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SOMMAIRE

introduction

De tous les troncons de chemin de fer au Canada, le corridor Québec-Windsor est celui
ol le trafic est le plus intense. Pour satisfaire la demande croissante qui s'observe dans
ce Corridor, il faut étudier la possibilité d’y implanter un service de train rapide. Les colts
de construction et d'exploitation d'une ligne de train rapide étant trés séleves, if faut
essayer de trouver des recettes d’appoint. L’une des stratégies & cette fin consiste a
autoriser les entreprises de services publics a utiliser, aux termes d’un bail, une partie de
I'emprise du chemin de fer. Connue sous le nom de «coimplantation», cette stratégie est
appliquée dans une grande mesure, en tant que nouvelle source de recettes, par les
principales compagnies ferroviaires de |’ Amérique du Nord. Cependant, son adoption est
subordonnée a I'influence de plusieurs inconnues dont te marché potentiel, I"applicabilité
le long d'une voie de train rapide électrifiée et les recettes nettes en puissance. La
présente étude examine les pratiques courantes et fournit, & la lumiére de la situation
actuelle des expériences déja faites, une estimation des recettes potentielles et une
indication des possibilités offertes par le marche. A noter toutefois que ses résultats sont
limités & cause de la gamme des hypothéses devant étre intégrées a l'analyse et du
volume restreint des données sur les recettes émanant des compagnies ferroviaires.

Conclusions
Voici les conclusions de cette étude :

® Les principales compagnies ferroviaires du Canada et des Eta_ts—Unis utilisent teurs
emprises aux fins de la coimplantation et cherchent activement a développer ce
marché en tant que nouvelle source de recettes.

L] La clientéle se compose des principales compagnies de services publics - gaz,
pétrole et électricité - et, plus récemment, des compagnies de télécommunications
{téléphone} gui utilisent les fibres optiques.

. Techniquement, Iinstallation des réseaux de services publics est réglementée par
des associations de normalisation établies telles que la CSA (pour les gazoducs)
et 'ONT (pour les oléoducs et les réseaux hydro-électriques) et par le Code
canadien de I'électricité, pour les installations particulieres.

. Le principal marché de la coimplantation réside dans les systémes de transmission
par fibres optiques, mais ce marché sera probablement saturé d’ici quelques
annges.

L Dans le contexte du train rapide, les recettes éventuelles de la coimplantation

seront limitées & cause du calendrier des travaux de construction et de la date de
disponibilité de la ligne (d’ici sept ans au moins), date a laquelle les besoins des
compagnies de services publics seront probablement satisfaits.



8 Un certain nombre de facteurs auront une incidence sur les recettes potentielies
de la coimplantation; ces facteurs s'ajoutent & la situation giohale du marchs dont
les plus importants sont : I'option de tracé choisie; la valeur des terres attenanies
& I'emprise; la proportion de zones urbaines et de zones rurales; la longueur de
'emprise existante achetée aux compagnies de chemin de fer; les droits de
perception des recettes de la coimplantation au moment de la cession et le
montant de ces recettes.

& Les recettes estimatives de la coimplantation, en dollars de 1993, pour chacune
des trois options de tracé de I'emprise du train rapide se présentent comme suit

Recettes totales = Recettes par Recettes annuelles
Option {sur 20 ans) km admissible par km admissible
1 57 500 000 $ BO 000 $ 4 000 3%
2 69 500000 % 78 000 $ 39003
3 69 500 000 % 57 0600 $ 29003
L L’option de tracé 1 est la plus rémunératrice selon les estimations parce qu’elle
prévoit une répartition plus avantageuse entre les zones rurales et les zones

urbaines.

Constat des conclusions du rapport

L'utilisation d’une partie de 'emprise des voies ferrées pour 'installation des différents
réseaux de services publics (lignes électriques, pipelines, fibres optiques) est assujettie,
d’une part, a des lignes directrices établies par I’ Association canadienne de normalisation
(CSA) et, d’autre part, & des normes détaillées utilisées par les compagnies ferroviaires
et les entreprises de services publics elles-mémes. Ce qui est le plus préoccupant dans
le cas d’une ligne de train rapide électrifiée, c’est le risque d'interférence entre le champ
électromagnétique du systdme de propulsion et les réseaux de services publics, en
particulier les réseaux de transmission par fibres optiques. Les résultats de I'étude
montrent qu’il n'y a pas lieu de s'inquiéter & ce sujet étant donné que les installations des
services publics doivent se conformer & des normes de tubage et d’isolation gui
empéchent ce phénomene de se produire.

La coimplantation peut se présenter sous deux formes : les croisements, lorsgue la ligne
de services publics traverse la voie ferrée en formant un angle; les installations paralléles
(appelées «longitudinales» aux Etats-Unis), lorsque la ligne de services publics court
parallélement & I'emprise du chemin de fer. Les croisements sont les plus fréquents, mais
aussi {es moins rémunérateurs.

En Europe, I"utilisation commune des emprises de train rapide est limitée, principalement
a cause des restrictions réglementaires. En France, par exemple, la SNCF est désignée
entreprise d’utilité publique et ne peut partager ses emprises avec d'autres services



publics. A noter toutefois qu’elle demande actuellement gue la législation soit modifiée
de facon & autoriser les initiatives de ce type.

En Amérique du Nord, toutes les grandes compagnies ferroviaires cherchent & exploiter
la coimplantation. Les plus importants déboucheés sont offerts par les réseaux de
transmission par fibres optiques des communications audio et video, lesquels permettent
aux compagnies ferroviaires non seulement d'accroitre leurs recettes, mais encore de
combiner leurs besoins en matigre de signalisation et de communication avec ceux des
entreprises de services publics. Par ailleurs, les entreprises de services publics ont intérét
a utiliser les emprises du chemin de fer, ces derniéres étant assujetties a des mesures qui
garantissent leur sécurité et en limitent {'acces.

Les accords passés avec les entreprises de services publics instituent des servitudes ou
des droits d’usage. Pour déterminer le prix de location, la compagnie ferroviaire tient
compte, d’une part, de la valeur du terrain compte tenu de celle des terres adjacentes et,
d’autre part, de I’évolution probable du marché, du champ de compétence gouvernemental
en cause et de la vulnérabiiité des terres qui confinent a 'emprise. Les droits imposés
varient selon le genre de coimplantation et le genre de services publics. Etant donné que
la participation des compagnies ferroviaires a ce marché est encore en voie de
développement, les prix de location ne sont pas cohérents et présentent d'importantes
fluctuations.

Les recettes globales que les compagnies actuelles retirent de la coimplantation sont
difficiles a chiffrer étant donné qu’elles ne sont pas cumulées et que toute information de
cette nature est strictement confidentielle.

Le marche potentiel

Ce sont les réseaux de transmission par fibres optiques qui représentent les débouchés
futurs sur le marché de la coimplantation. A noter cependant que la demande de
servitudes dans les emprises, de la part des compagnies de services publics qui utilisent
ces fibres, est sur le point de plafonner et que, d’ici la date d'ouverture de la ligne de train
rapide, elle sera probablement satisfaite, réduisant a zéro ou presque les perspectives de
croissance. Lessor futur du marché dépendra donc de la mesure dans laquelle ces
compagnies auront besoin de plus d’espace pour répondre & |'accroissement de la
demande de transmission par fibres optiques. Simultanément, I'utilisation de emprise du
train rapide pour répondre aux besoins des entreprises de fibres optiques ou d'autres
services publics dépendra de la compatibilité du trace ferroviaire avec le tracé du réseau
de distribution de la compagnie en cause,

Selon toute probabilité, tout tracé de ligne de train rapide présentera une combinaisan
d‘emprises nouvelles et d’emprises existantes achetées a des compagnies ferroviaires ou
partagées avec celles-ci. Pour maximiser les recettes potentielles, toute acquisition de
tracé appartenant & une compagnie ferroviaire devrait donner a l'exploitant du train rapide
le droit de participer aux contrats de coimplantation en vigueur et des recettes connexes.

En se basant, d'une part, sur les pratiques de coimplantation actuelles et les recettes
estimatives qu’elles produisent pour les compagnies ferroviaires et, d'autre part, sur un



certain nombre d’hypothéses, notammentune estimation des kilométres wadmissibles» en
tant que source de recettes, les colts des terrains adjacents, ie nombre des croisemeants
et la longueur des instaliations paralléles, les recettes totales sur vingt ans pourralent se
situer entre 57,5 et 69,5 millions de dollars, étant entendu que le maximum réalisable
dépendra du tracé choisi pour le train rapide. Des trois options envisageables sous ce
rapport, 'option 1 pourrait produire le plus de recettes par kilométre parce qu'elle présente
le ratio emprise urbaine/emprise rurale le plus élevé.



4 introduction
1.1 Corntexte

De tous les troncons de chemin de fer au Canada, le corridor Québec-Windsor est celui
ot [e trafic est le plus intense; aussi a-t-il 6té décidé d'étudier la possibilité d'y implanter
un systéme de train rapide {train rapide) pour répondre aux besecins du public gui voyage
entre les centres urbains qui 'y trouvent. La direction de cette étude a été confiée a un
gestionnaire de projet et son financement est partagé par le gouvernement fédéral et les
provinces.de I'Ontario et du Québec.

Le gestionnaire de projet a chargé Delcan Corporation d'entreprendre, en collaboration
avec SNC-Lavalin, une évaluation préliminaire de l'itinéraire qui serait utilisé par le train
rapide et une estimation des co(ts connexes. Cette étude porte sur les différentes
technologies de train rapide et, ce faisant, sur ies tracés possibles, leur faisabilité et les
colts de mise en place d'un service de train rapide pour chaque tracé.

| 'élaboration, la construction et la mise en service d'une ligne de train rapide constituent
un projet trés codteux dont la réalisation pourrait prendre jusqu’a sept ans & compter de
fa date d’approbation. Etant donné le co(it de ce projet, il importe d’examiner toutes les
méthodes susceptibles de faciliter son financement ou d’en réduire par la suite les colts
d’exploitation.

Les compagnies ferroviaires existantes se servent de leurs emprises pour tirer des recettes
qui s’ajoutent & leurs recettes d’exploitation traditionnelles. Parmi les stratégies qu’elles
adoptent a cette fin figure la «coimplantation», ¢’est-a-dire I'autorisation donnée a des
entreprises de services publics d’utiliser une partie de ces emprises. Etant donné que la
construction d’une ligne de train rapide peut donner lieu & la création de nouveaux
Corridors, donc de nouvelles emprises, il pourrait étre possible d'utiliser ces derniéres
comme source de recettes. Quel serait le montant estimatif de ces recettes? L'examen
des pratiques et des tendances des compagnies ferroviaires existantes permettrait de le
déterminer.

1.2  Objet de I'étude

La présente étude a pour objet de passer en revue les pratiques adoptées par les
principales compagnies ferroviaires au Canada et aux Etats-Unis en ce qui concerne
I"'utilisation de leurs emprises en tant que source de recettes, d’examiner les questions et
les contraintes techniques reliées 3 I'utilisation des emprises & des fins autres que le
transport ferroviaire, de définir le marché potentiel et de fournir une estimation des
recettes pouvant étre tirées des différentes emprises de la ligne de train rapide. ‘



Ceotte étude vise particuligrement &

&

cerner les contraintes technigues qui influent sur ['utilisation commune de Pemprise
& des fins autres que le transport ferroviaire, ¢’est-a-dire pour linstallation de
réseaux de communication, de pipelines ou d’autres services publics;

faire le point sur les pratiques d’autres pays dans ce domaine et déterminer ce qui
est applicable au Canada;

indiquer s’il y a un marché pour les «coimplantations» de ce type en Ontario €t au
Québec et dans quelles régions, compte tenu des réseaux routiers et ferroviaires
qui sont déja en service.

Cette étude renferme : une définition des questions et des contraintes techniques liges a
I'utilisation commune des emprises pour 'installation de réseaux de fibres optiques, de
cables, d’oléoducs, de gazoducs et autres; une analyse des recettes estimatives tirées de
chacune de ces installations par les compagnies ferroviaires; un processus d’établissement
des cofts pour la prévision des recettes potentielles de I'utilisation des emprises a des fins
autres que le transport ferroviaire.

1.3

Méthodologie

L.a méthodologie adoptée pour produire le présent rapport a comporté trois grands volets :

la cueillette et I'examen des renseignements obtenus des organismes de
réglementation, des compagnies ferroviaires et des entreprises de services publics,
ainsi que des bases de données pertinentes - SNIT, SRIT, etc. - et du TRB:

des entretiens téléphoniques approfondis avec les représentants des principales
compagnies ferroviaires et entreprises de services publics.

une analyse des différents tracés de train rapide correspondant aux options
technologiques, afin de déterminer la mesure dans laquelle ils pourraient produire
des recettes d’appoint, et une interprétation des formules d’estimation des recettes
qui sont utilisées actuellement par les compagnies ferroviaires.



2 Questions technigues

Dans la présente section du rapport, les aspects réglementaires et techniques de
I'instaliation des réseaux de services publics le long des Corridors ferroviaires, notamment
des réseaux de gazoducs, d’oléoducs, de cébles électriques aériens et souterrains et de
lignes de télécommunication (en particulier de fibres optiques) sont gxaminés. Aprés une
description succincte des processus et des réglements applicables & chacun de ces
réseaux de services publics, tes réglements concernant plus précisément la coimplantation
des services publics dans les emprises ferroviaires sont résumés. La section se termine
par un sommaire. Des extraits des différents réglements et normes sont présentés a
I’annexe.

2.1 Réseaux de services publics

Gazoducs

Pour savoir quels réglements régissent I'installation de gazoducs le long des Corridors
ferroviaires, un premier contact a été établi avec la Commission des services publics de
la ville de Kingston (Ontario). Selon cet organisme, I'installation des gazoducs est régie
par la norme Z184 de I’Association canadienne de normalisation {CSA). Ce document
traite principalement des gazoduecs qui croisent la voie ferrée, et non de ceux qui la
suivent parallélement. It porte essentiellement sur les sujets suivants : la profondeur du
gazoduc par rapport au terre-plein de la voie ferrée; I'obligation de placer les conduites en
polyéthyléne dans un tubage en acier et I'aménagement des puits d’acces aux soupapes
de contrdle ou aux répartiteurs de débit & une distance minimale précise du rail.

Oléoducs

Lors de I'examen des guestions concernant l'installation des oléoducs, c'est la Trans
Northern Pipeline qui a été contactée. Les conditions de construction d'une nouvelie
emprise de chemin de fer sur un terrain deja occupé par un oléoduc sont déterminées par
article 112 de la Loi sur I’Office national de I'énergie et le réglement de I’ONE sur les
croisements de pipelines {voir I'annexe C). Les conditions d’installation d’un oléoduc sur
un terrain déja occupé par une voie ferrée {le cas de toin le plus courant) sont du ressort
de I'Office national des transports en vertu de son ordonnance générale E-10.

L'une des principales compagnies de pipeline, interprovincial Pipe Line Inc., a indiqué
qu’elle applique aux projets de construction et de conception la norme CSA Z183-M90Q.
Les croisements avec son emprise sont admissibles & condition que des plans montrant
les dégagements, etc. soient présentés & ses ingénieurs. Ces derniers les examinent et,
s’il y a lieu, recommandent les changements a y apporter {voir 'annexe C).



Lignes hvdro-glecirioues

L’installation de lignes électriques le long d’un Corridor ferroviaire est régie par le Code
canadien de I'électricité et la norme CSA CAN3 C22.3 n® 1-M87, aussi bien au Québec
gu’en Ontario. Pour vérifier I'application de ces normes, Ontario Hydro, Hydro-Québec,
le Canadien National et la Commission des services publics de Kingston ont été contactes.
Dans chacune de ces juridictions, les plans sont tracés puis présentés & la compagnie
ferroviaire, laquelle décide soit de les approuver, soit de les renvoyer, pour révision, a son
ingénieur en chef.

Télécommunications

Le Service de consultation - industrie du batiment, de Bell Canada, a été contacté.
L’installation des lignes de communication est régie par le Code canadien de |'électricité.
Les réglements visent & maximiser la sécurité physigue et & réduire au minimum
Iinterférence électrique. En ce qui concerne les fibres optiques, la sécurité physique
constitue le principal sujet de préoccupation. Sil’on en juge par I"évaluation des besoins
et les pressions exercées par la concurrence, ['utilisation des fibres optiques dans le
corridor Québec-Windsor devra s'intensifier. Toutefois, la plupart des lignes de
transmission par fibres optiques courent le long de I'autoroute 401, Etant donné les
accords passés avec le ministére des Transports de |'Ontario et les municipalités et les
capitaux investis dans I'infrastructure actuelle, 'expansion des réseaux de fibres optiques
se fera en premier lieu le long de I’autoroute. En ce qui concerne les voies ferrées, il s'agit
surtout de croisements plutdt que d’installations paralléles. L’aménagement physique des
lignes de communication et la facturation des droits d'usage relévent de la compagnie

ferroviaire.

Conditions générales

Dans les cas ol les réseaux de services publics et de pipelines existent avant la
construction d’'une voie ferrée, situation qui pourrait se présenter avec le projet de train
rapide et qui, semble-t-il, est sans précédent, il faudrait supposer, d’aprés ce qui s'observe
dans d’autres juridictions, qu’un droit d’usage en faveur de la ligne ferroviaire devrait étre
négocié avec les propriétaires fonciers et les entreprises de services publics concernés.

Les réglements et les normes de construction et d’installation des réseaux de pipelines et
d’autres services publics sont les mémes en Ontario et au Québec, mais les accords
officiels varieraient d'une province a |’autre parce qu’ils seraient régis par le droit civil au
Québec et par la common /law en Ontario.



2.2  Les normes réglementaires

te tableaw 1 fait une récapitulation des renseignements disponibles qui touchent
particulidrement les réseaux de services publics installés dans les Corridors de chemin de
fer. D'autres normes sont présentées & l'annexe.



Tableau | Normes régissant Uutilisation des emprises ferrovisires
par las sntreprisas de services publies

Profondeur des

pipelines dans 75 cm
les emprises du '

chemin de fer

Profondeur des

pipelines dans un 200 cm sans tubage
gspace Situé & moins 120 cm avec tubage
de 7 m du centre de

fa voie ferrée

Epaisseur nominale Diameétre extérieur Epaisseur du conduit
minimsle de la parei
du tubage en acier, dans

les intersections avec 88,9 mm 3,2 mm
tubage, et du conduit 101,86 mm 3,2 mm
porteur dans les inter- 114,3 mm 3.2 mm
sections sans tubage 141,3 mm 4.0 mm
168,3 mm 4.8 mm
219,17 mm 4,8 mm
273,17 mm 4,8 mm
323,9 mm 4.8 mm



Epaisseur nominale Diamétre extérieur Epaissaur du conduit
minimale de la paroi
du tubage en acier, dans

les intersections avec 3565,6 mm 5.6 mm
tubage, et du conduit 406,4 mm 5,6 mm
porteur dans les intet- 487 mm 6,4 mm
sections sans tubage 508 mm 7,1 mm
b8 mm 7,9 mm
£10 mm 8,7 mm
660 mm 9,5 mm
711 mm 10,3 mm
762 mm 10,3 mm
213 mm 11,1 mm
864 mm 11,9 mm
914 mm 11,9 mm
865 mm 12,7 mm
1 016 mm 12,7 mm
1 067 mm 12,7 mm
1 118 mm 14,3 mm
1 168 mm 15,8 mm
1218 mm 15,9 mm
1270 mm 15,9 mm
1321 mm 19,1 mm
1372 mm 19,1 mm
1423 mm 19,1 mm
1 524 mm 20,6 mm
Dégagement vertical Nature du céble Dégagement
des cables électriques
aeriens par rapport Haubans, cibles porteurs, 73m
i la face supérieure cédbles de communication,
du rail, au point cébles d'éclairage
d'intersection avec
ia voie ferrée - Courant Cahles conducteurs 6.7m
alternatif
Cables conducteurs nus
0-750 V 7.3m
0,76-22 KV 7.6 m
22-50 KV 81m
60-90 KV 84m
80-120 KV B7m
120-150 KV : Im
150-250 KV 9 m + 0,01 m pour chague kilovolt au-dela de 150
250-300 KV 10 m + 0,01 m pour chaque kilovolt au-dela de
250
plus de 300 KV 10,5 m + 0,01 m pour chague kilovolt au-defd de
300



Dégagemant vertical
des cébles électrigues
aériens par rapport 8

ia face supérieure du
rail, au point d'inter-
section avee la voie
ferrée - Courant continu

Nature du cible

{ébles conducteurs nus
8,76-100 KV
100-150 KV
150-200 KV
200-250 KV
250-300 KV
300-350 KV
350-400 KV
400-450 KV

{énagement

88 m
91 m
89,3 m
95 m
88 m
W0m
10,2 m
104 m

Dégagement harizontal
des cables électrigues

Nature du céble

Dégagement du céble le
plus proche du rail

aétiens par rappert & la Voie Voie
face supérieure du rail, principale d'évitement
au point d'intersection Haubans, cables porteurs, 25m 19m
avec la voie ferrée - cables de communicatian,
Courant alternatif cables d'dclairage
Cables conducteurs nus
g-750 V 25m 1.9 m
0,75.22 KV 2,7 m 21m
22.60 KV 32m 28 m
50-80 KV 35m 2,9m
80-120 KV 38m 32m
120-150 KV 41 m 365m
150 + KV 41+ 00tm 35m+001m
pour chague pour chaque
kilovelt au- kilovolt au-
dela de 150 deia de 150
Dégagement horizontal Nature du cable Dégagement
des cables électrigues
aériens par rapport a Cables conducteurs nus Voie Voie
ta face supérieure du principale d'évitement
rail au peint d'inter- 0,75-100 KV 28m 2,2 m
section avec la voig 100-150 KV Im 25 m
ferrée - Courant continu 150-200 KV 33 m 27 m
200-250 KV 35m 29 m
250-300 KV 37m 31m
300-350 XV 4m 34m
350-400 XV 42 m 36m
400-450 KV 44 m 38m




(ables électriques sériens

[istance horizontale entre Yuie Voie
les structures de suppart principate d'évitement
gt leg rails 25 m L9m

Cables électrigues souterrains

Profondeur par rapport a la t1m

hase du rail

Conduit installé sous la Structure Conduit placé dans un coffrage de béton de 756 mm
voie ferrée ) d'épaisseur qui s'étend jusqu’a une distance d'au moins

2 m du rail le plus proche ou de préférence sur toute ia
largeur de I'emprise

Profondeur La paroi supérieure du conduit doit se trouver a une
profondeur de 450 mm par rapport & la surface de
I'emprise ou au fond de la rigole latérale

Dégagement Les puits d'accés doivent se situer & une distance d'au
horizontal moins 2,5 m des voies principales et 1,9 m des voies
d'évitement

2.3 Constat

Dans cette section du rapport, les normes et réglements et les questions techniques qui
déterminent I'installation des réseaux de services publics le long des Corridors ferroviaires,
notamment les gazoducs, les oléoducs, les cables électriques aériens et souterrains et les
lignes de télécommunications, en particulier les fibres optiques, ont été examinés. Beaucoup
des questions traitées dans cette section sont assujetties & des normes établies par
I’ Association canadienne de normalisation {CSA}, 178, boul. Rexdale, Rexdale {Ontario) MOW
1R3, n° de téléphone (416} 747-4000.



