1.01, D.)

Three (3) feet beyond ditch line.

Two (2} feet beyvond toe of slope.

i

°

Lk B
s
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4. A minimum distance of 2° feet each side from
canterline of outside track when casing is sealed at
both ends.
5. A minimum distance of 43 feet from centerline of
outside track when casing is open at both ends.
§. The distance 1.5 times the depth of invert of casing

as indicated on plate II.

F. 1If additional tracks are constructed in the future, the
casing shall be extended correspondingly at the expense ©f
the Applicant.
G. Table .of Live Loads.
L,IVE LOADS, INCLUDING IMPACT, FOR VARIQUS HEIGHTS OF CQVER
FOR COOPER E 80

COVER{FT) LOAD (PSF) COVER{FT) LOAD (PSE) COVER(FT) LOAD{PSF)
2 ........3800 10 +ve20...1100 20 i eovaaes igo
5 ieessas-2400 12 ceeoees. 800 ] ¢ S .. 100
8 ...-.+...1600 15 v.e..... 600

PROTECTION AT ENDS OF CASING
A. Casings for

carriers of flammable substances

shall be

suitably sealed to the outside of the carriex pipe.

Details of s€als shall be shown
Casings for carriers of non-flammable

have both ends of the casing

prevent the entrance of foreign material,

leakage to pass in the event
Wwhere ends of casings are at
above high water level, they
drainage is afforded in such
conducted away from railrocad

VENTS
A. Sealed casings for flammable
vented. Vent pipes shall be
no case less than two (2)

inches in diameter,

on the plans.

substances shall
plocked up in such & way as
but allowing
of a carrier break.

or above ground surface ang
may be left open, provided
a manney that leakage will be
tracks and structures.

Lo

substances shall be properly
of sufficient diameter. hut in
and shall be

attached near each end of the casing and project through

the ground surface at right-of~way lines oI not
45 feet (measured at right angels)

nearest track.

the ground surface.

Vent pipes shall extend not less than
Top of vent pipe
down-turned elbow, properly screened,

less than
from centerline of

fFaur {4) feet abave
shall have &
or a relief valve.

Vents in locations subject to high water shall be extended
above the maximum elevation of high water and shail be

supported and protected in a
Engineer.

02862 -
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¢. Vent pipes shall be at least four (4) feet (vertically)
from aerial electric wires.

0. When the pipeline is in a public highway, street-type
vents shall be installed.

PRODUCTS

2.01

P

[
{ak

LG4

STEET, PIPE - minimum yield strength of 35,000 psi. Smooth

wall pipes with a nominal diameter of over 54 inches will not
he permitted. When steel casing pipe is used, the ends shall
beé beveled with a single V-groove for field welding. Pipe
joints shall be butt welded by a certified welder with a full
senetration weld on the cutside circumference of the pipe. The
single V-groove butt weld shall conform to the latest A.W.S.
Welding Code.

TABLE OF MINIMUM WALL THICXNESS FOR STEEL CASING PIPE
(for Information Only)
Nominal Thickness-~Inches Nominal Thickness-Inches

Coated or Uncoated HNeominal Coated or Uncoated Nominal
Cathodically and Un- Diameter Cathodically and Un-~ Diameter
Provected protected Inches Protected protected Inches

0.375 0.375 22&Under 0.469 0.532 34-36
0.375 0.407 : 24 0.500 0.563 38-42
0.375 0.438 26 0.564 3.626 48
G.406 0.489 28-30 0.625 0.688 54
0.438 0.301 32

CAST IRON PIPE - may be used for a casing, provided the method
of installation is by open trench cnly. Cast iron pipe shall
conform to ATSM Specification A-716, Extra Heavy. The pipe
shall be of the mechanical jcint type or plain end type with
compression type couplings.

CORRUGATED METAL PIPE AND CORRUGATED STRUCTURAL PLATE PIPE -
may bhe used for casing only when emplaced by the open-cut
method., Jacking or boring through Railrcad embankment is not
permitted. Pipe shall be asbestos-bonded, bituminous coated
and shall conform to American Railway Engineering Associaticn
Spacifications Chapter 1, Part 4.

AEINFORCED CONCRETE PIPE - shall conform to ASTM Specification
c-76, Class V, Wall €. It shall be used only in the cpen cut
and jacking methods of installation.