32 Pratigues actuelles
3.1 A I'étranger

Dans le cadre de cette étude, des contacts ont été établis avec les administrations du
transport ferroviaire en Allemagne et en France, afin de connaitre leurs pratiques et leur
expérience en ce qui concerne I'utilisation de 'emprise de la voie ferrée du train rapide comme
source de recettes d’appoint. 1l a été jugé utile de communiquer avec les sociétés de chemin
de fer européennes parce gu’elles exploitent un vaste réseau de trains rapides et que, grice
al’expérience qu'elles ont acquise dans ce domaine, elles pourraient préciser, les contraintes
ou les problémes dont il faut tenir compte dans |’exploitation des emprises ferroviaires au
Canada et, d‘autre part, les sources de recettes attribuables a cette exploitation. Des
renseignements ont été fournis par I’administration ferroviaire francaise {Société naticnale des
chemins de fer), qui exploite un vaste réseau de trains rapides (train a grande vitesse ou TGV)
qui ne cesse de s’accroftre. Les demandes adressées a la société de chemin de fer de I'Etat

allemand sont restées sans réponse.

D'aprés les renseignements fournis par la SNCF et les connaissances générales au sujet des
réseaux de train rapide européens, il appert que I'utilisation des tracés de ces réseaux aux fins
de la coimplantation est limitée, surtout en ce qui concerne les systémes de communication
par fibres optiques. Les questions techniques semblent &tre analogues & celles qui se posent
en Amérique du Nord, & savoir qu’il faut disposer d’un systéme de tubage et d'isolation qui
permette de réduire au minimum Vinterférence avec le champ électromagnétique généré par
les lignes de propulsion du train rapide et avec ses systémes de communication. A souligner
toutefois qu'il n‘a pas été possible d’obtenir de données précises a ce sujet.

Dans ses commentaires, la SNCF estime gu'il est «impensable» qu’un tiers puisse avoir acces,
aux fins de I'entretien, 4 la ligne de TGV et ajoute qu’en tout état de cause, la «Déclaration
d’utilité publique (DUP)» ne prévoit pas la coimplantation d’autres installations dans "'emprise.
Toutefois, des recommandations ont été faites récemment afin d’avoir une DUP conjointe
pour une nouvelle vaie ferrée et une nouvelle autoroute suivant le méme tracé. Un cable de
télécommunications a été installé entre les deux mais en dehors de I'emprise du TGV, ce qui
fait que la SNCF n’en assume pas la responsabilité.

La SNCF loue la capacité excédentaire de ses lignes de signalisation ou de télécommunication
par fibres optiques & des usagers tels que Postes et télécommunications, fa police et les
services douaniers (dans les zones frontaliéres). Elle envisage également d'installer dans ses
emprises et de vendre des services de c&blodistribution. La vente de ces services fait partie
du mandat de son département de télécommunications qui est devenu, & compter du
1* janvier 1993, une agence de téiécommunications. Le cadre contractuel applicable & ce
service n'a pas encore été clairement défini, pas plus que la tarification n'a été fixée.

Il n’est pas possible de faire une estimation des recettes tirées de la coimplantation en Europe,
parce que les renseignements obtenus sous ce rapport sont limites. De toute facon, ces
renseignements ne seraient pas applicables au contexte canadien étant donné, d'une part, la
densité de population qui est beauccup plus forte en Europe et, d’autre part, les divergences
de valeurs, qu'il s’agisse des colts élevés, de propriété ou d’acquisition.
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3.2 Au Cané&a

Dans le cadre de Vétude consacrée a 'expérience acquise au Canada, les deux principales
compagnies ferroviaires, le Canadien National et le Canadien Pacifigue - VIA Rail Canada, ont
été contactées, et I'on s’est renseigné sur les opérations de Ontario Northiand. Les
principales compagnies de services publics qui occupent des emprises de chemin de fer ont
également été contactees.

Pratinue actuelle

D’une manigére générale, c’est seulement au cours des dix dernieres années que les
compagnies ferroviaires canadiennes ont pris réellementintérét & I'utilisation de leurs emprises
comme source de recettes d’appoint. Etant donné que c’est un marché qu’elles continuent
a développer, les prix de location ne sont pas établis d’une maniére cohérente ou selon des
formules précises, varient selon les circonstances, sont I'objet de négociations et sont fixés
en partie en fonction du marché local.

Les contraintes financiéres croissantes dont les compagnies ferroviaires doivent
s’accommoder ont intensifié, au cours des quelques derniéres années, leur intérét pour
I'utilisation des emprises en tant que source de recettes d’appoint. La déréglementation de
Iindustrie des télécommunications et le développement des systémes de transmission par
fibres optiques ont ouvert de nouvelles perspectives de débouchés et de recettes.

Indépendamment des services de transport ferroviaire, les emprises peuvent servir aux
installations suivantes :

gazoducs

oléoducs

lignes électrigques

cables téléphoniques, y compris les fibres optiques
cablodistribution

concessions routiéres

panneaux publicitaires ou de signalisation.

L'utilisation des emprises par les compagnies de services publics peut prendre deux formes :
les croisements, lorsque des pipelines ou des lignes hydro-électriques, par exemple, traversent
I'emprise et les instailations parallgles (appelées «longitudinales» aux Etats-Unis), lorsque le
réseau de services publics court parallélement & I'emprise. Jusqu'a présent, les croisements
ont constitué la forme la plus fréquente.

A 'heure actuelle, les réseaux de transmission par fibres optiques représentent pour les
compagnies ferroviaires d’'importants nouveaux débouchés ainsi que d'importantes nouvelles
sources de recettes. Dans bien des cas, les réseaux de fibres optiques installés le long de
IY'emprise des voies ferrées peuvent &tre, aux termes des ententes conclues, utilisés en partie
par la compagnie ferroviaire pour sa signalisation et ses communications. Les ententes de
ce type profitent & la compagnie ferroviaire en lui permettant d'utiliser les technigues de
télécommunication modernes dont elle a besoin sans avoir a les déveiopper elle-méme.
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iInversemnent, si la compagnie ferroviaire adopte, de sa propre initiative, la technologie des
fibres optiques pour répondre & ses besoins en matiére de signalisation et de communication,
la capacité excédentaire peut &tre louée a des entreprises de communication privées, ce qui
représente un moyen d'amertir les co(ts de mise a niveau du systéme et de tirer des recettes
supplémentaires. Dans un rapport de mai 1891, MM. G.7. Fisher et J.G. Johnson de CPCS
Ltd. 3 Montréal examinent les avantages que les compagnies ferroviaires peuvent tirer des
systdmes de transmission par fibres optiques. Selon ces auteurs, les céables de fibres
optiques installés dans les emprises du chemin de fer au Canada s'étendent sur une distance
globale de plus de 3 000 kilométres, dont 2 000 en Ontario et au Québec. Le CN installe,
exploite et entretient des réseaux de cébles de fibres optiques pour ses propres besoins et
ceux des compagnies de télécommunication. La compagnie CP Rail autorise les entreprises
de services publics a utiliser son emprise et leur laisse le soin d'installer et d’entretenir leur
systéme.

Ces opérations se traduisent habituellement par des permis d"occupation ou par ce que 'on
appelle communément des servitudes et s’accompagnent soit de frais fixes, dans le cas de
croisements, soit d'un contrat, dans le cas d'installations paralléles, fondés sur une
combinaison de facteurs tels que :

la valeur du terrain déterminée en fonction de la valeur des terrains adjacents
la négociation avec le client

la longueur et le type de l'installation

la concurrence.

La concurrence comprend non seulement les emprises d’autres compagnies ferroviaires, mais
encore et surtout les emprises des autoroutes et des réseaux hydro-électriques. il convient
de noter en effet que la législation qui régit les servitudes des autoroutes ou des routes est
plus favorable que les dispositions prévues par les lois sur les chemins de fer. En outre, les
emprises des autoroutes sont plus larges et, par conséquent, offrent une plus grande marge
de manoeuvre pour la coimplantation en matiére d’installation et d’entretien, Cependant, les
emprises des voies ferrées sont mieux protégées et controlées que les emprises routiéres, ce
qui fait que les entreprises de services publics leur donnent la préférence.

Chaque entreprise de services publics ou client gui envisage d'utiliser une emprise a ses
propres paramétres de conception et d’installation et ses propres normes d'accés, de
construction et de retrait (voir le rapport sur la tdche 1). De méme, les compagnies
ferroviaires ont leurs propres conditions en ce qui concerne la nature de 'installation, les
normes de construction, les procédures & suivre sur le plan du service ou de 'entretien
courant et les contraintes imposées en matiére d’accessibilité. Ces conditions sont établies
dans le cadre des opérations ferroviaires. Elles stipulent par exemple que, sauf en cas
d’urgence -- et les ententes précisent ce gu’est un cas d’urgence - Faccés a 'emprise aux
fins de I'entretien doit &tre préalablement autorisé par la compagnie de chemin de fer. La
figure 1 de la table des matiéres, donne un exemple des sujets traités dans une entente type.

Du point de vue de la sécurité et de la maintenance, les réseaux de fibres optiques répondent
mieux que les pipelines ou les lignes électriques aux conditions d’utilisation d’une emprise
ferroviaire parce quils nécessitent généralement moins d'entretien et qu'en cas de
fonctionnement défectueux, I'intervention requise ne risque pas de perturber les opérations
ferroviaires ou d’endommager 'emprise. Du point de vue de |'entretien, la réparation d’'une
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instaliation de services publics pourrait nécessiter l'utilisation de véhicules d'entretien, Ia
réduction de la vitesse des fraing, le recours 3 un signeleur, eic., selon la tallle et la
complexité de {'installation. Dans le cas des fibres optigues, ces inconvénients sont réduits
au mirkdmum. :

L'établissemnent d’un tarif pour les installations paralleles & Vemprise est un processus
complexe et pourtant imprécis, qui fait intervenir, comme [l a déja été indiqué, des
considérations tenant au marché local, la valeur des terres adjacentes, le nombre de
juridictions concernées, I'importance stratégique de la disponibilité ou de |'autorisation de
Iinstallation, de méme que les obligations sociales qui s'imposent le long des différents
trongons de l'itinéraire.

L'utilisation commune d’une emprise devrait donc, dans l'idéal, avoir une incidence minime
sur les opérations ferroviaires, sur |'utilisation des terres adjacentes et sur les résidents
locaux, d’ou la préférence qui est donnée auxinstaliations souterraines nécessitant un espace
limité et s’accompagnant de mesures atténuantes. Pour ces raisons, les réseaux de
transmission par fibres optiques constituent une cible privilégiée pour les projets de
coimplantation et cadrent, d'une part, avec le désir des compagnies ferroviaires d’accroitre
leurs recettes et, d’autre part, avec la déréglementation de 'industrie des communications
{services téléphoniques interurbains).
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Recettes

Les droits imposés par les compagnies ferroviaires canadiennes varient non seulement en
fonction du type de demande (croisements ou installations paraliéles, type de services publics,
gtc.), mais encore d'une compagnie a |'autre. Etant donné l'intérét accru gue suscite
I"utilisation des emprises comme source de recettes d'appoint, les droits sont en cours de
révision et, selon toute probabilité, augmenteront substantiellement.

La figure 2 donne un sommaire des droits imposés actuellement par trois compagnies
ferroviaires au Canada et par quatre compagnies ferroviaires aux Etats-Unis. La compagnie
ferroviaire n® 7 exploite le Corridor trés peuplé Boston-Washington, d’ou le niveau élevé des
droits de coimplantation qu’elle impose. Ces droits ne s’appliquent donc pas au contexte
canadien. Néanmoins, en comparant les droits imposés respectivement par les trois
compagnies canadiennes et les trois autres compagnies des Etats-Unis, il semble possible de
maijorer les droits moyens applicables au Canada. La valeur définitive de ces droits dépendra
évidemment, comme il a déja été indiqué, des conditions du marché, de la concurrence et de
la valeur des terres adjacentes.

il a été difficile de déterminer le montant total des recettes attribuables & "utilisation des
emprises ferroviaires comme source de recettes d’appoint, étant donng, d'une part, 1a nature
confidentielle et concurrentielle de ces renseignements et, d’autre part, les méthodes
comptables utilisées par les compagnies ferroviaires. En effet, celles-ci ne totalisent pas ces
recettes séparément. Elles les répartissent plutdt par type de services publics et par région.

A noter cependant que les recettes ne peuvent étre obtenues par la compagnie ferroviaire que
dans les cas ou elle est propriétaire de "'emprise et ol celle-ci, s'il s’agit d'un croisement,
existe avant le réseau de services publics. Sile réseau de services publics est déja en placse,
ce qui serait le cas au moment de ["'aménagement d’une nouveile emprise pour une ligne de
train rapide, la compagnie ferroviaire ne pourrait pas s’attendre & tirer des recettes du
croisement de saligne avec le réseau de services publics. Elle devrait piutét passer un accord
avec I'entreprise de services publics concernée ou obtenir & cette fin un droit d’usage.

Constat

Les compagnies ferroviaires canadiennes continuent de chercher des débouchés pour
I'utilisation de feurs emprises. Leurs besoins de recettes supplémentaires et ies perspectives
ouvertes par la déréglementation de I'industrie des communications les incitent & exploiter ce
marché.

Les principaux utilisateurs visés sont les entreprises de services publics : gazoducs, oléocducs,
réseaux de transmission par fibres optigues, etc.

La coimplantation prend la forme de croisements-ou d’installations paraliéles, les croisements
étant les plus fréquents.

Les droits d’occupation, imposés actuellement sous forme de droits de servitude, varient

selonle type d’installation et de services publics. lIs fluctuent considérablement et dépendent
largement de la valeur des terres adjacentes. Ce marché étant en cours de développement,
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les droits nie sont pas établis de maniére cohérente et présentent d'importantes fluctuations.
H est toutefois probable qu’ils seront majorés de facon & correspondre en moyenne aux droity
imposés par certaines compagnies ferroviaires du Canada et des Etats-Unis.
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FIGURE 2
SOMMAIRE DES DROITS iIMPOSES DANS LE CADRE DE L'UTILISATION DES EMPRISES FERROVIAIRES
EN TANT QUE SOURCE DE RECETTES SUPPLEMENTAIRES

CROJSEMENTS'

INSTALLATION SOUTERRAINE INSTALLATION INSTALLATION PARALLELE®
AERIENNE
Voie ferrée
Cable Cable électrique Céibie portaur Conduit Cable Cable électriquea Cable
téléphoanique sérien” soutarrain
1. {Canadienne} 450 $ 450 § 450 § 450§ 480 § 42 150 % 6 000§
2. {Canadisnna) 280 280 280 200 465 4 800 2 608
3. (Canadienne) 15675 15675 1675 1575 1 680 15 975 g 0%
4_ {Américains) 1100 1 600 1 600 1 800 1100 60 100G 5 100
5, (Américaina} 2 300 2 300 2 300 2 300 2 300 2 300 2 300
8. {(Américaine} 1375 4 300 4 300 2 900 - 4 300 3876 22 400 22 400
7. {Américaine) 11 200 12 800 14 600 12 900- 16 200 15 400 37 000 4 BOO

3 Valeur du terrain - 30 000 $

N Valeur du terrain - 3 000 $

Par croisement et pour un terme de 20 ans

Coft par mille et pour un terme de 20 ans
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4 Evaluation du marché

Pour évaluer les recettes susceptibies d’étre tirdes de l'utilisation commune de 'emprise du
train rapide, certaines compagnies ferroviaires du Canada et des Etats-Unis, de méme que les
principales entreprises de services publics qui occupent déja des emprises de chemin de fer
ont été contactées, etles trois principales options technologie-emprise examinées relativement
3 la ligne de train rapide ont servi de prémisse.

Etant donné la multiplicité des variables et facteurs qui peuvent influer sur les prévisions,
I'évaluation des recettes potentielles part d’une série d’hypothéses touchant notamment le
cot des terrains, le nombre d’entreprises de services publics et les chances que ces
entreprises utilisent I'emprise du train rapide. A ce sujet, la présente section fournit plus de
détails. Tout changement dans ces hypothéses se répercutera sur les prévisions de recettes.

Pratique actuelle

Comme il est indiqué dans la section 3, les principales compagnies ferroviaires du Canada et
des Etats-Unis louent une partie de leur emprise afin d’accroitre leurs recettes. Les principaux
locataires sont les entreprises de services publics (électricité, communications, pipelines, etc.)
et 'espace dont ils acquigrent le droit d’usage sert & des installations qui traversent I'emprise
{croisements) ou courent parallélement a la voie ferrée. Dans le cas d’un croisement, le prix
de location se compose d'un droit annuel auquel s’ajoutent des frais d’administration. |l fait
I"'objet d’un accord pluriannuel, habituellement sur une périocde de vingt ans, et varie selon le
nombre de croisements ou d'empiétements.

~ En ce qui concerne les installations paralléles, le prix de location est fondé€ sur la longueur et

la valeur fonciére de emprise occupée. Cette valeur correspond & la valeur estimative des
terres adjacentes, majorée de frais d’administration cu autres. Ce processus influe, dans une
grande mesure, sur le marché local, c’est-a-dire, d’une part, la valeur fonciére proprement dite
et, d"autre part, la nature de I’espace loué ainsi que les fins pour lesquelies Hl est loué. Par
exemple, dans une région rurale éloignée, le nombre de résidents, d'entreprises ou
d’administrations locales avec lesquels i faudrait composer, si ["'emprise devait &tre louée pour
I‘installation d’un gazoduc ou d’un oléoduc, serait trés limité. Par contre, si la voie ferrée se
trouve & proximité d'un écosystéme fragile - marécages, refuge d’oiseaux, etc. -, la location
éventuelle de 'emprise pourrait provaquer de vives réactions, voire des objections, ce qui
aurait probablement une incidence négative sur le prix de location.

Il n'a pas été possible de quantifier les recettes que les compagnies ferroviaires tirent de la
location des emprises, principalement parce qu'il s’agit de renseignements de nature
confidentielle et concurrentielle, et aussi parce que, pour les compagnies ferroviaires, ce
domaine d’activité est relativement nouveau et semble n'avoir pris de I'importance, du point
de vue organisationnel, que trés récemment. Cela étant, les compagnies ferroviaires ont de
la difficulté a estimer les recettes totales provenant de la location des emprises parce qu'elles
ne cumulent pas séparément dans leur systéme comptable les recettes pergues a ce titre.

Ainsi, pour les besoins de la présente étude, les sources de recettes et les méthodes

d‘établissernent des dreits et des tarifs, lesquelles ont servi de base & cette évaiuation du
marché et des recettes, ont été examinées en fonction d’un certain nombre d’'hypothéses.
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Hypotheses

Pour 'analyse et Festimation des recettes potentielles de I'utilisation de 'emprise du train
rapide, les hypothéses suivantes ont été examinées :

@ les nouveaux débouchés susceptibles de se présenter sur le marché de la
coimplantation sont attribués aux réseaux de transmission par fibres optiques ou de
communication;

® I'installation de cables électriques aériens serait autorisée le long de 'emprise du train
rapide (installation paralléie};

. le calcul des recettes est fondé sur |'utilisation intégrale des kilométres d’emprise
«admissibles»;

.. les kilométres d’emprise admissibles sont soit nouveaux, soit existants et acquis;

L les croisements se présentent a raison d'un croisement par dix kilométres et servent
soit aux pipelines, soit aux cébles électrigues;

® les cofits des terrains sont fondés sur les valeurs moyennes résuitant de |"analyse
effectude par Delcan et contenus dans le rapport provisoire n° 3 - Estimation des codts,
soit 500 GO0 § 'hectare dans les zones urbaines et 5 000 $ I'hectare dans les zones
rurales. Le kilométrage dans les zones urbaines a été évalué a partir du sommaire des
distances kilométriques qui figure dans le rapport provisoire n° 2 - Analyse détailiée du
tracé;

L aucune recette n'est tirée d’une nouvelle emprise ferroviaire qui croise une emprise de
services publics existante;

. toutes les recettes sont estimatives et constituent des chiffres NETS, étant donné que
les codts d’entratien seraient supportés par 'entreprise de services publics;

L les recettes estimatives et les droits sont exprimés en dollars de 1883.

Marché potentiel

Comme il est indiqué a la section 3, les principaux débouchés pour la location des emprises
sont attribués aux réseaux de transmission par fibres optiques ou de communication. H se
pourrait qu’une certaine demande ayant trait aux réseaux de pipelines (oléoducs ou gazoducs)
se manifeste, mais ce débouché dépend fortement des besocins futurs de cette industrie,
lesquels sont actuellement incertains. En effet, il semble que le réseau de base de pipelines
est maintenant complet et peut répondre aux besoins futurs de ce marché. Indépendamment
de ce facteur, I'intérdt porté & n'importe guelle emprise de train rapide sera subordonné dans
une large mesure au tracé final et a la constitution {propriété continue ou non} de la ligne de
train rapide.
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tes panneaux publicitaires constituent une autre source de receftes, & condition d'etre
parfaiternent visibles & partir de réseaux routiers paralléles ou de zones (telles les zones
urbaines) trés peuplées. Etant donné qu'actuellement, il y en a relativement peu d'exemples,
cette source de recattes a été négligée dans le cadre de la présente étude.

Dans I'examen du marché potentiel de la coimplantation, deux facteurs sont essentiels. Le
premier est la date d’achévement et de mise en service de la ligne de train rapide.
L’hypothése selon laguelle 1a ligne ne serait opérationnelle que vers la fin du siécle ou dans
environ sept ans & compter de |a date du présent rapport a été émise.

Le deuxiéme facteur est le tracé choisi ou la technologie adoptée. Dans ce contexte, le tracé
et la technologie sont interdépendants, en ce sens que la technologie adoptée détermine le
choix du tracé.

En ce qui concerne la date d’achévement de la ligne de train rapide, la période de sept ans,
qui est relativernent longue, pourrait constituer un obstacle étant donné que les possibilités
dintéresser les entreprises de services publics, et plus particulierement celles qui utilisent les
fibres optiques, a une nouvelle emprise de chemin de fer sont limitées. Selon toute probabilité,
les emprises existantes, ferroviaires et autres, répondent aux besoins de ces entreprises en
leur offrant des liaisons optimales entre les principales zones urbaines. Untracé de trainrapide
généralement paralléle aux emprises de chemin de fer existantes risquerait de ne pas intéresser
ces entreprises parce qu’il ne constituerait pas un nouvel itinéraire. Le seul moyen d’attirer
ces entreprises serait de mettre & leur disposition, par exemple, un tracé plus direct et plus
court entre Ottawa et Toronto, de facon & leur permettre de réaliser des économies.
Toutefois, dans ces situations, le codt de réinstallation devrait 8tre compensé soit par un prix
de location plus bas, soit par d’autres moyens. Par conséquent, il se peut qu’ad compter du
moment ol la ligne de train rapide sera opérationnelle ou du moins, lorsque la compagnie
d’exploitation de cette ligne sera propriétaire de son emprise et pourra la donner en iocation,
les possibilités d'en tirer des recettes d’appoint soient minimes.

Le tracé final de la ligne de train rapide est une question connexe aussi importante que la
question des receftes potentielles.

Les trois principaux tracés examings représentent une combinaison d’emprises nouvelles,
d‘emprises existantes achetées et d’emprises existantes partagées avec d’autres compagnies.
Le tableau 3 montre la répartiticn de ces composantes. L’option technologie-trace 3 {300
km/h sur nouvelle emprise} comporte la plus grande longueur d’emprise nouvelle. L'cption 1
{200 a 250 km/h sur emprise existante) comporte la plus courte emprise nouvelle mais la plus
longue emprise acquise.

Du point de vue des recettes, et en tenant compte de "hypothése selon laquelle les
compagnies ferroviaires actuelies auront satisfait, d’ici la fin du siécle, les bescins des
entreprises de services publics et des propriétaires de réseaux de fibres optiques sur le plan
de I'utilisation des emprises ferroviaires, }’acquisition d’emprises existantes pour le train rapide
pourrait générer des recettes immédiates & condition qu’elle s’accompagne de droits de
jouissance sur les recettes existantes.

Comme il a déja été indiqué, les recettes générées par un nouveau tracé pourraient étre
limitées parce que ce dernier serait en grande partie paralléle aux emprises existantes. En
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autre, tout nouveau tracé déterminé par la technologie ferroviaire choisie traversera des zones
rurales ou, en mettant les choses au mieux, la périphérie des zones urbaines. Etant donné que
les codts d'utilisation de Femprise pour des installations paralléles sont basés sur les colts des
terrains et plus particulidrement des terrains adjacents, [es terrains ruraux et les terrains situés
a la périphérie des zones urbaines ont génératement une valeur relativement pius basse, ce gui
se traduit par des prix de location inférieurs.

La figure 4 montre les colits représentatifs par hectare de terrain dans les zones urbaines
traversées par chacune des options de tracé, avec une estimation du codt moyen par hectare
de terrain dans les zones rurales (un hectare équivaut approximativement & 2,5 acres). Ces
valeurs sont tirées de |'analyse des co(ts des terrains effectuée dans le cadre de I"étude du
tracé du train rapide. Le codt moyen de I'hectare est estimé & 400 000 $ (dollars de 1293)
dans les villes de taille moyenne (Windsor, London, etc.) et & 600 000 $ & Toronto et a
Montréal. Le co(t moven de I'hectare dans les zones rurales est de 5 000 $. ll s’ensuit que
la proportion des terres rurales par rapport aux terres urbaines dans |'option technologie-tracé
choisie a une forte incidence sur les recettes potentielles.

La figure 5 montre la répartition des terrains urbains et ruraux pour les différentes options de
tracé et selon que I'emprise est nouvelle, nouvelle intégrée a une emprise existante, partagée
ou existante et acquise.

Pour I'estimation des recettes, comme il a ét& indiqué plus haut, seules les emprises nouvelles
et les emprises existantes acquises peuvent produire des recettes, étant donné qu’elles
seraient les seules assujetties au contrdle de I'exploitant du train rapide. Ainsi, les kilométres
qui appartiennent & ces catégories peuvent &tre considérés comme «admissibles aux fins de
ia coimplantation». lis sont indiqués a la figure 5 pour les zones rurales et les zones urbaines.
L’option de tracé 1 comporte la plus longue emprise urbaine (324 km). L'option 3 comporte
la plus courte emprise urbaine mais la plus longue emprise rurale, caractéristique qui cadre
avec la technologie applicable.
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FIGURE 3
CARACTERISTIQUES DE L'"EMPRISE DE LA LIGNE
DE TRAIN RAPIDE

Option de tracé de train rapide
1 2 3

Nouvelle EMPRISE 268 km 556 km 1 049 km
Emprise nouvelle intégrée & une 254 110 . 15
EMPRISE existante

EMPRISE existante partagée 281 223 135
EMPRISE existante acquise 446 332 57
LONGUEUR TOTALE DE 1 249 km 12271 km 1 256 km
L'EMPRISE

Zones urbaines : 324 km 287 km 182 km
Zones rurales 925 km 954 km 1074 km

Source : Ebauche de rapport final - Evaluation préliminaire du tracé et étude des codts, juin
1993
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FIGURE 4

TRAIN RAPIDE )
VALEUR DES TERRAINS SELON LE TRACE

Zone Option Valeur
estimative
des terrains

$/hectare

Zone urbaine : 1 2 3
Windsor 14 km 14 km 0 km 400 000 %
London 48 48 0 400 000
Hamilton-Oshawa 145 126 93 600 000
Belleville 10 0 0 250 000
Kingston 10 0 0 250 000
Ottawa 31 31 3N 500 000
Montréal 58 40 40 800 000
Québec 8 B 8 400 000 |
LONGUEUR DE 324 km 267 km 172 km 500 000*
L'EMPRISE URBAINE
LONGUEUR DE 925 km 954 km 1074 km 500 000*
L'EMPRISE RURALE
LONGUEUR TOTALE DE 1 249 km 1221 km 1 246 km
L'EMPRISE

* Valeur moyenne

Source : Rapport provisoire n° 2, Analyse détaillée du tracé, mai 1893.

23




Estimation des recettes de coimplantation

La figure 6 montre une estimation des recettes pour chaqus option technologie-tracé du train
rapide, et ce, pour les zones rurales et urbaines et pour chaque type de coimplantation
{croisement ou installation paraliéle).

Les recettes potentielies globales sur une période de vingt ans, compte tenu des hypothéses
qui ont servi & I'élaboration des estimations, sont de 57,5 millions de dollars pour F'option 1
et de 69,5 millions de dollars pour les options 2 et 3, ce qui représente des recettes annuelles
d’environ 2,9 millions de dollars et de 3,5 millions de dollars respectivement.

Comme il est indiqué dans le cadre de 'examen des possibilités de coimplantation, 'un des
principaux déterminants est la compatibilité du tracé du train rapide avec les besoins de
I'utilisateur en puissance. A moins que le tracé ne crée une liaison qui n'est pas déja offerte
par une emprise concurrente ou qu’il ne procure des avantages tels qu’une réduction de la
distance, les recettes susceptibles d’'étre générées par la location de I'emprise seront limitées.
Examinée sous cette perspective, I'option 3, qui comporte la plus longue emprise rurale mais
qui reproduit dans une farge mesure le tracé d’emprises existantes, semble offrir le moins de
débouchés.

En ce qui concerne les recettes par kilometre, I'option de tracé 1 offre le meilleur rendement,
soit 80 000 $ sur une période de vingt ans, parce qu’elie comporte la combinaison emprise
rurale/emprise urbaine la plus favorable. De ce point de vue, c’est |'option 3 qui offre le
rendement le plus faible, soit 57 000 $.

En faisant une estimation des recettes futures & court, moyen et long termes, compte tenu des
renseignements disponibles jusqu’a ce jour et de la tendance du marcheg, il est permis
d’'affirmer que les recettes potentielles atteindront probablement leur niveau maximum au
cours d'une péricde de deux & trois ans aprés "inauguration du service de train rapide et la
prise de possession de 'emprise. Tout accroissement uitérieur des recettes dépendra dans
une large mesure soit du développement de technologies nouvelies nécessitant ["'usage d’une
emprise spécialisée, soit de l'obligation des entreprises de services publics d'étendre leurs
installations pour répondre & une demande croissante. Ces conditions sont imprévisibles dans
Fimmédiat.
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FIGURE b

CARACTERISTIQUES DES EMPRISES ET

VALEUR DES TERRAINS

Option de tracé du train rapide

1 2
Zone Zone Zone Zone Zane Zone

urbaine rurale urbaine rurale urbaine rurale
Nouveile EMPRISE 19 km 249 km 75 km 481 km 77 km a72 km
Nouvelle EMPRISE 34 220 0 110 0 15
intégrée a une emprise
existante
EMPRISE existante 208 75 166 57 101 34
partagée
EMPRISE existante 65 381 26 306 17 40
acquise
TOTAL 324 km 825 km 267 km 954 km 1895 km 1 061 km
Nombre total de 84 km 830 km 101 km 787 km 94 km 1112 km
kilométres admissibles
aux fins de la
coimplantation
Valeurs moyennes des 500 000 $ 5000 $ 500 000 $ 5000 $ 500 €00 $ 5000 3
terrains {par hectare)}

Source : Rapport provisaire n° 3 - Estimation des co{ts
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DANS L'EMPRISE DU TRAIN RAPIDE SELON LES OPTIONS DE TRACE

FIGURE 6

RECETTES ESTIMATIVES DE LA COIMPLANTATION

Options de tracé du train rapide

POSTES
1 2 3
Zone rurale | Zone urbaine Zone rurale Zone urbaine Zone rurale | Zone urbeine
EMPRISE admissible {km) 630 84 787 M 1112 94
Installation parall&le :
Cable électrique (aérien} Recettes/km 6 320 8% 294 000 3 6320 % 294 000 % 6 320 § 294 000 §
Cable (souterrain) Recettes/km 6 32G 294 000 6 320 294 000 6 320 294 000
Recettes TOTALES (milliers de dollars) 7 963.2 49 392 9 947,7 59 388 14 055,7 b 272
Croisements :
Nombre {1/10 km) 63 8 79 10 111 9
Recettes/km/croisement 1575 1 575 1575 1575 1 875 1875
Recettes TOTALES [(milliers de dollars} 99,2 12,6 124,4 15,8 174.8 14,2
RECETTES TOTALES* 8 062.4 49 404.,6 100721 59 403,8 14 230,5 55 288,2
TOTAL GENERAL DES RECETTES 67 500 § 69 500 $ 69 bOO 3
{MILLIERS DE DOLLARS)*
RECETTES PAR KILOMETRE* 80 000 § 78 000 § 57 000 %
RECETTES ANNUELLES (MILLIERS DE 2900 % 3 500 % 35008
DOLLARS)
RECETTES ANNUELLES PAR KM 4 000 $ 3900 % 2800 %

* Sur 20 ans
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Constat

Les compagnies de chemin de fer canadiennes et américaines louent une partie de feurs
emprises aux compagnies d’électricité, de communication et de pipeline, afin de tires des
recettes d’'appoint. La coimplantation prend la forme de croisements ou d'installations
parsliéles.

Les principaux débouchés potentiels en matiére de coimplantation sont offerts par des
entreprises qui exploitent des réseaux de transmission par fibres optiques. Toutefois, 3
compter du moment ol le train rapide deviendra opérationnel, les possibilités de débouchés
offertes par ces entreprises risquent d’étre limitées parce gue leurs besoins pourront avoir été
satisfaits par les emprises des voies ferrées existantes.

Les recettes susceptibles d’étre tirées de la coimplantation de I"'emprise du train rapide
dépendent de plusieurs facteurs ;

L la compatibilité du tracé avec les exigences des compagnies de services publics;

L la propriété et la continuité de I'emprise du train rapide, celle-ci pouvant se composer
de troncons nouveaux et de trongons existants;

L le fait que |'acquisition d’une emprise existante par I’exploitant du train rapide devrait
s’accompagner du droit de jouissance des contrats de location existants et des recettes
connexes;

L4 une nouvelle emprise ne peut &tre intéressante que dans la mesure ot elle se révéle
plus avantageuse que les emprises déja utilisées (par exemple, en réduisant la
distance);

. les recettes potentielles sont déterminées par les valeurs des terrains adjacents et les

négociations avec les clients et sont inversement proportionnelles a la longueur du
trongon rural;

. il est difficile de déterminer les recettes globales tirées de la coimplantation par les
compagnies ferroviaires actueiles parce qu’elles ne les cumulent pas séparément. Par
ailleurs, les renseignements de ce type sont confidentiels.

Compte tenu de ces facteurs et des autres hypothéses énoncées dans le présent rapport, les
estimations des recettes de coimplantation, en dollars de 1993, pour chaque option de trace
du train rapide sont les suivantes @

Recettes totaies Recettes par Recettes annuelles

Qption {sur 20 ans} km admissible par km admissible
1 §7 500 000 $ 80 000 $ | 4 000 $
2 63 500 000 $ 78 000 $ 3900 %
3 69 500 000 3 57 000 $ 2900 4%
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Du point de vue des recettes totales, "option de tracé 3 produira les recettes les plus élevées,
dépassant légérement option 2. Cependant, du point de vue des recettes par kilometre,
Foption de tracé 1 est la plus rémunératrice.

Comme il a précédemment été indiqué, ces estimations sont fondées sur I'utilisation intégrale
des kilométres admissibles, vy compris les kilométres qui représentent les emprises existantes
acquises. Etant donné qu'il n’a pas été possibie de connaitre les recettes que les compagnies
ferroviaires tirent & présent de I'emprise qui serait acquise par I'exploitant du train rapide, les
estimations ci-dessus pourraient &tre différentes des chiffres réels actuels.

Le gestionnaire du projet de train rapide devrait déterminer quelle proportion de la ligne de train

rapide serait utilisée comme source de recettes d’appoint, €n se reportant aux recettes par
kilométre mentionnées ci-dessus.
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5] Conclusions

Le présent rapport a passé en revue les pratiques adoptées par les principales compagnies
ferroviaires au Canada et aux Etats-Unis en ce qui concerne {"utilisation de leurs emprises en
tant que sources de recettes d’appoint, a examiné les guestions technigues liées a cette
utilisation et a analysé les recettes susceptibles d’étre tirées de I'emprise d’une ligne de train
rapide.

Voici les principales conclusions de cette étude :

L] les principales compagnies de chemin de fer du Canada et des Etats-Unis utilisent leurs
emprises aux fins de la coimplantation et cherchent activement 3 développer ce marché
en tant que nouvelle source de recettes;

. la clientéle se compose des principales entreprises de services publics - gaz, pétrole et
dlectricité - et, plus récemment, des compagnies de télécommunications (téléphone)
gui utilisent les fibres optiques;

. le principal marché de la coimplantation réside dans les systédmes de transmission par
fibres optiques, mais ce marché sera probablement saturé d’ici quelques années;

o techniquement, I'installation des réseaux de services publics est réglementée par des
associations de normalisation établies telles que la CSA {pour les gazoducs) et I'ONT
{pour les oléoducs et les réseaux hydro-électriques, et par le Code canadien de
|"électricité pour les installations particuliéres;

. dans le contexte du train rapide, les recettes éventuelles de la coimplantation seront
limitées & cause du calendrier des travaux de construction et de la date de disponibilité
de la ligne (d’ici sept ans au moins), date a laquelle les besoins des entreprises de
services publics seront prebablement satisfaits;

L un certain nombre de facteurs auront une incidence sur les recettes potentielles de la
coimplantation. Ces facteurs s’ajoutent & la situation globale du marche dont les plus
importants sont : I'option de tracé choisie; la valeur des terres attenantes a I'emprise;
la proportion de zones urbaines et de zones rurales; ta longueur de 'emprise existante
achetée aux compagnies de chemin de fer; les droits de perception des recettes de la
coimplantation au moment de la cession et le montant de ces recettes;

. les recettes estimatives de la coimplantation, en dollars de 13883, pour chacune des
trois options de tracé de "'emprise du train rapide se présentent comme suit :
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Racettes totales

Fecettes par

Recettes annuelles

Ontion {syr 20 ans} km admissible nar_km admissible
1 57 50O 000 ¢ 80O 000 % 4 000 $
2 £9 500 000 & 78 000 3 3800 %
3 69 500 000 $ 57 000 $ 2 900 $
® I'option de tracé 1 est la plus rémunératrice selon les estimations parce qu’'elle prévoit

une répartition plus avantageuse entre les zones rurales et les zones urbaines.
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ANNEXES

Normes régissant I'implantation des services publics

Lignes directrices pour les croisements avec les
installations de Interprovincial Pipe Line Inc.

Exigences et normes d’Amtrak pour I'implantation du
réseau de pipelines

Spécifications pour I'installation de réseaux de cables
et de conduites dans les propriétés d’Amtrak
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® Normes régissant I'implantation des services publics



APPENDIX A

Regulations Affecting the Location of Utilites
] CSA Z184 M92 Gas Pipeline Systems
® CSA C22.3 No. 1-M87 Overhead Systems

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

(e} limits on the height of the inside and cutside weld flash of electric welded pipe; and
() an upper limit on yield strength.

5.5.2.4 _

The pipeline system designers shall consider the torsional, tensile, and compressive
strengths of the mechanical interference fit joint; the effect of rorsional and bending
toads on the joint.

5.5.2.5 .
Pipeline systems with mechanical interference fit joints shall not be subjected to
service conditions that would adversely affect the performance of the joint.

5-5‘2-6
Mechanical interference fit joints shall not be used to join dissimilar pipe materials.

5.5.3 Threaded Connections

5.5.3.1 )

The use of threaded pipe-to-pipe and pipe-to-component connections on permanently
buried installations shall not be permitted, except for service connections te cast-iron
distribution lines and auxiliary connections (such as drains, vaive body bleeds, or
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 CD; 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 2 minimum cover of 60 cm, 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
yield strength of the pipe and located within private rights-of-way, private
thoroughfares, sidewalks, or parkways with less than the minimum cover of 60 c¢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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5.6.1.2 Pipelines Within Railway, Highwav, Road, and Street
Rights-of-wavy

5.6.1.2.1

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

, specified minimum vyield strength of the pipe and cross or are located within the
rights-of-way of highways, roads, or streets shall meet the applicable cover
requiremnents of Clauses 5.6.1.1 and 7.5.1. Pipelines that are intended to operate at
hoop stresses of less than 30% of the specified minimum vield strength of the pipe
and cross or are located within the rights-of-way of railways shall meet the cover
requirements 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
minimum yield strength shall meet the following cover requirements:

(@) Where practicable, the depth of cover within the rights-of-way of highways, roads,
or streets shali not be less than 75 ¢cm, measured from the top of the carrier and any
casing pipe. Where practicable, pipelines located within 7 m of the edges of the
travelled surface of highways, roads, or streets, measured at right angles to the
centreline of the traveiled surface, shall be so constructed that the difference in
elevation from the traveiled 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
highways, roads, streets, and pipelines from physical damage.

{(b) Where practicable, the depth of cover within railway rights-of-way shall not be less
than 75 cm, 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 to 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 cover, special design and construction
procedures shall be used to protect the railways and pipelines from physical damage.

5.6.2 Underground Clearance

The foilowing underground clearance requirements shall apply:

(a) Where practicable, there shall be at least 30 cm of ciearance between any pipeline
and any other known underground structure that it parallels, but in no case shall the
clearance be less than 5 c¢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
resuit from the proximity of the other structure,

(c) 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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shall be at least S0 mm greater than the ocutside diameter of the carrier pipe. For
carrier pipe 168.3 mm OD or larger, the inside diameter of the casing pipe shall be at
least 75 mm greater than the outside diameter of the carrier pipe.

{¢) Carrier pipe shall be held clear of the casing pipe by properly designed supports,
insulators, or centering devices, so installed 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 between 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 heyond 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, mm

Pipe outside Highways, roads,
diameter, mm and streets Railwavys
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
323.9 4.8 4.8
355.6 4.8 5.6
406.4 4.8 5.6
457 4.8 6.4
S08 4.8 7.1
559 5.6 7.9
610 6.4 8.7
660 6.4 8.5
711 6.4 10.3
762 6.4 10.3
813 ' J 5.4 i1.1

{(Continued)
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Gas Pipeline Systams

10.10.5

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

(a) an engineering assessmient in accordance with the requirements of

Ciauses 10.10.1(a} and (b); and

(b) a detailed engineering analysis of all loads expected to be imposed on the pipeline
during construction and operation of the crossing, and the resulting 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 load
distributing structure) that results in combined pipe stresses in accordance with the
requirements 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 Sys_te_ms
Operating at Hoop Stresses of 30% or More of the Specified Minimum
Yield Strength of the Pipe

10.11.1 General
10.11.1.1

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

10.11.1.2

Where the pipe is determined to be subjected to significant secondary stresses, such
stresses 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 pipingis
depressurized or at an operating pressure that is considered to be safe for the
proposed work. '

10.11.1.4

Evaluations 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 piping is not qualified for continued service at the established maximurm
operating pressure due to the presence of defects, either the maximum operating
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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 caonditions.

11.2.2.3

wall thicknesses of polyethylene pipe shall be not less than the appli_cable r:ninimums
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 greater.