1f concreze pipe is to be jacked into place, 1t must be smooth
wall with grout holes tapped for no smaller than 1-1/2 inch

02862 - 3
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pipe, spaced at approximately 3 feet around the circumierence
and approximately 4 feet longitudinally cast into the pipe at
manufacture. Immediately upon completion of jacking
operaticns, the installation shall be pressure grouted as
specified in Paragraph 3.02, C, 3 below.

TUNNEL LINER PLATES - shall be four flange and otherwise
conform to American Railway Engineering Asscciation
Specifications Chapter I, Part 4. 1In no event gshall the linser
plate thickness be less than 0.1048 inches. Tunnel liner
plates are to be used only to maintain 2 tunnelled opening
until the carrier pipe is installed, and after the carrier pipe
is installed, the annular space between the carrier and liner
must be filled with 1:6 cement grout or lined with 6 Inches of
concrete, reinforced with 6x6-6/6 wire mesh for tunnels up o
108 inches in diameter. Required thickness of lining for
larger tunnels will be determined by span and structural
analysis. Manufacturer's Shop Detail plans and manufacturer's
computations showing the ability of +he tunnel liner plates o
resist the jacking stresses shall be submitted toc the Chief
Engineer for approval. ' -

EXECUTICN

3.01

DEPTH OF INSTALLATION '

A. Casing pipe under Railroad tracks and across Railroad
rights-of-way shall be not less than 5~1/2 feet from base
of rail to top of casing at its closest point, except what
under secondary or industrial tracks this distance may Dbe
4-1/2 feet as approved by the Chief Engineer. On cther
portions of rights-of-way where casing is not diresctly
beneath any track, the depth from ground surface or from
bottom of ditches to top of casing shall be not less than
three {(3) feet, unless otherwise specified heresin.

B. Pipelines laid longitudinally on Railrcad rightg-cf~way 50
feet or less from centerline of track, shall be buried not
less than five (5) feet from ground surface to top of pipe
for pipelines carrying oil, gas, petroleum products, or
other flammable or highly volatile substances under
pressure and all non-flammable substances which by thelir
nature or pressure in the judgment of the Chief Engineer
may be hazardous to life or property. For pipelines
carrying water, sewage and non-flammable substances, The
distance from surface of ground to top of pipe may be four
(4) feet. Pipelines should be a minimum of three {3y faer
from existing ditches and Cas duct lines.

C. Pipelines are considered to be subject to Railroad loading
and shall require a casing or be of special design approved
by the Chief Engineer when within the line of grack live
load influence as shown con Plate III.

02862 - 4
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Where pipeline is laid more than 50 feet from centerline
of track, the minimum cover shall be at least three ({3)
feat,

CONSTRUCTION

A

Casing pipe shall be so constructed as to prevent leakage
of any substance from the casing throughout i1ts length,
except at ends of casing where ends are left open, or
through vent pipes when ends of casing are sealed. Casing
shall be installed so as to prevent the formation cof a
waterway under the Railrcad, and with an even bearing
throughout its length, and shall slope to one end (except
for longitudinal occupancy.

Installations by cpen trench method will bhe paermitted only
with the approval of the Chief Engineer and Division
General Superintendent and shall comply with American
Railway Engineering Association Specifications, Chapter 1
part 4, “"Iastallation of Pipe Culverts”.

Installation of casing pipe will be performed only by
contractors who have demonstrated to the satisfacticn of
the Chief Engineer that they have had previous successful
experience with casing installations by the method chosen.
Casing pipes shall be installed by cne of the following
methods: ’ :

1. Jacking

4. This method shall be in accordance with American
Railway Engineering Associaticn Specifications,
Chapter 1, Part, "Jacking Culvert Pipe through
Fills." This operation shall be conducted without
handmining ahead of the pipe and without the use of
any type of boring, auguring, cor drilling
equipment.

n. Bracing and backstops shall be so dasigned, and
jacks of sufficient rating used, so that the
jacking can be progressed without stoppage (except
for adding lengths of pipe} until the leading edge
of the pipe reaches the location where the invert
elevation intersects the Track Live Load Influence
Line as shown on Plate II and as described in
Section 01300., para. 1.02-E.

. During jacking, an earth plug 1.5 times the
diameter of casing is to be maintained at all
times. Unless otherwise approved by the Chief
Engineer, jacking operations shall be conducted
continuously on a 24 hour a day basis until the
jacking operations are completed.