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 accerdance with the requirements given for
steel pipe in Clause 5.6.1.

11.2.6.2 Cover Requirements for Service Lines
The ¢aver 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 to 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 c¢m above the top of the carrier pipes.
Where casings are used, the cover shail 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 1992
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Creermean--Clearances, Separatons, and SOBCIRIS

elevation of this mark shall be tied (levelled) into
bencn marks or similar types of permanernt markers
astablished in bedrock or in the concrete foundation
nf towers, or as astablished by the surveyor. The
hench marks must be recorded along with the time
and date. Where possible, the bench marks and
other permanent markers established shouldin furn
be tied into Geodetic Survey of Canada bench marks
or horizentai controt 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 tc
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 vesset height shown in Tabte 3.
(p) forelevation above 1000 mand wherevoltages
exceed 50 kV, the clearances specified in Table 3
shall be increased by 1% for each 100 m orany part
in excess of 1000 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 equipment on
land acjacent to, surrounding, or near an airport in
Canada are subject to the regulations of Transpart
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 less than the mimimum vartical clearance
above rails required by Clause 4.3.1, minimum
horizontal clearances shall be provided in accor-
dance with Clauses 4.4.2and 4.4.3. This minimum
harizontat clearance shail 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,

Overnead Systems
Apni 1987

4.4.2
Where there is no curvature ofthe railway tracks, the
harizonial clearances shall be as specified in Table 8. °

44.3

At a point of curvature of the railway track, the
horizontal clearances shallbe as specifiedin Table 6
pius an increment of 25 mm for each degree of
curvature and, in addition, where the wire is closerio
the low side of tracks thatare at different etevationsa
further increment of 2.5 mm for each millimetre of
super-eievation. (The total of these two incre-
ments will not exceed 0.75 m, and 0.75 m may be
used in piace of calculations, if desired.)

4.5 Horizontal Separations of Supporting
Structure from Railway Tracks

Neote: Side separations, as specified in Clausas 4.5.1 {0
4.5.5, are not customary construction separations but are
minimum separations for circumsiances whare greater
separations cannot be obtained. Toallow working space
for normal maintenance cperations, the Rallway does not
ordinarily permit poles, guys, etc, !o be placed on the
railway right of way less than9 m from the track centreline
where space permits. On narrower rights of way,
structures and guys must be placed as far as possible from
the centreline of the nearast track.

4.5.1

Any part of a supporting structure not complying
with the vertical clearance requirements of Clause
4.3.1 shall be provided with minimum horizontal
separations from railway {racks in accordance with
Clauses 4.5.2 to 4.5.5. The minimum horizontal
separations 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 structure.

452

Where there is no curvature of the railway tracks, the
minimum horizontal separations shall be as specified
in Table 7 increased, where applicable, to meet the
requirements of Clauses 4.3.4 and 4.5.5.

453

At a point of curvature of the railway tracks, the
minimum horizontal separation shall be as specitied
in Table 7, plus the increment required by Clause
4.4.3, and increased where applicable to meet the
requirements of Clauses 454 and 4.5.5.

27
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4.5.4

Atloading sidings, sufficient space shall be leftfora
driveway in accordance with the stated needs of the
Railway.

4.5.5

Horizontat separations shall, in a8l cases, be great
enough to permit the unobstructed view of signals,
signs, and similar equipment.

4.6 Horizonta! 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
hydrantshall have a minimum horizontal separation
from the hydrant of 1 m.

4.6.2 Horizontal Separation from Street
Corners

Supporting structures, including guys, shall 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 abcove rpads 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 cables shall not interfere with the normal
use of balconies, doars, 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 surface of buiidings shall be as
listed in Table 8 and apply under the foliowing
conditions:

{(a} vertical ciearances apply under conditions of
maximum sag of the conductor;

{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 (Not Attached)

4.7.3.1 Ladder Space

Where buildings exceed three storeys {or 15 m) in
height, and where it is necessary to raise ladders for
fire fighting (ie. the local fire department practice
does not exclude the use of ladders), overhead lines
shall be arranged where practical so that a clear
space orzone atleast 2 m wide is left either adjacent
to the building or beginning not more than 2.5 m
from the building.

4.7.3.2 Basic Clearances

The minimum horizontal and verticai clearances
from wires and conductors to buildings, signs, and
similar plant shall be as specified in Tabie 9 and
apply under the following conditions:

(a) ctearances apply to any part of a building,
inctuding balccnies, fire escapes, antennas and
their supperiing structures, and other permanent
fixtures;

(b) vertical clearances apply under conditions of
maximum sag of the wire or canductor]

(c) horizontal clearances apply when the wire of
conductor is in the position of swing as calculated
according to Clause 4.2.7;

(d) .guy wires, communication cables, and drop
wires shall not be allowed to rub buildings or other
plant.

4.7.3.3 Application of Clearances

tn the following exptanation the word “building” is
intended to refer to any of the plant covered by
Clause 4.7.3.2.

CAN/CSAL22.2 No. -MB7
April 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.)

Qpen supply line conductors (direct current)—minimum clesrances in metres

Qver Qver Ovwer Owei Cver Over Qver

0.75 100 150 204 250 304 350 400
Location of conductors to to 1 to to to to to Cver

100 kV* 150 kV 200 kY 250kV 300 kv IS0 kW 400 kY 450 kV 450 kY

Cal. | Cal i1 Col Ml Col. ¥ Col. ¥V Cal VI Col. Vit Col VIH Cal 1X
Qver land likely 1o be 5.8 6.0 6.3 6.5 6.7 6.8 7.2 T4 To clearanc:
travetled by road vehicles, e Cal, Vil
including highways, streets, acd 0.005 o
ianes, alleys. and driveways far eacn |
{other than 10 residences or kilavait
resigence garages) over 450 kV
Cver the night of way ol 5.8 6.0 £3 &5 6.7 69 7.2 7.4
undergraund gipeihines
Alorgside ang within the limis 5.8 £.0 €.3 6.5 6.7 6.9 72 7.4
{with no avernang) of streets
and highways in densely -
populated areas
Over or alongside farmtand 5.8 6.0 6.3 6.5 6.7 6.9 72 7.4
fikety to be travelled by
vetucies
Alongsice land likely 1o be 5.8 6.0 63 6.5 6.7 69 T2 T4
fraveiied by road vehicles
Over driveways to resicences 56 5.5 &1 6.3 6.6 648 7.0 72
ar residence garages
Alpngside roads and fighways 5.5 £7 6.0 6.2 6.4 6.6 6.9 71
in areas unitkely 10 be travelied
by road veticies {with no
avernang) and within 1.5 m of
the Hmit of the right of wayt
Over walkways or ground 4.6 48 50 5.2 5.5 5.7 6.0 82
normaliy accessibie o
pedestrians aniyt
Above top of rai on raiway 8.8 9.1 %3 9.5 38 100 10.2 104

crossing

“For dc voltages batow 750 V. use Calumns i and i of Table 2.
1This is ground generaily adjacent io fences and sccessibie (o small vanhiclas but not likaly 10 be traveilad by nign road vensclas or hig

farm macnhmery,

t3easonai condilions may dictate additional clearances,

CAN/CSAZCZ2.3 No. I-M87
April 1987
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Table 6
Minimum Horizontal Design Clearances Between
Wires and Railway Tracks
(See Clause 4.4.)

Minimum clearances in metres

Wire closest to tracks Main tracks Sidings

Guys; messengers; communication, span, and 25 1.9
lightning protection wires; communication cabies

Open supply line conductors and service conductors 2.5 1.9
of 0—750 V and effectively grounded continuous :
metallic sheathed cables of all voltages

Cpen supply line

conductors and Over 0,75 22 kV 2.7 2.1
cables other than Qver 22— 50 kV 3.2 2.6
those having an QOver  50-- 90 kV 35 2.8
effectively grounded Over  80--120 kV 3.8 3.2
continugus metaliic Over 120—150 kV 4.1 35
Alternating sheath
current
4.1 plus 3.5 pius
0010m 0.010 m
for each for each
Supply conductors over 130 kV kilovolt kilovoit
over over
150 kV 180 kV
0—750 V 2.5 1.9
Over 0.75—100 kV 2.8 2.2
Over 100—150 kV 3.0 2.5
Over 150—200 kV 3.3 2.7
Over 200—250 kV 3.5 2.8
Qver 250—300 kV a7 3.1
Qver 300350 kV 4.0 34
. Qver 350400 kV 4.2 36
Direct Open Qver 400450 kV 4.4 3.8
current supply
conductors 4.4 plus 38 plus
0.005 m 0.005 m
for each for each
Over 450 kV kilovolt kiiovolt
. - over over
450 kv 450 kV

CAN/CSA-C223 No. HM87
54 April 1987
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Table 7

ainimum Horizontal Separations from Supporting

Structure to Railway Tracks

{See Clause 4.5.)

Minimum honzontal

separation
Tracks in metres
Main tracks (straight, tevel runs} 2.5
Sidings (straight, level runs) 1.9

Tabie 8

Minimum Design Clearances of Supply Conductors

Attached to Buildings
(See Clause 4.7.2.}

Minimum ciearance in metres

Horizontal Horizontal Vertical to Vertical to
to normaily to readily normaily readily
Conductor attached inaccessible accessible inaccessible accessible
to building” surface surface surface surface
0 to insulated or grounded 0 1.0 1.0 25
780 V
Enclosed in 0 0 C 0
effectively grounded
metallic sheath
0 to Neither insulated 0.08 1.0 1.0 2.5
750 vV nor grounded,
nor enclosed in
effectively. grounded
metallic sheath
Qver Not enclosed in 0.15 1.2 1.2 2.7
0.75 eftectively grounded
to metailic sheath
5 kv
Enclosed in . 0 G ] 0
effectively grounded
metallic sheath
Over Not enclosed in 0.3 1.5 1.5% 3.0t
5 eftectively grounded
to metallic sheath
22 kV
Enclosed in 0] 4] G 8]
effectively grounded
metallic sheath
{Continued)

Crvernead Systerms
Apnl 1987
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70

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
cables at the upper level are:

Communi- Over
item at iower level cation 0750 V 750V
Railway controd facilities and tracks 1 1 1
Limited and controtled access highways 2 2 2
Roads and highways—generai 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*

Open wire in general 3 3 17

Drop wire 3 3 3
Supply

0—750 V 2% 3 2%

Over 750 V 1t 2 2

*The grade of construction may he Grade Z where one of the following conditions is
compfied with:

{a) the supply and communication have coordinated protection;

(b) where coordinated protection is not practicable, the supply conductors have a
breaking strength of at least 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
effectively grounded continuous metallic sheath.

tWhere 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. I-MB7

April 1987
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Tatye 26

Tabie 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

Conductors
0—750 V
or
effectively
grounded
cantinuous
metailic
sheathed
supply :
cables of Conduc-
Communi- all tors over
In proximity to cation voitages 750V
Raitway controt facilities and tracks 1 1 1
Limited or controlle¢ access highways 2 2 2
Roads and highways—general 3 3 3
Pipelines and waterways 3 3 3
Aerial tramways 1 i 1
Other private or public property 3 3 3
Communications :
Cable 3 2 17
Open wire in general 3 2 1"
Drop wire 3 3 3
Supply
0—750 Vv 2 3 2t
Over 750 V 1 2 2

*The line may be Grade 2 if the supply and communicat
+Where the supply conductors at the upper level orthe s
in effectively grounded continuous metaific sheathed ca

Crernead Systerms

Aol 1987

jons have coordinated protection.
upply conductors creating the proximity are
ble, (Grade 3 construction may be used.
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T.18.2

7.18.3

8.1

8.2

8.2.1

B.2.2

8.2,

CSA Standasd €223 Na 1-M1879

Sefeclion of Insulalors

In salaciing insulalors 1o be used for any ling, consideration in dolermining
the test vultage rating shall be given to the conditions under which the line
will operats, as follows:

(a) Whether a system operales In areas ol intermillent 1ains, inoderale
fighining, and very litlle or no ¢ontamination; or

(b) Whathar operating condilions ara more severa than (hose set lorh in
ltem (a} above, due to the extenl of the syslem, \he prevalence ol
axcaptionally sevare lightning, bad almosphere due to chemical fumes, dust,
sall, fog, or other loreign matter, or to a long dry season with heavy dust
accumdation followed by moisture.

Prolecllon Agalnsl Arcing

Whan Instalilng (ha insulalors and conduelors, such precaullons as ace
sanctioned by good praclice shall ba taken Lo pravenl, as lar as possible, any
arc lsom torming or to provent any arc that might be formed leom weakenlng
of buening any parts of the struclures, insulalors, or conductors.

Undarground -~ Generai

Goneral

Clauso 8 of this Standard deats with 1equirements Ihat aea applicable lo bolh
direct buried and ducy and manhole systoms. Cluusus 9 and 10 deal
spacilically with direct burled and duct and manhole systems, respectively.
In cases where the undarground syslem is a combination of each of thase
lwo syslems {e.g., the case of a direcl buried cablae crossing under a highway,
raitway, elc., in ducl), the approgriate Clauses of 8 and 16 shalt apply.

Delinllions and Limblallons

in tha underground Clausas of this Standard tha delinilion in Clause B2 2
and the voltage limitations of Clausa B.2.3 shatl apphy.

Swimming poo! means any ona of the lollowing lypas of pools, whather i1 ig
conslructed above or below grade.

{a) A poot constiucied | such a manner 1hat it cannol be readily
disassembled lor storage;

{b} A pool consiructed In such a manner thal it may be disassambied lor
storage and reassembled to lis original integelly;

(e) A tharapeutic pool;

{d} A wading pool;

{e} A dacoratlve pool thal could be used as a wading pool, 13 larger than
1.5 m in any dimension, and ls readily accessibie lo the public.

Voltage fimitations are as follows:

{(a) Communicallon cables are deemed to be cables usad Ior the lrans-
mission ol inlormatlan by means ol elechic current. il such cables cantain
circuils thal operale at vellages exceeding 150 V line-to-ground or 300V

- betweon any lwo points ol (he clicuil, and the transmilled power exceeds
150 W under normal operating conditions or lault condilions, the requbie-
mants ol Clause 3.8 shall apply;

8.3

8.3.1

4.3.2

8.34

8.35.1

8.3.5.2

Overhend Syalems and Underground Systama a5

g';;g:e al;ztephons, rangra,c;h, railway-signal, massenger-call, liva-atarm
M, community felevision, and othes systams con. ] ] ;
above are included, ¢ * o1 wih e

{b} Supply cablas are {hose usod for transmiltln
g electrlc snergy, and
operaling al a vollage {ac or de} ol 120 V or hiigher, bul not sxcasdingqi):ﬁﬂ k:i.

Locatlon

General Locatlon
Underground supply and communication sysiems shall be located so as i
cause, or be subjeclt to, the least disturbance practicable, Railway tracks and

underground struclures, Including calch basins, pipsling t
avolded where praclicable. S ¥ 816, shali bo

Locatlon of Above-Ground Faclilllas

Above-ground facillies associatad wilh the underground system, such as
servige pedeslals, equipment housings, cable riser polas, eic, ‘shali ba
located 50 as 1o be subject lo Ihe lsast exposure practicable ip ve‘hicular of
other foreign damaga. The live paits of such equipment shalinot be 9xposed

lso the public. Above-ground facilities shalf piovide sate access and operating
pacs,

S!nndnrd Locellon

Pipellnas, supply, and communication facilities should occupy & standard
allocated position on the slreat altowance and on private propecty. For &
typlcal arrangement, sae Appendix B.

Ducts

The_ ducls balween adjacent manholes, or olher cultals, shall he laid as
straighl and direct as conditions will permit,

Manholes

Manhota openingslshall be lqcaled $0 as lo provide safe and convenient
access. Whers |his is not possible, speclal safety preceutlons shall be faken.

The location shali be 30 chasen a5 10 avoid the possibility of other
underground sliuciuias passing through the manhole.

Steam Plpelines

Steam plpelinas close to cables can cause a damaging ovarhealing of the
cabla, and this eltect shal be taken into account In addition lo the
separations stipulated slsewhers in this Slandarg,

Inducad Voitiges and Currents
When thqw is a paraltel betwean 5upply cables and communication circuils
or inelallic plpelines {espscially thoss with Insulating coverings} adoguats

precautions shall be laken lo minimize any hazard due o induced vollages
and currenls.

Crosalngs

Whara i I3 necessary for one undorground sysiem o cross ovar or undar
another underground system, the crosslng shall be mada at right anglas, or
as nearly 5o as clrcumstances will parmit.
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8.4

841

8.4.2

B.4.4

B.5
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Idendification of Undarground Plan

Ptani Localions )
&f\ra':fr:gcg'lad alang or acsoss railways (and other impostant rights-ol-way).
underground plant shall be marked above ground as parmanenily as
possible, using visual means such as a post, pedeslal, or Iaba_!s on above-
ground equipment. In other localions ac_cessmle 1o the public and v:here
conditions permil, the presence ol main underground planl should ba-
similarly indicaled.

Nota: 1t is racommended thal maps or records ol sulficient accuracy ba
mamnlained to locate and idantity main vnderground plant. Tha localion,
dupth of burial, and type of plant showid be recordad

Cables ol One Litkity ‘
Where there are buried cablas al dilleron! circuits, close to one another,
ivantitication shall be provided on ail cables at each location where Lhe

cabies amerge hrom e ganthy

Excaplion: igenlitication need not be provided on each individual cable
whera soveral cables, all operating at a nominaf vollaga below 750 V(phase-
to-pftasa), amarge from (he earth at thie same location.

Identilication el Cables In Manhole; :
Cables shal be permanentty identilied by tlags or other means al each
manhole or othar permaneni opening ol the undergr_ound sysiem. Where the
duct formation entaring and leaving the manhole is the sama, o cables
should be installad in corresponding ducls.

Exception: This requicemesnt does nol apply whare all cables _in H_‘w sysiem
are communicalion cables and owned by {the samae comimunication ulilily.

atlon of Apparaius Connecied In Multiple )
{zﬁglrie:llcrans?ormer?,ngulalors. or other similar appaialus notlocaled mlme
sams manhole operals in such a way that low-vollage teec;back can resullan
excitalion ol tha high-vollage side of the equl_pmeni. special tags, diagrams,
or other sullable means shall be used lo Indicate thal fact.

Assoclated Equipment

Communicallon Equipmenl _ )
Above-ground cormmunicalion aquipment shall be 50 designed and localed

that thele is ready access 10 il by communication ulifity personnel.

upply Equlpmenl )
guggI: ec?uigment. ilitis exposedio the public, shall be Ia_mperp(_ool and any
access doors shal be provided with some lorm of locking device

Jolni-Use Equipmeni X o -
Equipmenl thal is used joinlly by the suppiy and (,ommur!lcat_lun u||1|:7|tes
shail have tha supply section separale fram the communicalion sf:cllpn.
Thera shall be no access Lo 1hae supply section through the communaicalion
saclion or vice versa.

Ovarhead Syslems and Underground Systems &7

8.6.2

B8.6.2.1

8.6.2.2

8623

863

B.6.3.1

B.6.1.2

8.6.3.3

B.6.3.4

Construction of Underground Syslems

General

Tha reliability of an underground systemis dependent upon lis dasign, how it
is inslalled, and how i1 is operaled. It shall have adequale load capacity lor
normal gnd emsergency conditions withoul risk of damage lo nearhy
underground facililies. The facilities provided for swilching, grounding, sic.
shall be adequale for and consislent with the requirerments for the sale
operation of the system. It is important that sound englaearing praclicas be
smployed In Ihe instaitallon of the syslems.

Excavallng

Excavaling shal be done in such a mannes and with such salaguards as o
minimize the risk to the public, to the workmen Involved, and to axisling
underground struciures. Fvery ellorl shall be made to shore the trench
ngalnst cave-ins and 1o protect the workmen in tha lranch against injury from
fallng earth or slones. Regutations calling lor specllic precautions to be
laken shall be lolowed, where thay exist. :

All work on railway, highway, of other rights-ol-way shall ba done in co-
aperation whh the appropriate authorily and at such lime and in such mannes
5 10 cause Whe leastinterlerence with the proper and safe usa or operaiion ot
the propérly, fracks, roadway, or olher facility involved.

When crossing undor rallways, no bracing shall exlend sbove the base of rail
or be atlached in any way to Ihe rait or lies. Excavated malgrief from raitway
roedbaeds shatl be 30 placed as not to inlerfere with trafilc In any way. Ballast

matarial shall be kep! separate and free from earth If the ballasi maierial is 1o
ba reused.

Backiilling

In gensral cases, the lrench shall be backfilled |o the grade Hne in tayers of
backlill not exceeding 300 mm, and each layer shall be Ehoroughiy
compacted until no turther setliement |s apparanl.

Onroadways, highways, sirports, or simitar rights-ol-way, the lrench shalibe
backfilied to the top of the subgrade in layers of backlilf ot exceeding
150 mm, and each layer shall be thosoughly compacied with mechanical
lampers unlif no tusiher settlemant is apparanl. Suriacing, paving, and ail
other surfaces shall be repiaced as required.

When raitway roadbeds are crossed, if a trench is usead, it shalf be backfilled
lo Ihe top of the subgrade with backlill malerial in layars nol sxceading
150 mm, and each layor Ihoroughly compacied with sullabie mechanicat
lampers unllk no further selttement is apparent. The lrack balfast shal! ba
replaced undar railway suparvision.

Regulatlons in cerlain areas may raquire that spaciatbackfiiling inaterials be
used and that spacial methads of compacling be applied.
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8.6.4

B.6.4.1

8.6.4.2

6.6.5

B.6.6.1

Inslallation ol Mechanical Prolaction

rad

g:z;ianical proteclion whan in fial torm shall be wide eﬁough 1o extand al
seast 50 maw beyond the cables or ducls on each sida. Normalky, I|_al
mechanical pioigction shall nol be in direct conlact with the cablas or ducis
bul shall ba soparated by a 75-mm layer ol sand or e_arlh. Tha_ rnam_rlal used
shall not cofrede or teact with the cable or duct matedial. The dimensions qnd
typa of malerial used shall provide adequate slrengihi and notlraciure guring:
inslaklation or afler backlilling.

Examplas ) )
Examples ol mechanical proteclion are:

{a} Cable brick;

{b) Concrels slabs wilh a minimum thickness of 50 mm;
{c) Treated planks at Yeast 40 mm thick;

(d) Poured concrele with a minimum thickness of 50 mm;
{e) Concrete encased ducls;

{1y Thick wall duct;

{4y} Steel or iron pipe;

{h) Cerlain types ol plaslic duct;

{i} Steel armour on cables

itis recugnized mal varying degreas of mechanicat proleclion are _provilt%led
by these examples. For the more arduous duly anq 1hal'duly inyoivi 1lg
teduced burial depti, concsele encased ducl, sieel oriron pipe, of concrela
thicker than 50 mun shail ba used.

aﬁgzc:nc;t;g?ound systams are insialied, the suitace shoutd ba in ils gmac:
graded condition. if this is nol possiblg, \he !il_'\ai grade shali be determine |
and adequate provision made with eespect Lo final depth of burial, placing o‘
surface-mounted instatlations, elc. Every eHort shall be made Lo prats:lan
{ulure grading aperations lrom changing the depth of covar over the cables,
in ardar o avoid Inadegquate dopih of burial.

Risers

Separalion Belwaen Hisers ol Communicalion and Supply Sy’aiems |

it it is necessary Lo install risers lof communication syslqms and 1isers ?r
supply 5ystams on the sama pole, Lthey shall be placed on dlfiere:lﬂ qua(_jlrha;; 5
of the pole and grovpad insuch a manner thal thay do nol lnterlers W'I "w
use ol pole steps or tineman’s climhars.. On structuras other than pU'BS!I t\)e
separation belween risers of communicatlon and supp_ly syslfms'sm :
greal snough 1o permit maintanance of each plant without inlesference.
when Jocaled on streets or highways. sisars shall be placed so as lobein the
1ocation safast from damage by tralkic,

Note: It is recommended that placing risers tor communication systems and
risers for supply systems on the same pole be avoidad whera praclicable.

Overhead Systems and Underground Systems a8

8.56.2

8.6.6.3

8.6.6.4

8.6.6.5

8.6.6.6

B.6.7.1

8.6.7.2

Meachanlcal Prolscllon of Supply Cables

Ali risar cables ol supply systems shalt be protected by a covering thal gives
suitable mechanical proteclion for the tull langth of the run from at feast
0.3 m below the surface of the sarth.

Exceptlon: Supply riser cabies having a grounded melaltic shealk or
concentric neulral raquire no further profactive covering above the 2.5 m
lavel for non-joint-use poles. On poles jointly used with communicelion, tha
protective covering shail ba exlendad lo al laast T m sbove the communica-
tion ptant.

Mechanical Prolection of Supptly Grounding and Neulrai Conduchors

On non-jolnt-use poles, grounding and neutral conductors ol supply
systems shall be prolected by a covering that gives suilable mechanical
protection from at least 0.3 m below the surlaca of tha sarlh ¢ 2.5 m sbove.
On poles Jolnily used for supply and communication plant, ths protactive
covarlng shall be exlendad to at least § m above the communication piant,

Machanlcai Prolection of Communication Cables and Conductars
Allhough communication riser cables and conduclors do nol nesd
mechanical protection for consideralions of safety, adequale profection ks
requirad 10 prevent damage or service tnterruplions.

insulation Covering for Supply Grounding and Neulral Conductors

In addition te the mechanical prolection stiputated In Ctause € 6.6.3, supply
grounding and neutral conductors shall be insulaled or covered with 2
suitable insulaling prolective covering, to mintmize the exposure of ulility
personnel 10 such grounded objacts. The covering may provide the
mechanical protection of Clause B.6.6.3 il desirad. On malallic slsuciures,
Ihis insulating covering or insulation is not required.

Grounding of Riser Pipes and Guards

Alt expased metalic rlser pipes and guards In conlacl with supply cabias

shail be grounded., unlgss such cables are coverad with a groundsd metatiic
shaeath.

tnsiallation and Joinling of Cables

Generat

Cables installed in underground syslems shall be designed for this purpose
and for the syslem in which |hey are used. Terminations and all associated
material and squipment shall have a vollage rating suitable for the phase-te-
phase vollage of lhe system. Inanundarground system avoidance of leakage
curienl is importanl and i this does occur, posilive oporalion of the
protective devices is assantial.

All metallic sheaths and concentric neutrals shait be capabie of carrying,
withoul damage, Lhe expected faull currents lor the expected time ol
cperation of Lthe ovarcurrent devices prolaciing tha cabls.

Insiailation

Care shoutd be {aken |0 avold damage lo cables caused by too graatapulling
tension or by dragging the cables cver sharp objects in the french or
irregularities in Lhe ducts. The minimum bending radius st lurns, a1 entrances

to aquipmanl, and In ducts and manholes sihall be adequaite (or the type of
cahle being instaled.
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8.6.7.3

B.6.7.4

9.1.2

9.1.3.4

9.1.3.2

91.33

Prolectlon Againsi Molsiure ] . ]
At jolnis and termlinals, prolection shall ba providaed so that moisture wilknol

enter the cable,

HBonding Cable $Shealhs )

Maltallic shealhed cables shall be bonded and grounded al suilable intarvals
with a conductor of suitable size, slecirolylic conditions peimilting. Except
a5 specified elsewhere in ihis Standard, supply cabla sheaths nead not be
bonded lo communicalion cable shealhs .

Underground — Dlract Burled Systams

Separslicns

eneral
girecl buried supply and communication cables, in¢ividually or gogelt\a:,
shall in genaral nol be instailed in tha sama veflfcal plang with other
undarground syslems. A minimum horizontal separation of 3040 mm shali be
obtainad, Where such horlzontal separatlon cannot be oblamred, exlra
precaution shall be taken 10 ensure Lthe maximum possihite separationandto
pravent lulure conlact

From Slructuras )
Supply and communication cables should have as grgai a hotizonla
soparation lrom ducl lings and the undetground portion of overhead
structures, such as lences, polas, or buildings, unless they a‘e fiser cables
altached 1o 1these structures, as condilions permlt bul proferably not less
than 300 mun.

From Swimming Pools

Supply and communication cables (except for 'bondlng conduciors of
conduclors supplylng elacteical equipmant assqcaalad wilh !he_swunmmg
poal) shall have the minimum horizontal separalion from the inside walks ol
the swimming pool as shown in Tabla 37.

For vollages above 22 kV, a special englneering study shall be made to
determine the eftects of the pool installatlon,

it the separallons shown in Table 37 cannol be obtained, the requirgments of
Clause 10.1.3 shall apply.

Table 37 {Page 10U}—Hevise to read:

Table 37
Minimum Cable Separatlons from Swihnming Pools

Type of installation Minimum Separation In Metres
Communication cobles 1.5
Supply cabes:

G — 750V 1.9
Over 750 V — 13 &V k]
Over 15 —22kV 9

Overhead Systsma and Undergreund Syslems

9.1.4

.16

917

9.1.81

9.1.8.2

9.1.8.2

From Propane Tanks
Yhere shalt be & minimum horlzontat separation of 1.5 mirom propans tanks

of 7600 L aggregrale capacity or largar to underground communication er
supply cable. .

Note: This roquirement is similar to that inciuded in CGA Standard 8149.2,
tnstallation Code for Propans Burning Appiiances and Equipment.

From Plpelines

Whan {ald paraliel to, along, o1 near underground pipsilnes, supply and
communication cables shall maintain a horizontat saparation from fhe
pipelinas of al least 300 mm. Where thase sapafallons cannot b obialned,
axtra pracaulion shall be laken 10 ensure the maximum possible separalion
and 1o pravenl fulure conlact, If communication and/or supply cables and
plpellnes shars the same tranch, the above horizonlal separation shall be
oblainad with tha pipstine prelerably al a lowar lavel.

Croaslng Plpollnes

Whaen approaching & crossing, the lacilily thai s insiailad at the grealer dapih
shall, where practicable, be In the fower posilion at the crossing. A minimurm
separation of 300 mm of weli-tamped backlitl shali be malntained al tha polnt
ol crossing; whera this Is not praclicable, exira pracaution shali be taksn io
ensure the maxirmum possible separsatlon and Lo prevent fulure contact. The
cable of pipeling shalt be Inslalled at a uniform depth tor tha full width of any
right-ol-way concerned. )

Belween Cables In Separate Trenches

In case ol separate ownership, the horizontal separalion helweoen supply
cables, belween communication cables, or batwesn supply &nd communi-
cation cables thal are not inslalled in a common lrench shail be 300 mem.

Belwean Cables In 8 Commeon Yrench, Excluding insisliations af Random
Separsllon

Nole: For instaitations at random separation, ses Ciause 9.7.9.

Commitnication Cables and Supply Cables 15¢ V (Phase-{o-Phase} or Less
Although some separalion Is deslrable, contact Is permitied between
communicelion cables, belween supply cables oparating at & voliags of
750V (phase-lo-phase) or less, or belween communication cables and
supply cables operating at the vellage of 750 V (phase-lo-phase) or Isss.

Communicalion Cables and Supply Cables Over 750 V {Phase-to-Phase}
Except as covered by Clause 9.1.9, the saparation {horizontal or veriicai)
belwesn communicalion cables and supply cables operaling at over 750V
(phase-lo-phase) shall consist of not less than 300 mm of woill-tampsd
backlill, o7 100 mm of brick, or 50 mm of conerele, or e lieated waod plank
49 mm thick, or olher mechanical protection ol equivalant strength. Whers n
vertical arrangemeni ol cables is used, lhe commontcation cablas shalins in
the uppaer position with the lower-voltage and highar-voltage supply cablos
progressively in the lowes positions in the trench.

Supply Cables ol the Same Three-Phase Circull
Conlact is parmittad balween supply cadles ¢f the same three-phase circuit
ragardless ol voliage.
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Supply Cables ol BPlilerenl Vollages and Clrcults
Contach is permitied belween supply cables ol dilferent votlages and
circults, provided that:

{a} The cperaling voltago ol any cable does nhol exceed 22 kV. For voltages
higher than 22 kV, speciat consideralion shatl be given 10 the cable design,
grounding, overcusrent protaclion, and avaitable fault current;

{b} if either cable operates above a voltage of 750 V {phase-lo-phass), it
shatl form part of a multi-grounded neulral wye syslem, and such cabtas shall
have a malatlic shealh or conceniric neulral thal is connected to the syslem
neutral,

Ctiher Supply Cables

Excopt as covered by Clauses 9.1.8.1, 9183, and 9.1.8.4, a minimum
separation (horizomat or vertical) of 150 mm of weil-lamped backfill shal Le
obtained betwean supply cables. Alternatively, one or both cables may be
Installed in duct, with random conlac! permlissitie betwean a cable oulside
the ducl and the ducl.

Supply and Communleation Cables - Random Separalion

Separalion betwaen supply and communicalion cables for supply syslam
vollages above 750V {phase-lo-phase) is desisable, bul eilher random
separation or conlacl on a canlinuous basis is permissible, provided thak:

{3) Supply systams are eltectively groundad and the opurating voltage does
nof excesd 22 kV,

{b) The supply cabtes form past of @ multi-groundud neulral wye syslem and
are aqulpped with either a grounded bare concentiic neulral or grounded
bare metallic sheath, In these locations whare thaere s an overriding risk of
damage 1o the concanliic neutral of shealh, such as in corrosive sarth of
rocky areas, or dus Lo the possibility of eteclrolylic corrosion withequipment
lanks associatad with the undarground system, the concentric neulal or
sheath shall be protecled by a jackel. The applicalion of an exlernal jackel on
concentric neutral power cablas shall be subject to mulualagreemant by the
partiss concerned.

Cabte Crossings

Genersl )
For the cabls types of Clauses 9.1.8 and 9.1.9 {he sepasalions slipulaled shatl

be obtalnad al the crossings. For Clause 9.1.7 the separations oblained al the
crossings shall be as stipulated in Clause 9.1 8. A minimum ol 78 mm ol well-
tamped backlill is, however, prelesred lo a direct contacl.

Supply and Communlcallon Cables

When the ssparalion consists of trealed wood plank 40 mm thick. 50 mm of
concrels, or 100 mm of brick, it shall extend along the roula ol (he supply
cabte at leasl 600 mm in both directions from ihe point ol crossing.
Prelarably, supply cabtes shall cross beneath communication cubles.

Depth of Burlal

General
Conununlcation and supply cabies shail be buried al a sufticiani depth below

the surtace of the earth or bottom of dilches 1o minimize the probabilily of
damage.
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9.2.2

9.2.3

9.2.4

2.3
9.1

8.3.1.1

9.0.4.2

9.3.13

Nole: In deciding the depth of burial, the followi

. X A lowing lactors shouvid be
consa_doreq'. tha _p_oss:bf{uy of deep digging; deep frost-fine conditions.
spac:gf soif conditions; vibration from heavy Irallic. Because of aay of thess
condrngns, grester depths than [hose indicetsed below, or mechanical
prolection, may bo requiroed.

Communlcation Cables
Commuanlcalion cables shall be buried balow th

; al 8 surface of the sailh or
bottom of ditches to a minimum depth of 500 mm, except thal for drap
cablas, or for burlal under parkways and{awns, ihis Hgure may be raduced io
450 mm. Greater depths may be required when readways are ¢rossad.

Suppty Cables
Supply cables shall be burled below the surtace ol

the earih or bollom of
ditches 10 8 minlmum depth of 750 mm, axcepl that, for cables nol in gxcess
of 750 V {phase-to-phass), this Higura may be reduced to 600 mm. Under
roadways the minlmum depth for all voltages shail be Incraased to 1 m.

Cabla Crouings

At cable crossings a reduction of 75 mm In the above burial depths is

permlssible, provided the minimum depths ar i i
Sable sroseing, P 8 cblatned on gither sids of the

Reduced Burlafl Deplh

fn some Instances the above deplhs are n i i
ol praclicabt
reduced burial deplhs may be usad: ? bl I vitich case

(ﬂ) fadequa c | protecli ver
i le machanica p eclion o tha cable isinsta fed ag provided
in Clause 9.4; or

{b} By agreemsnt bslween tha parlies concerned.
Eleclrical Proleclion

Supply Cablas

Supply Cables Operallng al 2 Voltage In Excess of 750 V {Phase-io-Phass)
These cables shall have conlinuous sllectively grounded metaltic sheath or
concenlric nsutral capable of carrylng withoul damage the maximum
curient that could develop in case of a cable fayll.

Overcurrent Prolection
Protaclion In case of {aulls on cablas opefaling above a voltage of 750 ¥

|_phase~lo-pl1ase) shall be provided and sslected, sa thal as fast a clearing
tima as praclicable will be obtained.

;rhare shatl be no mare than two automatic ragulated rectosings balors the
aulted cable I3 de-snerglzed; excapt for cablas {e.3.. station feeders)

Supplylng overhead systems, which IGQLH
feé more {han lwo aulomatic

Groundlng

Groundlng shall ba provided lor underground clrcults and associaled
equipment. All gxposed non-currant-cairying metallic parts ossociated with
the undarground system shall be affactively groundad. This Includes metal
poles and the reinforcing stest of concrels poles.
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2.4
3.4.1

%.4.1.1

9.4.1.2

4.4.21

9.4.2.2

Communlcatlon Cablos o )

Communlcatlon cablgs thal conlain supply circuils operating a{ voltages
axcaading 150 V line-lo-ground or 300 V balween any Iwo points of the
circuit, the iransmitled power excasding 150 W, and are used exclusively for
the suppty 9l communicadon circuits shall have conllnqous affacively
greunded metatlic shields or sheaths capable of carrylng,‘wnhout dan}age.
the maximum currant that could davalop !rom_ a 1ag|l within the cables; and
the supply circuits will be promptily de-energized in case of a cable fauvli.

Supply Cables Qver 750 ¥ (Phase-1o-Phase) and Communicalion Cablesina
Commion Tranch . A
These shall be instalied as required by 1tems {a) 10 {d} bolow:

(a} Communigation protective davices shall ba adequate lor the vollages

and currenis tha! may be impressed on Iham showld there be a conlac!
batwaen the comimunicalion and supply conducions,

{b} Aleach translormes location. tha melgllic shgath or shisid ol communi-
cation cables shall be inlarconneclod with available supply primary and
secondary noulrals and supply cable shef:nhs, and ||IB‘ whola shall be
alfectively grounded. 1l this does nol provide a conneclion bt_slwean {he
corminunication cable shealh or shisid and the prlmary neulral within 300 m
ol sach communicaticn terminal, additional connactions shall ba made to
mesl this requirement;

{c} At equipmsmt ground localions othar than Iranstormars, aduqun‘m
giounding of communication cables and supply secondary pedoeslals shalt
be made to the sacondary neulial

{d) Supply and communication cabigs at less than 300-mm separatlon,
including random separation, or continuous conlacl, shall mest the
requirements ol co-ordinated prolection.

Mechanical Proleclion

Generat

Mechanical protection to cables shail be employed, excepl lor the davlallon
allowed under Clause 9.2.5, wheiever.

(a) Reduced depth of burial is required; or
() Thesa is a strong Bkelihood ol deep digging.
To facilitale cable replacement and lo minlmize tratiic-vibratlon damage,

mechanical protection tn the form of pipe or duct shoutd be used whan
roads, railways, or paved areas are crossed.

Croasing Rallways

Provision shall be rmade so thal Lhe mainlesance ol tha cables can be carsied
oul without disturbing the lrack ballast.

Supply cables shall be protscied for the fulk width _o! the right-of-way by one
ol the tollowing examples of mechanical protection:

(a) Cable brick;

{b) Cancrele slabs with a mlatmum thickness of 50 mm;

Ovsrthead Systamia and Underground Systems
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9.5

9.5.1

9.6
9.6.1

2.6.1.1

9.6.1.2

(a5

{c) Trealed pfank at teast 40 mm thick;

{d) Poured concrete wilh a minimum thickness of 50 mrm;
(8} Concrele encased ducl;

() Thick wall duct;

{a} Steel or iron pips; or

{h) Cerlain types ol plaslic duct.

Any comblnallon of these proteclions may be used, bul if & pips or duct is
used under the tracks, it shall exlend at least 2 m beyond sach outsids ralt

I lypa {a}, (1), {g) or (h) mechanlcal protection is used, the 1squirameants of
Ciguse 10.4 shall apply.

Communicatlon cables may be installed without any form of mechanicel

prolection. Where a pipe or duct is used, It shal axtend ai least 2 m bavond
each outside rail,

Rallway Crosslngs

Supply and commaunicalion cabtes shall be located at & depth i notless than
1.1 m hefow the base of the rails. Whare this depth Is npt obininable, &
raduced depth may be permissible bulin no case shali lhe cables beisssthan
150 mm below the boltom of tha ballasl saction, which ts subject to working
or cleaning, and In no cass less than 450 mm below the base of the ratl The
toquirements for machanical proloclion are stated In Clausa 8.4,

Tarminats and above-ground supply and communicallon facitities shail be
located off the raliway right-ol-way. Where this Is not practicabla, the
distance from ths gauge slde of the nearast rall lo the neares] face
ol terminal poles and above-ground lacililes shall be not less than
2.5 m, excepi that al sidings the distance may be not less than 1.9 m. A3
toading sidings, sulficlent space as required shall bae left {or & driveway.
When necessary for supar-alavalion, track curvature, the unobsirucled view
of signals and signs, elc., the Rallway may requlre gresler minimum
distances than those spacilied above, These requiramenis do aot apply {o
tarminals and above-ground lacliities associaled with rallway communica-

tien and signal clrewlis or with railway sleclrlc power clrcults of 750 V [phase-
ta-phase) or lass.

Construclion
Instaliation of Cabies

Gengral
While under some circumstances N is desirable 10 “snake" cables during
installation, thay musl not be kinkad. Al terminations, or where sarth

solttement Is likely, adsquale slack should be provided in the cables to
pravant damsge.

Ploughing ol Cahles
Supply and cammunication cables may be burted by ploughing Individuatiy

or simultangously, provided lhe separalions and daplhs of burlat stipuiated
In Clauses 9.1 and 9.2 are oblained.
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10.1.1

10.1.2

18.1.3

10.1.3.1

Cable Trench

The tranch shalt ba as straight as possible, with the botlom ctean and liee ol
any projecilag stones. Dapending upon the imporlance of the Instalation, a
sand or scisened easth badding below and over the cables may be desirabla.
Howevay, tor all cables, a bedding of sand or backlill iree of slones al laas!
75 mim deep apave and below 1hp cabios, or 8 duct, shall be used In rocky
ground ¢r shale. Ridges or shaip changes in grade of the trench boltom,
which could cause a “pressure pelnl” on the cabls, shall be avoided. When
crossing other trenches or locations whare sarth setliement is likely, the
trench boltom shall be well compactad or some lyps of mechanical
reinfercament used 1o minimize lulure catda movement

Enlering Buildings

All cable entrances into buildings, subways, or other enclosed public areas
shatl be adequataly sealed aiound the cable to prevend the enlty ol gas or
water [nlo the building.

Underground — Ducl and Manhole Syslems

Separations

Genoral

The ducl line shall in genera! not be Instatied directly above or below others
underground systoms. Where il is necessary 10r a ducl hng 10 cross aver or
under another underground facility, the crossing shall be mads al right
anglas or as nearly so 85 clrcumstances will permit, and shall have asgreats
vartical separation as clrcumsiances whl permit bul nol less than 150 mm. A
ducl Hne pasaltaling another uaderground system or other underground
struclures shall have as great a horizontal separation as circumslances
permit bul not less than 300 mm. Whare the above separations cannol be
oblained, extra precaution sheH be laken Lo snsure the maximum possible
separation and lo prevent fulure contacl.

From Plgpelines

When laid parallel Lo, along, or near underground pipelines, ducl syslams
shall malntain a horizontal soparation from (he pipetines of at leas1 300 muan.
Whare lhese separalions canaol be oblained, extra precaution shall be laken
10 ensure the maximum possible sepacalion and 10 prevent future cantact. Il
duct systeins and pipelings shara tha same lanch, tha above hosizonlat
separation shall be cblained, with tha plpeline preferably sl a lowor Jovel.