2. orilling - This methcd employs the use of an cil field
type rock roller bit or a plate bit made up of
individual roller cutter units which is solidly welded

I4
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top the pipe casing being installed and which is turned

as it is advanced. The pipe is turned for its entire

length from the drilling machine through to the ground
being drilled. A high denmsity slurrcy (il field
drilling mud} is injected through a small supply line
+o the head which acts as a cutter lubricant. This -
slurry is injected at the rear of the cutter units to
prevent any jetting action ahead of the pipe. The
drilling machine runs on a set of steel rails and is
advanced (thus advancing the pipe} by a set of
hydraulic jacks. The method is the same whether earth
or rock is being drilled. Methods of similar nature
shall be submitted to the Chief Engineer for approval.

Unless otherwise approved by the Chief Enginser,

drilling operations shall be conducted continuously on

a 24 hour a day basis until the drilling operations are

completed,

Tunneling

a. Tunneling operations shall bhe conducted as
approved by the Chief Engineer. Care shall be
exercised in trimming the surface of the excavatead
section in order that the steel liner plates fie
snugly against undisturbed material. Excavation
shall not be advanced ahead of the previcusly
installed liner plates any more than 1s nNecessary
for the installation of the succeeding liner
plate. The vertical face of the excavation shall
be supported as necessary to prevent sloughing. At
any interruption of the tunneling operation, the
heading shall be completely bulkheaded. Unless
otherwise approved by the Chief Engineer, the
tunneling shall be conducted continuously, on a
24-hour basis until the tunnel liners extand at
least the distance 1.5 times the depth of inver:t
from end of tie of last track.

b. While driving tunnel, tight breasting must Dbe
maintained on the upper 180° of the face and,
depending on soil conditions, the lower 180°%. On
any shutdowns (under or beyond railroad influence
line, see plate II), the entire face will be fully
breasted and packed with hay.

¢. The tail void shall be filled with pea gravel (ov
other approved material) simultaneously with each
advancement of the shield.

d. An ample supply of hay and/or sand bags must D
kept at the site to £ill any volds caused by t
removal of large stones or other chstructions
extending outside the shield.

&
He
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A uniform mixture of 1:6 c¢ement grout shall be
placed under pressure behind the liner plates, in
addition to the previously placed pea gravel,
Grout holes, tapped for no less than 1-1/2 inch
pipe and spaced 3 feet t around the tunnel liner,
shall be placed in every cther ring, or an equal
number of grout piugs evenly spaced in every ring.
Grouting shall start at the lowest hole and proceed
upwards. A threaded plug shall be installed in
each grout hole as the grouting is completed at
that hole.

Grouting shall be kept as close to the heading as
possible, using grout stops behind the liner
plates, if necessary. Grouting shall proceed as
directed by the Chief Engineer, but must be
exacuted at a minimum of every 24 hours and in no
event shall more than six lineal feet of tunnel be
progressed beyond the grouting.

Tunneling Shields

i

{3

All pipes 60 inches and larger in diameter shall
be emplaced with the use of a tunneling shield,
unless otherwise approved by the Chief Engineer.
Pipes of smaller diameter may also require a shield
when, at the scle discretion of the Chief Engineer,
soil or other conditions indicate its need.

The shield shall be of steel construction,

designed to support railroad track loading as
specified in Paragraph 1.02 B herein, in addition
to other lcadings it must sustain. The advancing
face shall be provided with a hocod, extending no
less than 20 inches beyond the face and extending
around no less than the upper 240° of the total
circumference. Installations made with liner
plates shall be provided with a full 360° shield.
It shall be of sufficient length to permit the
installation of at least one complete ring of liner
plates within the shield before it is advanced for
the installation of the next ring of liner plates.
The annular space between the inside diameter of
the tail section of the shield and the outside
diameter of the tunnel liner or pipe must not
exceed 1" around the periphery.

It shall be adequately braced and provided with
necessary appurtenances for completely bulkheading
the face with horizontal breastboards, and arranged
so that the excavation can be benched as may be
necessary. Excavation shall not be advanced beyond
the edge of the hood, except in rock.

02862 - 7
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Manufacturer's Shop Detail plans and
manufacturer's computations showing the ability of
the tunnel liner plates to resist the jacking
stresses shall be submitted to the Chief Engineer
for approval.

For jacking reinforced concrete pipe, the shield
shall be fabricated as a special section of
reinforced concrete pipe with the steel cutting
edge, hood, breasting attachments, etc., wast into
the pipe. The wall thickness and reinfercing shall
be designed for the jacking stresses.

Grout holes tapped for no less than 1«1/2 inch
pipe, spaced at approximately 3 feet centers around
the circumference of the shield (or the
aforementioned special reinforced concrete section]
and no more than 4 feet centers longitudinally
shall be provided.