When appreaching a crossing, the lacility thatIsinstalted at the greater depth
shall, where practicable, be in the luwar position al he ceossing Aminimum
separation ot 300 mm of well tarnped backiil! shall by maintained atthe point
of crossing: whare this Is nol practicable, extia precaution shail be laken 10
ansure the maximum possible separation and to pravent futura contacl. The
ducl system or pipeline shall be installed at a uniform depih forihe full width
of any right-of-way concernod.

From Swimming Pools

Whera supply cabtes (excep! for bondlng conductors of those conductos
gsupplying elactricat equipment associaled with the swimming pool) are
Instalted in a concreta encased plaslic duct bank, the minimum horizontal
saparations betwasn the Inside walls of ihe swimmlng pool and the neares!
facs of tha duct bank shal be as shown in Table 3B. For supply cables

Ovsthsad Systems and Undetgiound Syastems s

10.1.3.2

10.1.3.3

10.1.4

10.1.5

10.2

10.3.1

lnstalled In other types of duct banks, the mini i
Tabta oy ot N . mirdmum saparations shown in

Communication cables Instalted in a ducl b i
ank prescribad In Cleuse 164
shall have the minlmum separations shown In Table 338. ¢

Far voltages abave 22 kV a spacial englnesitng stud
shatl be
determine lhe alfecls on the pool Instaflation. g 14 mada to

Table 38
Minlmum Duect Separatlons fron Swimming Pools

Type of Instellation Minimum Beparation in Matres
Communication cables 0.75
Supply cables:

0 ~750V 0.75
Over 750 ¥V — 15 kY 1.5
Over 15 — 20 kv 2

From Prapane Tanks
There shall be a mintmum harizontal soparalion of 1.5 mfrom propane tanks

of 7600 L aggregale capacity or larger o the nearas|
oL g asliace olthe underground

Nole: T."Jis réquirement s similar 10 that included in CGA Standard Bf46.2,
Instaitation Cedle lor Propane Burning Appliances and Equipment.

tron or Sleel Pipe 88 a Duct

Whare Iron or stesl pipe is used as duct, it shalt not be taid in contact with
waler, gas, steam, or olher metaliic plpe systerns. Where the separation is
less lh_an 50 mm, the metaltic duct shali ba adequatsly separated from other
m_alallic plpe syslems by a barrier of suilable eleciricel Insufatlng materist, jo
minimize any currant transfer that could glve rise to eluctrolytic corraston, or
lhey shall be elsctrically bonded together al tha point of leas! sapa;aiéc;rz.

Deplh ol Butlal

The dislance betwgan lhe top ofaduct system and the top of the pavemant or
other suriace under which the system is constructad shafl be sufliciont o
protect the system from damage. Where practicable, & minimum cover of
600 mm shall be used when the syslem is or Is Jikely to be subject to road
lralllc and 450 mm In other localions; where these depths cannot be
obtalned, other proteclion shall be used or tha duct shall be gncasad in

concrete. Parilcular legislalion exists In some areas callln f ifi
or apes
depihs ef cover 10 ba provided. ¢ pevific

Rallway Crossings

Duci Malarlal and Conslruclion
Duct maierial and construction shall ba as spacified in Clause 10.4, wilh the
exceptlion of pralormed or cast multipts ducts, whish shall be ancasad with

75 mm of concrets lor at Isast 2 m be i
yond aach outside raif, b
for the full widlh of the right-of-way, Ut proferably
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10.3.2

10.2.2

10.2.4

10.3.5

104

10.4.1

10.4.2

Depth Below Base ol Rail

Thetop of all duct banks shall generalty balocated at a dopth of nolless than
1.1 m baelow the base of e raits Whaera this depth Is nol oblalnable, a
taduced deplh |s parmissible butin no case shalt the top of the duct benks be
tass than 150 mm below tha baollom ol tha ballast seclion, which s subjectio
working or cleaning, and in no case less than 450 mm below Ihe base of the
rail.

Whare unusual conditions exist or whera proposed construclion would
intarferes with axisting conslruction, a greater depth than specilied above
may be required.

Deplh Below Surlace of ithe Earth
In no case shali the lop ol the duct bank ba less than 450 mm below Lhe
suriaca ol the earth or the bollom of dilchas,

Harlzenlal Distance Irom fAalls

Manhotas and handholes as well as above-ground terminak lacilities such as
lerminal polas. padastals, housings, atc. shall be located off the railway right-
of-way. Where Inis is not practicable, a reduced dislance is permissible, but
In no case shall tha distance lrom the gauge side ol nearast raii Lo tha neares!
{ace ol above-ground facilities, manholes, and handholes be lossihan 2.5 m,
axcept What, sl sidings, tha distance shall ba not less than 1.9 m. Al loading
stdtings, sufliclant space as required shatl be lell for & driveway. When
necessary {or super-elovation, track curvalure, unobsiructed view of signais
and signs. elc. Ihe Railwaoy may requite grealer dislances than thosa
specilied above.

Thase requirements do nol apply ta terminals and above-ground facilities
associalsd with railway cemmunicalion and signal circuits or with railway
eloctric supply circuits of 750 V [phase-to-phasa) or less.

Ducis Enclosad In Sleel Plpes

The staol pipes shall be of a minimum wall thicknass as specified in ardars ol
\he approptiate railway regulatory authority and shall extend at least 2 m
teyond each oulsida rail, bul preferably the full width of the tighl-of-way.

Construciion ol Ducl Banks

Gonaral )
An underground ducl bank may consist of ene ar more ducts:

{a} Encased in concrale,

{b) Enclosed In sles! pipa:

{c) Requiring no additional protection;
[d} With additional proleclion.

Matarials

Ducts shall be of such malerial, size, linish, and mechanical strength as to
facilitate the installation and maintenance ol cables The mechianical
strength may be inherent in the material or be achieved by some forin ol
encasement. Sea CSA Standards C22.2 No. 134, Fibre Conduil, C22.2 No.
135, Asbestos-Cemenl Conduil, B196.1, Plastic Underground Power Cable
Ducling, and 8196 3, Pv{ Underground Telecommunication Cable Ducting.

Overherd Systemy and Underground Systamsy H

10.4.3
10.4.3.1

10.4.3.2

10.4.4

10.4.4.9

10.4.4.2

1045

10.4.5.1

10.4.5.2

10.4.6

Ducls Encased In Concrele

For normal construction In Tirm solls, ducls encased Ia concret
soparated from each cther by at loast 25 mm of congrale, and tha :usf:r;ai:;ﬁz
shall be completaly encased In concrets at teest 50 mimn thick; excepi that
duct banks for the exclusive use of communication cebles do no! requlie
separation of tha ducts by concrele, providing the duct bank has sdequsle
strangth. Further proteclion, including stest reinforcing, may ba required In
ftuid solis or olher special eircumstances. Concrete shall kave & mloismum
slrenglh of 20 MPa aiter 28 days.

AY rallway crossings, ducts shall be separated Irom each other by at teast
25 mm of concrela, and the ducl bank shalt be completely sncased in
concrole &l leasl 75 mm Ihick. Whars the width of ths duct bank excesds
550 mm, addltional strength may be required. The encasement shal extend
at least 2 m bayond sach outslde rail, bul praferably {or the full wigth of the

gght-of-way, Congcrale shalt have a miatmum strangth ol 20 MPa afler 28
ays.

Ducts Enclosed In Sieel Pipe

When ducts are placed In a steel pipe, the space between the ducts and nipe
shail be sealed al the ands ol tha plpe 1o preven! the entry of waler.

Whore duclts are to be occupiad by supply cables, considaration shait be
given to the pravention ol ovetheating of the supply cablss. Filling the space

betwean Lhe ducts and pipe with maieelal of good t f i
povtitandvied a rermal conductivity may

Ducts Requlring No Additlonsat Prolectton

Ducts wilh no additional mechanicat prolacltion may be placed in s trench
augesed, or pushad, providing thal sulilcient mechanica! strengthis inhegani
in the duct malerial. At raillway crossings where physical and chemical
conditions permit, not more then twoe duclts, each nol exceading 100 mm in
inslde diamater, or ona large-bore corrugataed steel duct o7 reinforced
concrele plpe, may be augered, pushed, or laid In the sarth beneath the
roadbed without any form of protection. At such raltway crossings where the
duct Is placed by augering, the diameter of ths hote shall not excaed the
outsida diameter of the ducl by more than 25 mm. Backlf shall be remmad
lightty around the oulside surlace ol Lhe duct 8t each end.

Such ducls at raltway crossings shall exland al laast 2 m b
i ayond sach
oulside rail, but preferably for the full widih of the rlghl—oi-way.y

Mullipte ducts preformad or cast Into a unil may ba placedinanopaniranch,
augarpd, or pushed. providing thal sulliclent strength i3 inhesent In the
matarial 10 withstand the loading o which it will be subjected.

Ducls with Additonal Protection

Examples of mochanical protection are:

{a) Cable brick;

(b} Concrale slabs with a minimum thickness of 50 mn;
(¢} Trealed planks st laasl 40 mm thick;
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10.4.7

10.4.8

10.4.9

10.5

10.5.1

10.5.2

10.5.3

CSA Standard C22 3 No 1-M1919

{d} Poured concreie wilh a minimum thickness o! 50 mm;
te] Concreis ancasemant;

{f) Stesl or iron pips.

H is recognized Ihai varying degiees ol mechanicak proleclion ara provided
by thase examples. For the more arduous duly and thal duly invelving
reducad burial deplh, concrela encasement, steel or iron pipe, or concrete
thicker than 50 mun shall be usaed.

Grading of Ducls

Whe:e It 15 nacossary lor the ducls 1o drain, the grade ol the ducls shal ba
from the high polnl in the line 10 one or both adjacen! manholes, and such
grade shall ba not lass than 1:400. Ducts terminating at buildings shall be
graded to drain away from the buitding to the manhote. Whare dralnage (o a
manhold 13 impracticable, a drainage pockel shalt be provided al the low

point of the ducl sun.

Seliling
Ducts shall be sullably relnforced or laid on a sultable foundation of

adequats bearing strenglh whare the condition of the soll mighl olherwisa
allow duct setliemant,

Backiliitng
Concrale-encased conduil may be backliled and tamped bslore the

concrete has taken Its Initial set, Where this is not practlcabla, backfilling
shall be posiponed for al leas! 24 hours. On warm sunny days, however, |fIs
advisable to retard the evaporation of waler {rom the concrale.

Conslrucilon of Manholes

Strenglh
The deslgn and censtruction of manholes and handhotes shali provide

sulficlent siranglh 1o sustain the loads thal may reasonably bs imposed on
Ihem.

Dimansions
Except as provided for in Iltams [¢) and (d}, the inside dimensions of

manhiotes shali ba net less than:

{8} Leagth and Width — 1.1 m, provided that a clear working space ol not
lass Llhan 0.8 m can ba obtalnad;

{b) Headroom — 1.8 m, excepl in manholes where the edge ol tha roof
opening is wilhin 0.3 m ol each side of tha manhole;

(e} These dimensions may be reduced in manholes used exclusively tor
communicaiion systern equipment and cables and In all handholes;

(d} Thaessdimensions donol apply lo subsuriace chambers so daesigned that
the equipment housed thesein is accessible lrom the surface of the earth.

Ducl Enlrances {nlo Manholes

Ducts lerminaling in manholas, handholes, or othar permanant opanings of
undergiound syslerns, shall ba provided with an ellactive shield or bushing,
orihe surlace at tha duct entrance shall be 50 shaped as to provide 8 smoalh

outiel.

10.5.4

10.5.5

1056

10.5.6.9

10.5.6.2

10.586.3

10.5.7

10.5.7.1

10.5.7.2

10.5.8

10.5.9.9

10.5.8.2

10.5.9

10.5.9.1

10.5.9.2

Overhoad Systensy end Undeiground Sysloms (]
e -

Drainage

;‘\;’u‘l;f;zc(:;a‘l;;agzézlinl; sujv?;s.;uilab!a Iraps shall be providad 1o pravaniing
! as Into the manhofa. Whare such dralnege |
praclicable, a sump shall ba provided in the Hoor 1o facititate drglnaZeﬂg:

pumping. Whera da i i
provldeg. nger ol llooding exists, back-water valves should alsobe

Aoot Openings

glf;um: aCCess openings to any manhote shall be nol less than 608 mm in
o ma e:. Raclangu}&r op_anlngs shall ba nol tess than 500 mm x 600 mum
capl thal these dimansions may be reduced In the case of handholss. '

Frames and Covera

Manholes and handholes shall be
provided with framss and
sufticlent slrenglh to suslain such loads as may be imposed on t;(;\;::rs o

Tha covars shaif have facliily for
indlcaty ownorshin ¥ for romoval and should bs sullably marked 1o

The covers shall be mechanicall
’ y lixed In place i i
discourage unauihorlzad remaoval, P orbe of sulficlent meento

Hardware

Puliing eyes should ba instailad in th
@ walls of manholes cpposite
bank entrance, ag required, 1o asslst in pulling In cab!es.pp pach duct

The walls of manholes shal baea i i
quippad as requirad with i
support adequalely the cables and splices. d suttabte dswca‘s a

Vanllfation

Standard Manholes

Manholes housing supply cabie -
‘ 3 shall be vented Io the aj ;
the'cover may be used for Ihis purposa. i Severat hofes in

Speclal Manholas
Adequate oulside venlitatlon shall be provided for manhotes that contain

" supply squlpment and those from which any openings sxist inlo subways

entared by the public, Whare such manholss house transtormars, sec.

Iloﬂaﬂzmg swilchss, or e
' gul s, alc ¢t L) a &
ators, et he ventialors sheH bg claa ed a4

Backililing

Backfil!mg around concrele manholes pouredin place shall be delayed unti

tha concigle has sel to aliow th § T
" ' ; mo
| o b ol € saig 1o val of the {orms and the sale

Concrale made wilh normal Posllang
loss tha 73 po cement should be aflowed to setfornol

CO“CIG[& ade with hfgh early stign coman O 1
m th
¥y G 81 t should be altowad o solfor
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Note: Dimensions shown are examples only and may vary for each municipality.
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ANNEXE B

® Lignes directrices pour les croisements avec les
installations de Interprovincial Pipe Line Inc.
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GUIDELINES

For Application to Cross Facilities of

; Imterprovincial Pipe Line Inc. [IPL]

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

Procedure for Applicant Sequence

l INITIAL CONTACT. Advise type of ¢rossing, geograghic | (1)
location and schedulad date of constructicn. :

Carraspondence To: Interprovinelal Pipe Line Inc.

10201 - Jusper Avenue

P.C. Box 398
Edmonton, Alberta
TsJ 249
Atention: Crossings Coordinater
Phone:  {403) 420-5210

FIELD VERIFICATION. Contact | PU's District Office to verity
pipe locations, depths and restricted area.
| PIPE DEPTHS. Review Probe Report from District Office. :
~ APPLICATION. Prepare and submit appiication with ihree |
| {8) prints of the proposed crossing drawing(s) for approval, |

Frocedure for Interprovincial

PIPELINE INFORMATION, Forward ail pipeline data avsil-

abte including pipe specifications, right-af-way lacation,

pipe lvcations, NEB Crossing Regulations, drawing re-

quirameants ang Distriet Office to ¢ontact for confirmation of |

I pipe depths ang rastricled areas.

(4)- nary print indicating the necessary revisicns or additians

‘ AGREEMENT. Raviaw, sign and returm both copies, of IPL's
, | crossing agreements with three (3) copies of the revisad
crossing drawing(s). ‘

actualnotice to IPL prior to the commancemant of tha cross-

NOTIFICATION, Provide a minimum of three working days .
ing construction. (Ses crossing agreament for IPL cantact), -

t
|

v

CONSTRUCTICN. Crossing to he construcied in accar-
. dance with the approved drawing(s). the terms and condi-
© tiens ot iPL, and the Pipeline Crossing Regulations, of the
© NEB.

NOTE:

+~—@—>

qutlining cenditions of the erogsing.

. TECHNICAL REVIEW. Return ane (1) copy of the prelimi- |

together with twe (2) copies of IPlL'e crossing agreement |

APPROVAL. Sign and raturn cne (1) capy of tha agrasment E

fully executed by IPL and send letter ¢f approval granting
. permission for the crossing.

. SAFETY. Raview any special sataty practices that must be
. followed on site priar to construction with tha Centractor or
" Foreign Facility Representative,

CONSTRUCTION, IFL Representative to be present and
ansarve construction,

i CROSSING REPQRT. IFL Representative to compiete
l Crossing Raport and itiustrate As-Buiit infermation on the
I print{s) of the approved drawing(s).

Shouid the Appiicant {Facility Owner) be denied parmission to cross or considers the terms and conditions imposed by IPL to be

inanpropriate, atter remeaiation the Applicant (Facility Qwner) may maka application for leave to cross to The National Energy Board at:

National Energy Baard
311 « B8th Avenue 5.W.
Caigary, Alberta

T2P IM2

Phaone: {403) 299-3665

BNG 35/10051
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literprovincial Pipe Line ine. A
interprovincial Pipe Line (NW) Ltd. v‘:

DRAWING REQUIREMENTS FOR THIRD PARTY CROSSINGS ’

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

The applicant should contact the pipeiine company 2t an early date tor information and to discuss 4
| requirements with respect to the proposed ¢rossing. l

1. Drawing with Revision Number and Date.

2 North Arrow

3. Compiete Land Description L
8

Plan view, show and identity:

a. pipeline(s), pipeline markers, and right-of-way; location of pipeline(s) within right-of-way.

b. facilities (including ali curbs, footings, guard rails, guy wires, poles, fences, etc.) with tie
dimensians to ot or survey line (preferably along pipeline and or right-of-way boundary)
and crossing angle. Crossing angle snould be as close to $0° as possibie.

C. lct {ines, road {imits.

d. locaticn of cathodic test lead terminal box (if apglicatie). !

& for parking lots, storage yards: nearest building with tie dimension to nearest pipefine and J
or right-of-way boundary.

f. for parking lots, storage yards: describe barrier preventing access to unatfected right-gf-
way (eq. fence or concrete curil.

5. Profile View '
for surface structures: along pipeline(s) with highest eievation.

for ungerground facilities: along facility.

pipeline(s) and depth of cover.

faciiities and protective devices with minimum ciearances from each to the pipeline(s) :
(minimum clearances: roads/parking |ots/storage yards - 1.3m; rattways - 2.0m; ditches 1
-0.8m; underground utitities - 0.3m).

e. all underground facilities must maintain the same elevation across the entire width of the
right-of-way except for gravity type facilities.

acoomwm

6. Specifications of Pipeline(s) being Crossed

give diameter(s)

give diameter(s) of casing (if applicabig)

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

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.

e ow

7. Facilities Description
a, roads, parking iots, storage yards: wheel loading, surface, subgrade, name or numter
I designaticn of roads (if any), materiais to be stored (if any).
; . fences: height, material, past (ocations (1.5m minimum from pipeling).
i c. ditches, open drainage systems: depth, width - top and bottom (existing ard proposed),
name or designation (if any).
d. underaround facilities: materials; diameter: maximum voltage; pressure; conduztstructure
- duct size, use ang configuration - size and reinforcement (if any).

NOTES: Theaboveinformation should be incorperated into all drawing(s) used for construction or
I a spacific ¢rossing drawing(s) must pe prepared for approval, These drawing{s) must be
available for reference on site.

L Far Reference, a typicai crossing drawing of these minimum requirements is attached.,

ENG 12710



ANNEXE C

e Exigences et normes d’Amtrak pour |'implantation du
réseau de pipelines
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c—=ansmission wWires and caibles (power cr communication! wi ar
=5 be located over, under, across or ugen Raillroad orepersy and
Eacilities and trazceks owned by others over which the Railroad
operates i1ts eculcment.
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2. APPLICATION FOR CCCUPANCY

A. Individuals, cerporations, municlpalities (known as th
cwner) desiring occusancy of Railrocad preperty by such wize or

cable cccupatlions must agree, upon approval of the censtzuction
details by the Qffice of the Chief Engineer of Railrcad, to
execute an appropriate occupaticnal agreement and pay any
required fees and/or rentals cutlined therein.

B. Appl
addressed to
Passenger Cco
washington,

icaticn for an occupancy shall be by letter
: Rezl EZstate Department, National Railrcad
rperation, €0 Massachusetis Avenue, N.E.,
D.C. 20002 giving the following:

(1) Name of individual, corgoration or municipalizy
desiring the occurpancy.

(2) Complete mailing address of applicant.

(3) Name and title of perscn wheo 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 ccmputations cencerning the proposed
occupancy.

3. APPRQVAL OF PLANS

A. No entry upen Railroad property £or the purpase of
conduc=ing surveys, field inspections, obtaining soil
informatiocn, or any cther purpose associated with the design and
engineering of the propeosed occupancy, will be permitted without
a proper entry permit (Form CE-17}) prepared Dv the Chief
Engineer of the Railroad or his designated representative and

executed by the applicant. It is to be clearly understood that

the issuance of such a permit does not constitute authority o
proceed with the actual construction which cannot begin until a
£ormal agreement is finally executed by the Railroad Company and
permissicn is received by the owner from the designated

inspecticn agency of the Railroad to Eroceed.
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2. Plans Zcr sroposed wire
be submivzed to and mest the ap
Railroad pricr o start of cons
prepared Ln sizes as small as p ihle and are to be fulded g
an 8 1/2 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 zop
so that they can be securad in a file at the upper left-hand
corner and still be unfclded to full size without being removed
from the file.

ine or cable acsupanions shall
wval of vhe Chie? Engineser of
uweticn. These olans are o he
5

Alse, afzer folding, the title bleck and other
identification of the plans shall be visible withou:z the-
necessity of unfclding at the lower right-hand ccrner. EZach
plan shall bear an individually identifying number and an
original date, together with subsecuent revision dates, clearly
identified on the plan soc as to be readily apparent as to just
what revisions were made andéd when.

All plans are to be individually folded and where mare
than one plan is involved, they shall be assembled into complete
sets before submission to +the Railrcad.

C. Plans shall be drawn to scale and show the follewing:
(See Plates I, II, III, IV and V, hereto attached).

(1) Plan view of crossing or occupation in relatien to

all Railrcad facilities. (See Tlate I).

(2} Location cf wire or cable (in £eer} £rom nearest
Rallroad Mile Pest, center line of a Railrocad
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
facilities are located must be shown. In States
where Townships, Ranges and Secticns are used, give
distance 1in feet to the nearest Secticn line and
identily the Section number, Township and Range.

{3} Prefile of ground on center line of pole or tower
line, showing clearances between taop of rail and
botten of sag, as well as c¢learances from bottem
wire or cable to top wire or cable of the
Rallroad's transmission, signal and cocommunicaticon
lines, catenary, and third rail when present. ZI£
none of these facilities are 1n existence at the
point ¢f crossing, the plan should so indicate.
aAczual under-clearances are tg be shown. (See
Plate V for the required clearances).



{4} Shew all knmown propersy lizmes. If wires, cables
or condui=s are within sublic highway Limits. such
limivs should be clearly indicaved with dimensions

freom center Line.

(5) The plan must he specilic, as to:

a. Base diameter, height, class and Zury of
poles. ©Poles shall be set ao closer than 16'Q7
from face of pole tc center line of nearest
track. When necessary, however, each location
will be analyzed tc consider speed, trailic,
etc.

B, Number of, size and mater
as well as number c¢f pairc
cables,

al of power wires,
"

5 in communication

c. Nominal wveltage of line.

é&. Number of, location, size of, material of
ancheors and all guying for poles and arms.

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

4. CONSTRUCTION RECQUIREMENTS

A. Power ard communication lines shall be constructed in.
accordance with "Safety Rules for the Iastallation and
Maintenance of Electric Supply and Communication Lines, Naticmal
Electrical Safety Code Eandrook, Part 2," (current issue},
except as cutlined in item 3 (¢}, Page 2 and except that casing
pipes to contain power or ccmmunicaticn wires cr cables having
an ocutside diameter of over four (4) inches shall be constructed
in accordance with the current issue of Amtrak's "Reguirements
and Specifications for Pipeline Occupancy”, USA, ENG 1604 dated
. Nov., 1987.

B. Onder special conditicns, Railrocad will give
consideration to occupations en its catenary structures, subject
to the approval of the Chief Engineer, and the Railrcad's policy
governing such matters.
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5. LONGITUDINAL QCCUZATICHNS

e e o

Wires and cahles runmning loncgisudinally along Rallroad rnighc
of way shall be constructed as clpse to Railroad prepertcy lines
as peossible. For electrical power wires and cables with
voltages of 34,300 or over and communicatian cables containing
over 1800 pairs, the following information must be submitted in
addition to the derail of the pole top configuratiaon as called
for on Plate IV ¢f these specificaticns:

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

b. Phase of electrical circuit (s).

c. Number 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.

6. INDUCTIVE INTERFZIRENCE

On agreements ccvering longitudinal occupations, provisions
will be included that the applicant will provide appropriate
remedies, at his own expense, toc correct any inductive
interference with Railroad facilities.
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PLATE ¥

FOLTAGZ | QVEEEEAD CLEABANCE
{ Top af Rail to
Bottom of Sag )

0750 - 210t
T51.15,0C0 ’ 281Q"
15,001-50,0C0 30'0“
£9,000 308"
115,000 322"
138,000 330"
345,000 29'10"
500,000 k510"
Tk5,000 . 5312
765,000 53'10"

Caleulation {s 30°Q" + Q.5" per 1,000 wolts over 50,000 volis.



ANNEXE D

® Spécifications pour I'installation de réseaux de cables
et de conduites dans les propriétés d’Amtrak
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glieo GENERAL REQUIREMENTS

1.02

1.02

DESCRIPTION CF WORK LCCATICN

A.

These Specificatiocns apply to the design and construction
of pipelines carrying flammable and non-flammable
substances and to casings over 4-inches in diameter
centaining pipelines, wires, or cables, under, across or
along Railroad property, facilities and tracks or tracks
owned by others over which the Railrcad operates 1izs
egquipment.

DEFINITIONS

A.

The terms "Amtrak" or "Railrcad" are used synonymously
throuchout these specifications, and refer to the National
Railrocad Passenger Corporaticn, Cffice of the Chiel
Engineer, 400 Norzh Capitol Street, NW, Washincton, DC
20001. '

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

The term” Applicant” refers to individuals, Corporations,
or Municipalities desiring occupancy of railroad property
by a pipeline,. '

The term "Occupant® refers to individuals, corgporations or
municipalities who have a current agreement with the
Railrcad to occupy an existing pipeline under, across or
along Railrvad property.

RETERENCID STANDARDS AND SPECIFICATIONS

A

Wherever standards or specifications lssued by a
recognized industry association or regulatory body are
referenced in these Specifications, the reference shall be
interpreted as incorporating the referenced standard or
specification in total into these Specificatiocns as
aprlicable. In the event of a difference between
referenced standard or specificaticns and these
Specifications, the more s+tringent shall govern.
Technical Reference Abbreviations - Whenever in these
Specifications the following terms, or prconouns 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

Q1100 - 1



1.04

ASTM - AMERICAN SOCITTY FOR TESTING AND MATERIALS
1916 Race Street
Philadelphia, PA 19103
AREA = AMERICAN RAILROAD ENGINEERING ASSOCIATION
S0 P Street, N.W.
Washington, D.C. 20001
AWWA - AMERICAN WATER WORKS ASSOCIATION, INC.
£666 W. Quincy Avenue
Denver, CO 80235
CSTI - CONSTRUCTION SPECIFICATICNS INSTITOTIZ
NACE - THE NATIONAL ASSOCIATION OF CORRCSION ENGINEZRS
Bouston, TX 77026
1. When reference is made to the specificatioms or
standards of any of the above organizaticns, Iederal
agencies, trade associations, or others, reference 1s
made to the edition current as of the date of approval
of application for pipeline occupancy. ’

PERMIT TO ENTER RAILROAD PROPERTY

AI

No entry upen railroad property for the purpose of
conducting surveys, field inspections, cbtaining soil
informaticn, or any other purpose associated with the
design and engineering of the proposed cccupancy, will ke
permitted without a proper entry permit (Amtrak Form CE-17)
prepared by the Chief Engineer and executed by the
Applicant.

The issuance of such an entry permit does not constitute
authority to proceed with the actual censtruction which
cannot begin until a formal agreement is finally executed
by the Railroad and written permission 1is received by the
Applicant from the designated inspection agency of the
Railroad to proceed.

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

WORK ON RATLROAD PROPERTY

A.

The safety and continuity of coperation of trains snall 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, seguence and time schedule
of performing such work shall be submitted to the Chief
Engineer for approval 30 days in advance to allow for
proper cocrdination and sequencing of the work bv the
Applicant.

013100 - 2
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In the event the work asffects other rallrcads or transit
authorities, all contacts with them shall be mace by the

applicant.

The Applicant waives all claims against Amtrak Ior delays
or any interference occasioned by railroad trafific.

All Applicant-designed temporary constructicon con 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 constructicn
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 writien notice shall be
given to the Chief Engineer prior to the entering upcn, oOr
commencing ¢f any work on, under or cver railrcad preperty.
Amtrak will furnish such gualified flagman, signalman, or
protection men, other than crossing watchmen, as may be
required to insure complets protecticn ¢f train operations
and railread facilities. The need for this type ¢f service
will be determined by the Chief Engineer on the basis cf
railroad regulations and the Applicant's approved
construction schedule. No work shall proceed without
Fproper protecticon on the site.

All expenses incurred in connection with Drotectlon of
railroad facilities by railrcad employees will be borne by
the Applicant. Billings for such services or expenses,
including labor, materials anéd eguipment will be made
directly to the Applicant for payment.

During construction, railrocad traffic shall be maintained
at all times without interrupticn, exgept when interrupticn
is approved in advance, in writing, by the Chief Engineer.
All operations shall be conducted so as not to interiere
with, interrupt, or endanger the integrity of railroad
facilities. All work on and near railrovad property shall
e conducted in accordance with railroad safety rules and
regulations. The Applicant shall secure and comply with
the Railrcad safety rules and shall give written
acknowledgement to the Railroad that they have been
received, read, and understood by the Applicant and his
employees., C(peraticons will be subject toc Railroad
inspection at any and all times.

All crames, lifts, or other egquipment that will be
operated in the vicinity of the Railrocad's electrificaticn
and power transmission facilities shall be electrically
grounded as directed by the Railroad, and/cr racuired by
OSHA.

gllog - 3



At all times when the work is being preogressed, a z
superviscor for the work with no less than 12 months
experience in the operation of the eguirment being used
shall be present. If boring, drilling, or similar machines
are being used, the machine cperator also shall have no
less than 12 months experience in the operation of the
equipment being usead. Certification of the above is to be
submitted to the Chief Engineer upon request.

Whenever egquipment or personnel are working closer than 13
faet to the centerline of an adjacent track, that track
shall be considered as being obstructed. Inscfar as
possible, all operatiocns shall be conducted no less than
this distance. Operations closer than 135 Zeet to the
centerline of a track shall be cocnducted only with the
permission of, and as directed by, a duly cualified
railroad employee present at the site of «he work. [The
contractor. shall erect a temporary fence, or cther barrier,
15 feet from the centerline of near track as directed by
the Chief Engineer or his autherized representative].
Crossing of tracks at grade by equipment and perscnnel 1s
prohibited except by prior arrangement with, and as
directed by, the Railrocad's Chief Engineer.

All tunneling, jacking and boring operations withia
Railroad influence lines (see Plate II) will be done
continuously on a 24 houxr/day basis, until the operation is
completed to minimize Railroad expcsure to constructicn
hazards. '

COORDINATICH

A.

The Apoplicant shall coordinate his work with his
contractors, sub-contractors, utilify companies,
govermmental units, Amtrak, and any other affected
railroads or transit.authorities with regard to site
access, establishment and use of temperary facilities, work
schedules, and other elements of the specified work which
require interfacing with others.

LAYQUT QOF WORK

A.

The Applicant shall lay out his work true o lines and
grades indicated on the drawings and shall be responsible
for all measurements in connection therewith. The
Applicant will be held responsible for the execution cof 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
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INDEMNIFICATION

A

The Applicant shall indemnify and hold hazrmless Amtrak,
its officers, emplcoyees, agents, SUCCESSQIS and assigns,
regardless of any negligence on their part, from and
against any and all loss, damage, cliaims, demands, action,
suits at law or in eguity judgements, liability or
expenses, including attorneys' fees, for damages for’
perscnal injury, including death, to any person whatscever,
and for damage tc 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 course cf or as a
consequence cf work pericrmed by the aApplicant, its
officers, employees, agents, contractors or

subcontracters. If any part of this secticn shall be helcd
unlawful, invalid or unenforceable, that part shall be
desmed deleted and without prejudice to the lawfulness,
validity and enforceability of the remaining parss herecf.
In any and all claims against Amtrak or any of it
officers or employees by any employee of the Applicant, ary
contractor, anyone directly or indirectly emploved by any

£ them or anyone for whose acts any of them may be liable,
the 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 payakle by or Zor
the Applicant or any contractor under workmen's
compensation acts, disability benefit acts or cther
smployee benefit acts.

INSURANCE

A

B.

Before being permitted toc start work, applicant must
provide satisfactory evidence of minimum financial
responsibility to Amtrak's Tax and Insurance Offlice, cr
other designated office, with regard to financially
protecting Amtrak during construction operations.

Refer to PLATE VIII of these Specifications for
information with regard to Amtrak's Insurance Reguirements.

SCIENTIFIC OR HISTORIC ARTIFACTS

A.

The Apvlicant shall immediately notify the Chief Engineerx
of discovery of scientific or historical artifacts and
shall protect same until identified and removed by tae
apprepriate authorities exercising jurisdiction.

31100 - 5



1.1l RECORD DOCUMENTS
A. The Applicant shall furnish amtrak with one reproducible
copy of each approved Construction Drawing, marked to
indicate all changes and deviaticns from same and annotatec
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 inspecticn.

* * END QF SECTION * *
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SECTION

01340 SUBMITTALS

1.01 APPLICATION FOR OCCUPANCY

aA.

Individuals, Corporaticns and Municipalities (referred to
as +he "Applicant®) desiring occupancy of railroad property
by such pipe line occupations will be required, upon
approval of the construction details by the Chief Engineer,
to execute an appropriate occupaticnal agreement and pay
any required fees and/or rentals outlined therein.
Application for an occupancy shall be by letter addressed
to the Manager Pipe & Wire Acreements, Real Estate
Department - National Railrocad Passenger Corporaticn, 40C
North Capitol Street, N.W., Washingten, D.C. 20001, f(cec:
ts Senior Directer, Engineering Censtruction, 6th Floor,
2000 Market Street, Philadelzhia, PA 19103). The
Application letter shall include:
1. Name of Individual, Cerpcraticn or Municipality
desiring the oczupancy.

2. Cecmplete mailing address of applicant.

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

4. The State in which the- applicant is incorperated, if
applicable. '

All applications shall be accompanied with eicht (8)

copies of all propecsed ccnstruction plans and three {(23)

copies of specifications and computations 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
sc 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 other
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 subseguent revision dates, clearly _
identified cn the plan so as to be readily apparent as
to just what revisions were made and when.
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All plans are to be individually folded and whers mo
than cne plan is involved, they shall be assembled i
complete sets before submission to the Railrcad. Pl
that are approved must include the Railroad File Number
assigned by the Railroad.

2
g
n

r
™
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Draw plan to scale and show the follcwing (see attachec
Plates I, II, IZII, & IV).

1.

Plan view of proposed pipeline in relation to all
Railroad facilities including in electrified territory,
catenary pcle foundations and guy ancicers. The CaS
Duct Line and other undergrcund facillities shall be
located by the applicant by hand excavation in the
presence cf a designated Railroad employee. (see Plazes
I, IT & IIZI. '

Locaticon ¢f pipe {(in feet) £rom nearest Rallroacd
milepost, centerline of a Railrcad bridge (giving
bridge number), or centerline of an existing or former
passenger station. In all cases, the name of 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 toc the nearest
Section line and identify the Secticn number, Township
and Range.

Profile of ground on centerline of pipe from field
survey showing relationship of pipe and casing to
ground level, tracks and other facilities (see Plate
II}). For longitudinal occupaticns, the profile of
adjacent track or tracks mus:t be shown (see Plate IZII}.
211 Railroad property lines. 1£ pipeline is in a
public highway, the limits of the right-of-way for the
highway shall be clearly indicated with dimensions Irom
centerline of the highway.

The angle of crossings in relation toc.centerline of
tracks.

Locaticn of valves or control stations of the

pipeline.

Complete "Pipe Crossing Data Sheet”, (Plate IV), and
put on nplan. .

The plan must pe specific (both on Railroad property and
under tracks that are not on Railrcad property) as to:

1.

2.
3.

Method of installations (see Section 02862).
Size and material of casing pipe.
Size and material of carrier pipe.

¢1300 - 2
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The three (3] reguired items specified in paragraph o
above shall not have an altarnative. ARy application
received indicating such options will not be processed.
Once an application is approved by the Chief Zngineer., no
variance from the plans, specificaticons, methoed of
eonstruction, etc., as approved in the cccupancy document
will be considered or permitted without the imposition by
the Railroad of additional handling charges.

fLocation 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
horizontally frem center line of adjacent track at the
plane of the base of rail drawn on a slope of 1-1/2
horizontal to 1 vertical, submit design and details o tae
pit censtruction to the Railroad Ior approval, complete
with computaticns prepared by a Registered Professiconal
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 ccmputations, including plans and
computations submitted Dy contractors, shall bear the sezl
¢f a Registered Professiocnal Engineer licensed in the state

'in which %he work is being performed. IZf not so Imprinted,

they will be given no fuxrther consideration.

Computations for all structures involving the supbortT or

protection of Railrocad track, embankment anéd facilitles

shall be prepared by and bear the seal of a Registered

Professional Engineer licensed in the state in which tle

work is being performed and shall be submitted with the

construction plans.

Wwhen ccmputer calculations are included with design

calculations +he following documentation shall be furnishec

as a minimum:

1. A synopsis of the computer program(s} stating briefly
required input, method of soclution, approximations
used, second order analysis incorporated,
specifications cor codes used, cases consicdersd, output
generated, extent of previous usage oOr certification of
program(s) and program(s) author.

2. Identification 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.

21300 - 3



4§, Clear identification and printing of all imput and
output values, including intermediate values if such
values are necessary for crderly review.

5. Identification ¢f the processing unit, input/ocutput
devices, storage requirements, etc., if such
supplemental information is significant and necessary
for evaluation of the submittal.

Specificaticons shall conform to Construction

Specificaticns Institute (CSI) 16 Division, 3=-part Secticon

Format. ’

If other than American Railway Engineering Association

{(AREZ), American Society for Testing and Materials (ASTM},

or American Natlonal 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 secticns of
such ¢ther specifications referred to shall accompany the
construction plans and specifications for the work.

* * END OF SECTION * *
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SECTION §41500 TEMPORARY FACILITIEZES AND CONTROLS

1.01 REQUIREMENTS OF REGULATORY AGENCIES

Applicant shall:

A. Obtain ané pay all costs for all permits as reguired ZIor
installaticn and maintenance of temporary facilities and
controls. Applicant.shall maintain such permits in force
throughout duraticn of use or requirement for iltem Zor
which each permit was cbtained.

B.. Comply with all applicable Federal, State and lccal codes,
requlations and cordinances and those of American Ra;;:cac
Engineering Association.

"C. Comply with ’egulat*cns and requirements of all utility or
service companies from which temporary utilities or
services are cobtained, and pay all costs incurred
therewith.

1.02 INSTALLATION AND CCORDINATION~GENERAL

Applicant shall:

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

B. Make structurally and functionally sound throughout.

C. Construct temporary facilities and controls to give
continucus service and to provide safe working conditions.
1. Enforce conformance with applicable standards.
2. Enforce safe practices.

D. Modify, extend or relocate temporary facilities and

controls as work progress reguires.

E. Locate tempcrary facilities and controls to avoid
interference with, or hazards to:

1. Work or mcvement of railroad personnel or traifiic.
2. Vehicular traffic.

3. General Public.

4. Work of other contractors.

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

G. Materials for temporary facilities and ceontrols must be
adequate for the purpose intended and shall not viclate
requirements of applicable codes and shall not create
unsafe conditions, and must be approved by the Chief
Engineer.
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1.058

1.06

1.09

SANITARY FACILITIES

A, Prior to starting the werk, 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 conditicn and ccmply with
the requirements and *egulatlcns of the area in which the
work is performed. :

LIGET AND PCWER

A. Applicant shall make his own arrangements for obtaining
temporary light and power as reguired for the work, and
shall maintain such temporary facilities in 2 proper and
safe ceondition, including compliance with applicable coces.

TEMPCORARY WATER
A. Applicant shall make his own arrangements for obtaining
all temporary water service as reguired for the Werk.

TEMPORARY TRAFTIC CONTROLS

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

TEMPORARY WORE 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 cf
the Occupancy Agreement. Additional space, if regquired,
shall be obtained by the Applicant at no cost to Amtrak.

B. All designated temporary parking, work and storage areas
used by the Appllcant shall be restored to 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 polluticn 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 cl_nglng o the body
and wheels of the vehicle. Trucks arriving at or
leaving the site with materials shall be lcaded in a

gl500 - 2



Pipeline Qeoupancy
10/87
1604

manner which will prevent dropping of materials or
debris on the streets. Spills of materials in public
areas shall be remcved immediately at nc cost to tae
Railrcad.

Waste Materials: No waste or ercsion materials shall
be allowed to enter natural or man-made water or sewage
removal systems. Ercsicn materials from excavations,
borrow areas or stockpiled fill shall be contained
within the work area. The Applicant shall develop
methods for control cf waste and erosicn which shall
include such means as filtration, settlement and manual
removal to satisfy the abeve regquirements. Do nct
dispose of machinery lubricants, fuels, coolants, and
solvents on the site. .

Burning: No burning cf waste shall be allowed withcut
pricr written permission. In cases where permissicn Is
granted, burning shall be conducted in accordance with
the regulations of the appropriate Jurisdiczional
Agency.

Dust Control: The Applicant shall at all times

controcl the generaticn of dust by his operaticns.
Control of dust is mandatory and shall be accomplished
by water sprinkling or by other metheds approvea 2y the
Chief Engineer. . :

Noise Contrsl: The Applicant shall take every aczicn
possible to minimize the noise caused by his

operaticn. When required by agencies having .
jurisdiction, noise producing work shall be rerfcrmed
in less sensitive hours of the day cor week as directed
by the Chief Engineer or as required by local
ordinance.

B. For all piping carrying non-potable liguids, gases or
other pollutants, submit a program for pollution centrol to
the Chief Engineer for his approval prior to beginning
‘cperations.

1.10 PROTECTION OF PERSCNS AND PROPERTY
A. Safety Reguirements

1.

The Applicant shall be responsible for ensuring that
the most stringent provisions of the applicable
statutes and regqulations of the political subdivisicn
in which the work is being perfcrmed, and the
Department of Labor-Occupaticnal Safety, Health
Administration provisions, pertaining to the safe
performance of the work are observed and further, that
the methods of performing the work dec not involve undue
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danger to the personnel empleoved therecon, ralliroad
emplovees, the public, or to public and private
property. Should charges cf vigclation of any ¢f 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.

The Aprlicant shall erect and maintain, as reguired by
existing conditions and progress cf the work, all
reasonable safequards for safety and protection,
including posting danger signs and other warnings
against hazards, promulgating safety regulaticns 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 reasonakble protection to prevent damage, indjuzy
or lecss to:

1.

2.

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

All the Work and all materials and egquipment to De
incorporated therein, whether in stcrage on or cii the
site, under the care, custody or control c¢f the -
Contractor or any tier of sub-contractor associated
with the Prcject.

Other property at the site or adjacent thereto,
including walks, pavements, roadways, stIuctures, and
utilities not designated for removal, relpcation or
replacement in the course of construction. Anv damage
to such items shall be restered to original conditicn
by the Applicant at no cost to the Railrocad.

First Aid

1.

Use
1.

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

of Explosives

The use of explosives will not be permitted.

Site Securizy

1.

2.