Detail plans sufficient to determine the adeguacy
of the Shield, accompanied with design calculations
prepared by a Registered Professiconal Engineer,
shall be submitted to the Chief Engineer for
approval and no work shall proceed until such
approval is cobtained.

Boring -

ad.

This method consists of pushing the pipe into the
fill with -a boring auger rotating within the pipe
to remove the spoil. When augers, oOF similar
devices, are used for pipe emplacement, the front
of the pipe shall be provided with mechanical
arrangements or devices that will positively
prevent the auger from leading the pipe so that
there will be no unsupported excavation ahead of
the pipe. The auger and cutting head arrangement
shall be removable from within the pipe in the
event an obstruction is encountered. The over-cut
by the cutting head shall not exceed the cutside
diameter of the pipe by more than one-half inch.
The face of the cutting head shall be arranged Lo
provide reasonable obstruction te the free flow of
soft or poor material.

The use of water or other liquids toc facilitate
casing emplacement and/or spoil remcval is
preohibited. :

Plans and descriptions of the auger stop
arrangement to be used shall be submitted to the
Chief Engineer for approval, and no work shall
proceed until such approval is obtained and the
arrangement is inspected in the field by the
Railroad.
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WORX STARTED PRICR TQ THIS INSPECTION WILL 2E
HALTED AND THE INSTALLED CASING ABANDONED
TN PLACE IN ACCORDANCE WITH SECTION
02860, PARAGRAFPH 1.08
d. Any method which employs simultaneous boring and
jacking or drilling and jacking for pipes over 8
inches in diameter which doces not have the above
arrangement WILL NOT BE PERMITTED. For pipes 8
inches and less in diameter, augering or boring
without this arrangement may be considered for use
only as approved by the Chief Engineer.
1f an obstruction is encountered during installaticon
to stop the forward action of the pipe, and it becomes
evident that it is impossible to advance the pipe,
operations will cease and the pipe shall be abandoned
in place and filled completely with grout.
Bored or jacked installations shall have a bored hole
essentially the same as the outside diameter of the
pipe plus the thickness of the protective coating. If
voids should develop or if the bored hole diameter is
greater than the outside diameter ¢f the pipe (plus
coating) by more than approximately 1 inch, grouting or
other methods approved by the Chief Engineer shall be
employed to £ill such voids.
Pressure grouting of the soils or freezing c¢f the
so0ils before or during jacking, boring, or tunneling
may be required at the direction of the Chief Engineer
to stabilize the soils, control water, prevent loss of
material and prevent settlement or displacement of
embankment and/or tracks. Grout shall be cement,
chemical or other special injection material selected
to accomplish the necessary stabilization. The
Grouting Contractor shall be a specialist in the field
with a minimum of five (5) continuous years experience
of successfully grouting soils.
The materials to be used and the methcd ¢f injection
shall be prepared by a Registered Professional Soils
Engineer, or by an experienced and qualified company
specializing in this work and submitted for approval to
the Chief Engineer before the start of work. Preof of
experience and competency shall accompany the
submission.
When water 1s known or expected to be encounteread,
pumps of sufficient capacity to handle the flow shall
be maintained at the site and, upon approval of the
Chief Engineer to operate them, they shall be in
constantly attended operation on a 24~hour basis until,
in the scle judgment of the Chief Engineer, the:ir
operation can be safely halted. When dewatering, close
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observation shall be maintained to detect any
settlement or displacement or railrvad embankment,
tracks, and facilities.

The dewatering system shall lower and maintain the
ground water level a minimum of two (2} feet below the
invert at all times during construction by utilizing
well points, vacuum well points, or deep wells to
prevent the inflow of water or water and soil into the
heading. Ground water observaticn wells may be
required to demonstrate that the dewatering
requirements are being complied with.

Proposed methods of dewatering must be submitted to
the Chief Engineer for approval prior to
implementation. The discharge from the dewatering
operations in the vicinity of the Railroad shall be
carefully monitored, and if in the opinicn of the Chiel
Engineer, there is an excessive loss of fine soil
particles at any time during the dewatering proc2ss,
the dewatering will be halted immediately. The
dewatering operation cannot resume until the
unsatisfactory condition is remedied to the
satisfaction of the Chief Engineer.

* * END OF SECTION * *
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{ Soe Section O2BE2Z,YLO4
and Section 02861, € 209)

* g

"“"'*z_%j//’i/ [ T

/ / \_Reiiross C.23. Poke or

S Oistonce from g ® Frm
Pow on Either Seu.

|
// / / {Ses Saction m, 1'!.02-6-2)v

scate of Orowing fo be Shown

4es ore Cloced on Ruilrood Property, Detaiis of seme , with Cleoronces fo meor Rowis ore
on the Orowings.

i the wd Plog is o serve o new Dwweiopment, ¢ Mop showing the Area m Reigtion to
Estubiished Arsos and Roads is to be semt with the Requost.
eved Pipe i3 not wholly within Highway Limits, the same mformation is Requrs
shown  on this Plote.




1604
(See Section 02861,
€1.02-8)
(Sea Section 02862, (Sew Section 02862,
9 1.02-E) | ? T1.02-E) %
__-RﬂlfrDQd - RUiirood e S
Property Line Property Line
Vent (Ses P
Sec. 02862, /M | 1
T MILO4) mﬁ Base of Rail
{
Sign{See it N
SCC.OZBGI it
T 2.09)™NT Sthow A
T (s-s«:ﬁonozssz,uon
R.cas_| g
Juct Line r"'? i
T =TT Carrer_Pipe

Seai
(Sea Section 02862, T 1.03)

Troex Live Load Influenc
SECTION (See Sestion 0100, T1.02-E)

SCALE :

INFORMATION TO BE SHOWN ON PROFILE SECTION OF DRAW



LONGITUDINAL CCCUPANCY

PLATE X
P e e

;

|

1

(See Sections 02860 €1.0I1-E

e Railroad Property Line and 02862, ¥

RAC &S Duct Ling—

1604

| Railroad

Property Line

Longriudina
Pioetie

Ses Q2862, ¥ 201

SECTION
S

SCELE - HOMIL, ¢
vERT. @

.\ 1172

Trock Live Lood

fisence
(See Section O1300, YLO2-£)

FLEY.
14 G
50
e of Dase of Rail of Adjocent Trock 0

| f—m of Fipe .
A 4 HO
o

& 4 3L} 344G 3400 2450 50

STATIONING

PROFILE - (See Section 0300, ¥1.02-8-3)

SCALE - HOMIZ. !
YERT.



..w% I Y
[ e
PIPE (FOSSING — DATA SEEZT .
o

In addition to plan and profile of crossing, drawltgs submatted

for Railrcad's approval shall contain the following information:
Pipe Data
Carrier Fipe Casning Pipe
Contents To Be Handled .......ccovevannn
Normal Operating Pressure .............
Mormel Size of PADE ... verimiiecnannens

-------------------------

------------------------

-----------------

--------

Detzils of Seal or Protecticn at
Ends of Casing

----------------------

Method of Installation

----------------

Character of Subsurface Material
At the Crossing Location

----------

Appmxinate Ground Water Level

-------

Source of Information on Subsurface
Conditions (Borings, Test Pits
or Cther)

.........................

NOTE: Any soil investigation cade on Tailroad property or adjacent to CTacks
be carried on under the supervision of Railrcad Company's Chief Engineer.
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5. C. PRICE CO.
SIPE CCATING SPECIFICATICN FCR 1SE CH REY
AMTRAK RAILRCAD BRIDGES Qct

L.0Q0 Scope

e ———————— N . . . o 5
™his specificaticn covers material requirements, and application procedures
for the application of an extruded butyl and an extruded pclyet@ylena pip
cocating for protection against external corrosion while possessing high

electrical strength to withstand electrical stress if it comes in contact
with rail power lines.

2.0 Material Selection

Butyl rubber adhesive material shall be approved by Midwest Research
Institute, Xansas City, Missouri.

Polyethylene shall be high molecular weight resin such as Phillips TR 4188

or egqual, possessing tough, impact-resistant and resistant to environmental
stress cracking properties. :

3.0 Preparation of Surfaces
3.1 Pipe snould be ordereq bare, free of mill preservatives.

3.2 The exterior of the pipe shall be free of all mill scale, rust, IUst
preventatives, or other foreign matter. This shall be accomplished by
thoroughly blasting the pipe's surface with a sand, grit, or shot to a NACE
No. 3 Commercial blast cleaned surface finish. "p NACE No. 3 is a surface
from which all oil, grease, dirt, rust scale, and foreign matter have Dbeen
completely removed and all rust, mill scale, and oil paint have heen removed
sxcept for slight shadows, streaks, Or discolorations caused by rust stain or
11l scale oxide binder. At least two—thirds of the surface area shall be
ree of all visible residues and the remainder shall be ldimited ta light
diseoloration, slight staining, or light residues mentioned abkove. If the

surface is pitted, slight residues of rust or paint are found in the nothomn
of pits. "1 .

4.0 Coating *

X 20 mil thickness of hot butyl rubber adhesive shall be extruded spirally
around the pipe in two layers. Immediately after the adhesive, a 60 mil
thickness of virgin black polyethylene shall pe extruded spirally around

the pipe in three layers producing a bonded coating with a thickness of
80 mils (nominal thickness less 10% tolerance).

5.0 Testing
5.1 Pipe coating shall be 100% inspected for pinholes and holidays lmmediately
after application with holiday detector adjusted to provide sufficient
voltage to produce a spark through a pinhole in the coating {20 KV ao}.

5.2 Repairs to small holidays may be made by using Servi-wWrap pP-540 Pipe Wrap

material approved for this purposa. Repairs will be reinspected with a
holiday detector.

5.3 pefective external coating shall be recoated to meet all rsuauirements
this specification, at the expense of the applicator.

o F
QL

“ACE T-10 D-8 Proposed NACE Standard Racommend Practice for "Application of
rganic Coatings to the External surface of Steel Pipe for Underground Servica®.



SUGGESTED PROCEDURES TO HAND WRAP FPIELD JOINTS AND FITTINGS FOR
BRITEC 5/ PIPE COATING USING SERVI-WRAP P-500 PIPE WRAP QR
FEUIVALENT 70 BROVIDE A DIELECTRIC OF 25,000 VOLTS MINIMUM.

1. SURPACE PREPARATION: Surface must be clean and dry. Wire brush
to remove any loose rust and scale, dust or dirt. ©il and grease
are to be removed with a suitable safety approved solvent such as
crichlorethyvlene.

2. PRIMING: A compatible primer such as Servi-Wrap primer should
be appiied at a rate of approximately 400 5q. Pt. per gallcn.
Drime the entire surface to be wrapped beginning 4" to 6" back from

the mill applied PRITEC (R) coating. Let primer dry before applying
Servi-Wrap.

3. TAPE APPLICATION: Servi-Wrap is applied by removing release
paper ang spirally wrapping under tension with a 55% overlap. On
fittings .or uphill sections of pipeline, start at the bottom or
lower section and work up. First apply a wrap over the weld seam
for extra protection. On the initial turn, double wrap while
maintaining tension. On the final lap, a double wrap should be
applied but the second lap should be without tension andé the tape
ends should be pressed into position.

4. INSPECTION: Tape should be applied in a smooth workmanlike manner
and no wrinkles are permitted. Pipe coating shall be 100% inspected
for pinholes and holidays with an approved holiday detector adjusted
to provide sufficient voltage to produce a spark through a pinhole
in the coating (approximately 15 KV ac.).
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SERVI-WRAP® P-500

COLD APPLIED. SELF ADHESIVE. ANTI-CORROSION PIPE WRAF

EANEY]

EXCEPTIONAL ADHESION
DUAL SEAL OF PROTECTION
FAST AND SIMPLE TO APPLY

DESCRIPTION SERVI-WRAP P.500 is a tough, pliable, waterproof pipe wrap. It provides a duai sesl of 4
*cross laminate,” high density polyethylene film combined with 2 thick, factory. comroiiad
layer of adhesive-consistency, hituminous rubber compound. SERVIWRAP P.S00 11 supptied

in rotls interwound with a special release pager which protects the adhesive uriace yand ready
far use.

ROLL SIZE Length - 301, f. or to order
Width - 27,47, 6", 9" or to order up to 36~

TYPICAL PHYSICAL

PROPERTIES - Property Valua Tese Method
‘ . Color Dark Grey-Black
Thickness Compound 4 Milz
. Filen _ g Mils
Tatal 48 Mils
Tensiie Strength SB0OO0 pst ASTM 0882567
Elongation at Break 293% . AETM D-382-587
trnpact Resistance (1)
Singie Lavyer 19 Kg. Cm. ASTM G-14
Doubte Laver 71
Punciure Resistance (2) 118 tbs. ASTM E.154
Adhesion to Stest - |nitial G s /fin. DINIOE70 Madified
30 Min. 8 s fin.
Adhesion to Seif - frmtital 3 lbs./in,
30 Min. 4 ibs./in.
Permeance - Perms (3) 0.0% Max. ASTM E.96 Methou B
Pliability {4) Pass ASTM G711
Exposure 10 Fung
In Soil - 16 Weeks Unaffected
Atkali & Acid Resistance Exceitent
Dielectric Breakdawn 17.2300 Voirty ASTM -149
Resistance 1o Cathodic '
Disbondment Excelient ASTHM G-8
Conformabiiity Very Good
Operating Temperature Range -25°F . ta 180°F.
Application Temperature Range A0°F, 1o 120FF.

Motes: (1} Film Break
{2) Stretched by Biunt Object
{3} GrainsiSa. Fr./Hr/in. Mg
{4) 180° Bend Over 1/4*° Mandrei @ - 35°F,



AFPLICATION
INSTRUCTIONS
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PRIMER
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The oipe surface shouid be comptetely free of rust, scale, weid spatter, grease, dirt, dust
snd ail. 1t must be completely dry at tirne of apoilication.

The dry pipe surface should be primed with one coat of quick drving SERVI-WRAP
paIMER., The Primer shouid be completety dry at the time of appiication aof the SERVE.
WHAP P.5CG0. No primer s needed when wrapping pipe insuiauon.

Peei back the reieass paper from the first g inches at SERVI-WRAP P-500 and begin
wrapping {adhesive side of wr3ap to pipe surfacel. Remave the release paper as the
SERVI-WRAP P-500 is apolied.

Pull the wrap tightly to ensure a snug fit to the surface being covered.
Cveriap successive winds at least 1 inch, or more as specified, maintaining tight, continu-

aus contact with both pipe, and the overtapped membrane. The end fap thouid be a rmni-
e of 677,

& quick drying (2 t0 & minutes) brush applied primer which is usuaily required prioe to apoli-
sation of all grages of SE AVI-WRAP,

Package: 1 .Gat. and 5 - Gal. Cans
Coverage: 300 Sq. Ft. per Gallon

Cold apolied plastic putty designed for hand moiding around boited flanges, cartain types of
vabves, 8tc. to provide a suitable protile for wWrapping,

. Caolor: - Black
Package: 50-b. Packs
Filling Capacity: 18.5 Cu. In. per Lb.

COMETRUSTION BPRODUCTS DIVISION, W. R. GRAGCE & CO.
5 o mo 24835, MOGUSTON, TEXAS 77001 713/123-8353

lune 6, 1977

Pipeline Products
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INSURANCE REQUIREMENTS
NATIONAL RAILROAD PASSENGER CORPORATION

(AMTRAK)

Rewvised as of April 1987

DEFINITIONS: Whenever in these Special Provisions or in the
plans or contract documents the words "Company”, "Railrcad®, or
"amtrak® are used, the same shall mean National Railroad
Passenger Corporation. ‘

INSURANCE: The contractor shall procure and maintain, at his
own cost and expense, during the entire periocd of performance of
the Project, the types of insurance specified below. The
contractor shall submit a certificate of insurance giving '
evidence of the required coverages, prior to commencing work.
All insurance shall be procured from insurers authorized to do
business in the jurisdiction where operations are ta be
performed. The contractor shall require all subcontractors to
carry the insurance required herein, and contracteor may, at his
option, provide the coverage for any or all subcontractors, and
if so, the evidence of insurance submitted shall so stipulate.
In no event shall work be performed until the regquired
certificate (s) of insurance have been furnished. If the
insurance provided is not in compliance with the requirements
listed below, Amtrak maintains the right to stop work until
proper evidence is provided. The insurance shall provide for 30
days prior written notice to be given to Amtrak in che event
coverage is substantially changed, cancelled or non-renewad.

A. WORKERS' COMPENSATION INSURANCE: A policy complying
Wwith the requirements of the statutes of the
jurisdiction(s) in which work will be performed,
covering all employees of the contractor. Emplover’s
Liability coverage with limits of liability of not less
than $500,000 each accident or illness shall bhe
included.

B. CENERAL LIABILITY INSURANCE: A policy issued to and
covering liability imposed upcon the contractor with
respect to a all work to be per formed and all
obligations assumed by the contractor, under the tarms
of this permit. Products-completed operations,
independent contractors, and contractual Liability
coverages are to be included, and all railrcad
exclusions are to be deleted.
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Amtrak iz to be named as an additional insured with
respect to cperaticns to be periformed and the policy
shall conetain a waiver of subrogation against Amtrak,
its employvees or agents. Coverage under this policy, or
policies, shall have limits of liability of not less
than $2 millicn per occurrence, combined single limite
for bodily injury, (including disease or death),

" personal injury and property damage {including loss of

use) lLiability.

AUTOMOBILE LIABILITY INSURANCE: A policy issued to and
Covering the liabillity of the contractor arising out of
»he use of all owned, non~owned, hired, rented or leased
vehicles which bear, or are required to bear, license
plates according to the laws of the jurisdiction in
which they are to operated, and which are not covered
under the contractor's General Liability Insurance. The
policy shall name Amtrak as an additional insured with
respect to operations to be performed in connection with
this permit, and shall contain a waiver of subrogation
against Amtrak, its employees or agents. Coverage under
this policy shall have limits of liability of not less
than $1 million per occurrence, combined single limit,
for bodily injury, and property damage liability.

RAILROAD PROTECTIVE LIABILITY INSURANCE: The

COntractor shall provide, with respect to the operations
he or any of his subcontractors perform within 350 feet
vertically or horizontally of railrcad's tracks,
Railroad Protective Liability Insurance, AAR-AASHTO
(ISO/RIMA) Form, in the name of National Railroad
Passenger Corporation. The policy shall have limits of
liability of not less than $2 million per occurrence,
combined single limit, for Coverages A and B, for losses
arising out of injury to or death of all persons, and
for physical loss or damage to or destruction of
property, including the loss of use thereof. A
$6,000,000 annual aggregate may apply.

If coverage is provided on the London claims-made form,
the following provisions shall apply:

1. The limits of liability shall be not less than 33
million per occurrence, combined single limiv. A 33
million annual aggregate may apply.

2, Declarations Item 6, Extended Claims Made Date,
shall allow an Extended Claims Made Period no
shorter than the length of the original policy
pericd plus one year.

3. If equivalent, or better, wording is nct contained
in the policy form, the following endorsement must
be included:
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It is agreed that "Physical Damage to Property”
means direct and accidental loss of or damage to
rolling stock and their contents, mechanical
construction eguipment or motive power egquipment,
railroad tracks, roadbed, catenaries, signals,

bridges or buildings.

=

.  CLAIMS-MADE INSURANCE: If any insurance specified
above snall be provided on a claims-made basis,

then in

addition to coverage requirements above, such policy

shall provide that:

1. Policy retrocactive date coincides with or precedes
the contractor's start of work (including zubseguent
policies purchased as renewals or replacements).

2. Contractor will make every effort to maintain
similar insurance for at least two years following
project completicn, including the requirement <f

adding Amtrak as an additional insured.

3. If insurance is terminated for any reason,

contractor agrees to purchase an extended reporting
provision of at least two years to report claims
arising from work performed in connection with this

permit.

4. Policy allows for reporting of ‘circumstances or
incidents that might give rise to future claims.

All insurance specified above shall remain in force until all
work to be performed is satisfactorily completed, all contractor
personnel and equipment have been removed from railroad
property, and the work has been formally accepted. Failure to
carry or keep such insurance in force as stipulated shall

constitute a violation of the project contract.

The Contractor shall furnish to Amtrak the original of the
policy for Railroad Protective Liability Insurance and a
Ccertificate of Insurance for all other coverages fifteen days
prior to ccmmencing work. The fifteen-day advance notice of

coverage may be waived in situations where such waiver

will

menefit Amtrak, but under no circumstances should the Contractor
actually begin work without providing evidence c¢f insurance.
Such evidence of insurance shall be sent to Mr. R. D. Johnson,

Assistant Chief Engineer-Design and Construction, 20400

Street, Philadelphia, Pennsylvania 19103. Work may not

Market
proceed

on Amtrak property until all insurance requirements have been

net %o the satisfaction of Amtrak Assistant Chief

Engineer-Design and Construction or his duly autherized

representative,



For the following types of activities: core horings, field
surveys and appraisals, routine bridge inspections, minor
saintenance and repair of bridges, bridge painting, erecticn or
cemeval of billboard signs, replacement or removal of billboazrd
advertisement, installation or removal of pipe and wire, and
miner station maintenmance, repair or construction, the permititee
may request that Amtrak waive the requirement to provide the
mailroad Protective Liability Insurance specified in paragraph D
above.

45 a condition of the waiver of the obligation to provide the
saheve Railroad Protective Liability Insurance, the Permittee
agrees to pay Amtrak dollars ( ). This

fpe ig in addition to the consideration paid for the preparation
gf this permit.