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

The Applicant shall permit access to the site only to
his employees or contractors working on the site and to
those persons having business with the Applicant
related tc the Work or to others as may be authorized
by the Chief Englneer.
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3. The Applicant shall provide such security measures as

he may reguire to protect his tocls, eguipment 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 cther vermin to be
left laying around the site. Deposit such items in closed,
rat-procf metal containers for dispesal con a regular basis.

RUBBISHE AND DEBRIS REMCVAL

A.

Neatly pile rubbish and debris resulting from the Work ina
a single location on the site and remove Irom this locaticn
at least once a week and legally disposes cf same oII the
site. Remove on a more frecguent basis if such rubbish or
debris interferes with railroad activities, the work of
others or creates a fire or safety hazard.

Do not dispcse of volatile wastes such as mineral spirits,
oil, or paint thinner in storm or sanitary drains or upcn
the site.

Do not dispcse of wastes into streams cor waterways.

* *+ IND OF SECTION * *
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SECTION

02860 PIPELINE OCCUPANCY GENERAL CRITERIA

1.01

GENERAL REQUIREMENTS

.

B.

Pipelines under Railroad tracks and across Railroad
operating right-of-way shall be encased in a larger pipe or
conduit called the casing pipe as indicated in Plate II.
Casing pipe will be regquized for all pipelines carrying
0il, gas, petroleum products, or other flammable or highly
volatile substances under pressure, and all non-£lammable
substances which, from their nature or pressure, as
determined by the Chief Zngineer, might cause damage 1iZ
escaping o¢n, under, over, OT near Railrovad property.

for non-pressure sewer or drainage crossings where the
installation can be made without interference IcC Railroad
operations, as determined by the Chief Engineer, the casing
pipe may be cmitted 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 beyond the

rignt-coi-way when the.right-cof-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 railroad right-ci-way
shall be located as far as practicable Zrom any tIacks or
other important structures and as close to the Railrxocad
property line as possible. £ located within 25 feet of
the centerline ¢f any track or closer than 45 feet to
nearest point of any bridge, building or other important
structure, the carrier pipe shall be encased (see &lso
Section 02862 Para. 2.0l and Plate III)}.

Pipelines shall be located, where practicable, to cross
rracks at approximate right angles theretc, but preferakbly
at not less than 45 degrees.

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

Pipelines carrying liquified petroleum gas shall, where
practicable, cross the Railrcad where tracks are carried c¢n
embhankment.

Any replacement or modificaticn of an existing carrier
pipe and/or casing shall be considered a new installation,
subject to the regquirements of these Specifications.
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1.04

J.

K.
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Where laws or orders of public authority prescribe a
nigher degree of protection than specified herein, then t&
higher degree so prescribed chall be deemed a part of these
specifications.

ipelines and casings shall be suitably insulated from
underground conduits carrying electric wires on Railroad
property.

INSPECTION AND TESTING

A.

CATE
A.

B.

SOIL
A.

For pipelines carrying flammable or hazardous materials
ANSI Codes B 31.8 and B 31.4, current at time of
constructing the pipeline, shall govern the inspection and
testing of the facility on Railread property, except that
procf-testing of strength of carrier pipe shall be in
accordance with the reguirements of ANSI Code B 31.8 for
locatien Classes 2, 3, or 4 or ANSI Code 3 31.4, as
applicable, for all pipelines carrying oil, liguified
petroleum gas, natural cor manufactured gas, and other
flammable substances.

ODIC PROTECTION

Cathodic protection shall be applied to all pipelines and
casings carrying flammable substances.

Where casing and/er carrier pipe is cathodically protected
by other than ancdes, the Chief Engineer shall be notified
and suitable test shall be made, witnessed by the Railrcad
£o insure that other Railrsad structures and facilities are
adequately protected from the cathodic current in
accordance with the recommendations of Reports of
Correlating Committee on Cathodic Protec+tion, current lssue
by the National Association of Corrosion Engineers.

INVESTIGATIONS
For all pipe crossings 36 inches in diameter and larger
under tracks, and at other locaticns, the Chief Engineer
will reguire soil borings, or other soil investigations be
made to determine the nature of the underlying material.
Thme location and method of soil boring or other soil
investigations must be submitted to the railroad 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 regquired when, in the judgment of the Chief Engineer,
they are necessary to determine the adeguacy of the design
and construction of the facilities. The location and
method of soil bering or other secil investigaticns must be
submitted to the railroaé for approval.
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Borings shall be made on each side of the tracks, on the

centerline of the pipe crossing, and as close to the tracks

as practicable. {See Secticns 01100 and 01300 relative to

Procedures)

Soil borings shall.be in accordance with the current issue

of the American Railway Engineering Association

Specificaticns, Chapter 1, Part 1, *Specificaticns for Test

Borings." Soils shall be investigated by the split-spoon

and/or thin-walled tube method and rock by the Coring

method specified therein, as appropriate.

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 tle
pipeline construction plans.

3. Description of soil classification of soils and rock
encountered.

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

S. Identification of where samples were taken and
percentage of recovery.

6. Location of ground water at time of sampling and, iZ
available, subsecquent readings. '

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

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

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

10. Standard penetration in Blows/ft.

The location of the carrying pipe and casing shall be

superimpocsed on the Boring logs before submission to the

Chief Engineer.

Soil investigation by auger, wash, or rotary drilling

methods are not acceptable.

Soil Boring logs shall be accompanied by a plan drawn to

scale showing location of borings in relation %o the tracks

and the proposed pipe location, the elevation of ground

surface at each boring, and the elevation orf the base of

-rail of the tracks.

SUPPCRT OF TRACKS

A.

When the jacking, bering or tunneling methed of
installation is used, and depending upon the sizes and
locaticon of the crossings, the existing soil conditiens and
elevation of ground water, temporary track supporting
structures shall be installed at the direction of the Chiel
Engineer and at the expense of the Applicant.
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B. The type of temporary track supporting structures to be
ins+talled shall be approved by the Chief Engineer.

Cc. Unless otherwise agreed, all work invelving rail, %ties and
other track material will be performed by the Railrcad’'s
employees at the Applicant's expense.

5. Track supports shall be supplied by the applicant and
delivered to a site approved by the Railroad. Provisicns
for unloading will be provided by the Applicant at no
expense to the Railroad. The Applicant will provide
necessary labor to handle the material for pre-installation
inventory.

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

PIPELINES CN BRIDGES

A. Pipelines carrying flammable substances oI ncn-flammable
substances which by their nature might cause damage if
escapipg on or near railroad facilities or perscnnel, shall
no+ be installed on bridges over railroad tracks or bridges
carrying railrcad tracks.

B. In special cases when it can be demonstrated to the Chiefl
Engineer's satisfaction that such an installation is
necessary and that ne practicable alternative is available,
the Chief Engineer may permit the installaticn and only by
special design approved by him. '

C. Pipelines cn bridges shall be so located as to minimize
the possibility of damage from vehicles, railroad
egquipment, vandalism and other external causes. They shall
pe encased in a casing pipe. Where appropriate, permanent
barriers shall be constructed at each end of the bridge to
prevent trespassers from crossing the bridge via the pipe
casing.

BONDING AND GROUNDING OF PIPELINES IN ELECTRIFIZD TERRITORY

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

B, Carrier pipe suppcrting hangers, mountings or cradles
shall provide an insulation value of not less than 25 KV.
and an air gap of not less than 2 inches between casing and
any porticn of mounting assembly.

C. Casing shall be bonded to Railroad's return at each end
through bridge steel or direct when girders are of
nen-conductive material, cenforming to Amtrak Drawing Z.7.

02860 - 4



G.

i
EJ
U
@
§
$
o
®
[
0
£
[
3

[
E g
Cr oy )

LN A

Oy e

11200 ¢ (Details for Power Bonding c¢f Structures), and
Plate V.,

Pipeline may be pre-csazted as per the attached H.C. Price
Co. "Pritec® Specificaticn revised Octeber 23, 1878 cr
appreved equal {(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 egual. Minimum of two wraps
required ~ see Plate VII.

Fiberglass conduit made by the Ciba - Geigy Cerp. known as
Dualoy T & D conduit is also acceptable as an isclaticn
means subject to aprroval of the Chief Engineer.

Any grounding or isolation metheods used must have a
minimum dielectric value of 25,000 volts.

1.08 ABANDONED PIPELINES AND/OR FACILITIZ

A

El

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

Facilities cther than pipelines will be removed or altereg
at abandonment to the satisfaction of the Chiel EZngineer.

1.09 DRAINAGE

A.

Occupancies shall be designed, and their constructicn
shall be accocmplished, so that adequate and uninterrupted
drainage ¢f Railroad right-of-way is maintained. 1IZ, in
the course of construction, it may be necessary to block a
ditch, pipe or other drainage facility, the Contractor
shall install temporary pipes, ditches or other drainage
facilities as required to maintain adequate drainade, as
approved by the Chief Engineer. Upon ceompletion of the
work, the temporary drainage facilities shall be removed
and the permanent facilities restored.

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

* * ZIND OF SECTION * *
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SECTION 02861 CARRIEZER PIPE
PART 1 GENERAL
1.01 RELATED REQUIREMENTS SPECIFIED ELSEWEZRE

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

B. Cathodic Protection - Section 02860, Art. 1.C3.

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

D. Casing Pipe - Section 02862, Entire Section.

E. Miscellaneous General Criteria - Sec%=ion 02860, Art. 1.01.

A. If the maximum allowable stress in the carrier pipe <¢n
either side of the occcupancy of Railroad property is less
than as specified in Section 02860, Ar+. 1.01 above, the
carrier pipe on Railroad property shall be designed at the
same stress as the adjacent carrier pipe.

8. Requirements for carrier pipe under Railroad tracks shall
apply for a minimum distance equal toO that of the casing
pipe as specified in Section 02862.

C. Carrier pipes within a casing shall be desicgned according
+o Railroad Specifications as 1f they were not encased.

D. All pipes, ditches and other stIuctures carrving surface
drainage on Railrocad property and/or crossing under
Railrcad tracks shall be designed to carry the run-off from
a one hundred (100) year storm. Ceomputations indicating
this design and suitable topographic plans, prepared by a
Registered Professional Engineer, licensed in the state in
which the work is being performed shall be submitted tc the
Chief Engineer for approval. If the drainage is to
discharge into an existing drainage channel on or under
Railroaéd right-cf-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.

1.02 ©DESIGN CRITERIA
PART 2 PRCDUCTS
2.01

GENERAL - All pipes shall be designed for the external and
internal loads to which they will be subjected. The dead load

0% earth shall ke considered 120 pounds per cubic Zfoot.

Railroad live locading shall he Ccoper's E-80 with 50% added Icr
impact. In any event on Railroad property or where Railroad
loading will be experienced, the following shall be the minizum
regquirements for carrier pipes:
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A. Reinforced concrete pipe - ASTM Spec. C-76, Class V, Wall
c.

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

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

OIlL AND GAS PIPES

A. Pipelines carrying oil, licquefied petroleum gas, natural
or manufactured gas and other flammable products shall
conform to the reguirements of the current ANSI 2 31.4,
with Addenda, Ligquefied Petroleum Transportation Piping
Systems,” ANSI B 31.8, "Gas Transmission and Distributicn
Piping Systems," and other applicable ANSI Codes, excerpt
that the maximum allowable stresses for design oI steel
pipe shall not exceed the following percentages oI the
specified minimum yield strength (multiplied by the
longitudinal jcint factor) of the pipe as defined in the
ANSI Codes:

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

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

b. Fifty percent for pipelines carrying liguefi
petroleum gas and other flammable liguids wi
flash point.

c. Sixty percent for installations on ¢as pirelines.

2. Steel pipe without a casing laid leongitudinally on
Railrecad rights-cf-way or on Raillrocad property. (The
following percentages apply to hocop stress):

a. Sixty percent for installaticns on @il pipelines.

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

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

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

shall conform to the current ANSI specifications A-21 Series

21/45 Izon strength with plain end, compression type or

mechanical jocints. The strength to sustain external Railroad

and other loadings shall be computed in accordance with the
current ANSI A-21.1 "Thickness Design of Cast Iren Pipe®.

ed
th lew

VITRITIZD CLAY PIPE - ASTM Spec. C-700, Extra Strengti.
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CCRRUGATED METAL PIPE - AREA Spec. Chapter 1, Part 4.

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

OTEER - Other miscellaneous piping not specified above shall
be as approved by Chief Engineer.

SHEUT-OFF VALVES

A. DProvide accessible emergency shut-off valves at each side
of the railroad within distances and at locaticns as
directed by the Chief Engineer.

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

SIGNS

A. DProminently identify all pipelines {except those in
streets where it would not be practical to do so) at
rights-cf-way by durable, weatherproof signs located cver
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 peint of sign.

S. Emergency telephone in event of pipe rupture.
§. RR File Number.

B. For pipelines running longitudinally cn Railrcad 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 3500 feet
apart, unless ctherwise directed by the Chief Engineer.

C. Submit details of signs {(materials, size, method of
supper%, etc.) to the Chief Engineer for approval with the
application.

02861 - 3



3.01 INSTALLATION
' A. 1Install carrier pipes in accordance with approved

Construction Drawings, regquirements of tais specification,

and all applicable codes and ordinances.
8. Install carrier pipes with sufficient slack so that they

are not in tension.

* * END OF SECTION * *
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SECTION 02862 CASING PIPE

PART 1 GENERAL

1.01 RELATED REQUIREMENTS SPECIFIED ELSEWHERE
A. Miscellaneous General Criteria - Section 02860.
B. Carrier Pipe - Section 02861.

1.02 DESIGN CRITERIA

A. Casing pipe and joints shall be of metal and of leakproo:
construction.

B. Casing pipe shall be designed for the eartl and/cr cther
pressures present, and for railrcad live lpad. The dead
lcad of earth shall be censidered 120 pounds per cubic
foot. Railroad live locad shall be Cooper E-80 with 30%
added for impact.

C. The inside diameter of the casing pipe shall be such as <o
allow the carrier pipe %o be remcved subseguently without
disturbing the casing or the roadbed. For steel pipe
casings, the inside diameter of the casing pipe shall De at
least two (2) inches greater than the largest outs:ide
diameter of the carrier pipe joints or couplings, Zor
carrier pipe less than six (6} inches in diameter; anc ac
least four (4) inches greater for carrier pipe six (6)
inches and cver in diamexar.

D. For flexible casing pipe, a minimum vertical deflection oI

n

the casing pipe, of 3% of its diameter plus 1/2 inch, shall
be provided so that no lcads £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 Dbe
greater than is necessary to permit the inserzicn of the
carrier pipe.
Casing pipe under Railroad tracks and across Railroad
rights-cf-way shall extend the GREATER of the Iollowing
distances, measured at right angles to centerline of track:
1. Across the entire width of Railroad right-of-way (See
Section 02860, Paragraph 1.01, D.)

2. Three (3) feet beyond ditch line.
2. Two (2} feet beyond tce of slope.
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4. A minimum distance of 25 feet each side from
centerline of cutside track when casing is sealed at
both ends.

5. A minimum distance of 45 feet from ceanterline of
sutside track when casing is open at both ends.

§. The distance 1.5 times the depth of invert of casing
as indicated on plate II.

. TIf additional tracks are constructed in the future, the
casing shall be extended correspondingly at the expense of
the Applicant.

G. Table-of Live Loads.

LIVE LOADS, INCLUDING IMPACT, TOR VARIOUS HEIGHTS OF COVER
FOR COOPER E 80

COVER(FT) LOQAD(PSF) COVER(FT) LOAD (PSF) COVERI(FT) LOAD(2S7)
2 -e......3800 10 ..0v....1100 20 .........300
5 ........2400 12 t.ees... 800 30 veee.....100
8 cece-...1600 15 .veeea... 600

PROTECTION AT ENDS OF CASING

A. Casings for carriers of £lammable substances shall be
suitably sealed to the outside of the carrier pipe.
Details of se€als shall be shown on the plans.

B. Casings for carriers of non-flammable substances shall
have both ends of the casing blocked up in such a way as t2
prevent the entrance of foreign material, but allowing
leakage to pass in the event of a carrier break.

c. Wnere ends of casings are at or above ground surface anc
above high water level, they may be left open, provided
drainage is afforded in such a manner that leakage will ke
conducted away from railroad tracks and structures.

VENTS

A. Sealed casings for flammable substances shall be prcperly
vented. Vent pipes shall be cof sufficient diameter, but In
no case less than two (2) inches in diameter, and shall Dbe
attached near each end of the casing and project throuch
the ground surface at right~of-way lines or not less +than
45 feet (measured at right angels) from centerline of
nearest track.

B. Vent pipes shall extend not less than four (4) feet above
the ground surface. Top of vent pipe shall have a
down-turned elhow, properly screened, or a relief valve.
Vents in locations subject to high water shall be extended
above the maximum elevation of high water and shall be
supperted and protected in a manner approved by the ChieZ
Engineer.
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¢. Vent pipes shall be at least four (4) Ffeet (ver=tically)
frem aerial electric wires.

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

PRODUCTS

2.01

2.02

2.03

$TETT, PIPE - minimum yield strength of 35,000 psi. Smooth
wall pipes with a nominal diameter of over 54 inches will not
be permitted. When steel casing pipe 1is used, the ends shall
bé beveled with a single V-grocve for field welding. Pipe
joints shall be butt welded by 2 certified welder with a full
penetration weld on the outside circumference of the pipe. The
single V-groove butt weld shall conform to the latest A.W.S.
Welding Code.

TABLE OF MINIMUM WALL THICRNESS FOR STTEL CASING PTIPE
{for InZormaticn Only) :
Nominal Thickness-Inches Neminal Thickness-Inches

Coated or Uncocated Nominal Ccated or Uncoataed Nominal
Cathedically and Un- Diameter Cathodically and Un- Diameter

Protected protacted Inches Protec+ted protected Inches
0.373 80.375 22aUnder 0.4609 0.532 34~386
0.375 0.407 .. 24 0.500 0.563 38-42
0.375 0.438 26 0.564 0.626 48
0.406 0.469 28=30 0.625 0.688 54
0.438 0.501 32

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

CORRUGATED METAL PIPE AND CORRUGATED STRUCTURAL PLATE PIFE -
may be used for casing only when emplaced by the open-cut

method. Jacking or boring through Railroad empbankment is not
permitted. Pipe shall be asbestos-bonded, bituminous coated

and shall conform to American Railway Engineering Association
Specifications Chapter 1, Part 4.

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

If concrete pipe is to be jacked into place, it must be smootd
wall with grout holes tarped for nc smaller than 1-1/2 inch
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pipe, spaced at approximately 3 feet around the circumiference
and approximately 4 feet longitudinally cast into the pipe at

manufacture. Immedia+tsly upcn completicn of jacking
operations, the installation shall be pressure grouted as
specified in Paragraph 3.922, C, 3 below.

2.05 TUNNEL LINER PLATES -~ shall be four flange and otherwise
conform to American Railway Engineering Associaticn
Specifications Chapter I, Part 4. In no event shall the liner
plate thickness be less than 0.1046 inches. Tunnel liner
plates are to be used only to maintain a tunnelled omeﬂ1rg
until the carrier pipe is installed, and after the carrier p
is installed, the annular space between the carrier and line
must be filled with 1:6 cement grout or lined with 6 inches
concrete, reinforced with 6x6-6/6 wire mesh for tunnels up ¢
108 inches in diameter. Required thickness of lining Zor
larger tunnels will be determined by span and structural
analysis. 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. :

e

Q0O M
I

PART 3 EXECTUTION

3.01 DEPTHE COF INSTALLATION '

A. Casing pipe under Railroad txracks and across Railroad
rights—ocf-way shall be not less than 5~1/2 feet Irom base
of rail to top of casing at its closest point, except that
under secondary or industrial tracks this distance mav be
4-1/2 feet as approved by the Chief Engineer. On other
porticns of rights-of-way where casing is not directly
beneath any track, the depth from ground surface or Irom
bottom of ditches to top of casing shall be nct less than
three (3) feet, unless otherwise specified herein.

B. Pipelines laid leongitudinally on Railrcad rights-of-way 50
feet or less from centerline of track, shall be buried not
less than five (5) feet from ground surface toc top of pipe
for pipelines carrying oil, gas, petroleum products, cor
other flammable or highly volatile substances under
pressure and all non-flammable substances which by their
nature or pressure in the Jjudgment of the Chief Engineer
may be hazardous to life or property. For pipelines
carrying water, sewage and ncocn-flammable substances, the
distance from surface of ground to top of pipe may be four
(4) feet. Pipelines should be a minimum of three (3} feet
from existing ditches and CaS duct lines.

C. Pipelines are considered to be subject to Railroad lcading
and shall require a casing or be of special design approved
by the Chief Engineer when within the line of track live
lead influence as shown on Plate ITI.
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Where pipeline is laid mocre than 30 feet f£rom centerline

af =rack, the minimum cover shall ne at least three (3}
feet,

CONSTRUCTION

aA.

Casing pipe shall be so constructed as to prevent leakace
of any substance from the casing througheout its 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 of a
waterway under the Railroad, and with an even bearing
throughout its length, and shall slcpe to cne end (excert
for leongitudinal occupancy.

Tastallations by open trench method will be permittad ocnly
with the apprcoval of the Chief Engineer and Division
General Superintendent and shall ccmply with American .
Railway Engineering Asscciation Specifications, Chapter I,
Part 4, "Installation of Pipe Culverts”.

Tnstallation of casing pipe will be pericrmed only by
contractors who have demonstrated to the satisfaction of
the Chief Engineer that they have had previcus successful
experience with casing installations by the method chosen.
Casing pipes shall be installed by one of the following
methods: ' '

l. Jacking :

a. This method shall be in accordance with American
Railway Engineering Association Specificaticns,
Chapter 1, Part, "Jacking Culvert Pipe throucgh
Fills." This operaticn shall be conducted without
handmining ahead c¢f the pipe and without the use of
any type of boring, auguring, or drilling
equipment.

b. Bracing and backstops shall be so designed, 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 Lcad Influence
Line as shown on Plate II and as described in
Secticn 01300., para. 1.02-E.

c¢. 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 Dbe conducted
continuously on a 24 hour a day basis until the
jacking cperations are completed.

2. Drilling - This method 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
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o the pipe casing being installed and which 1s 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 density slurry (oil 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 cf +the cutter units to
prevent any jetting action ahead ¢f 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 eartd
or rock is being drilled. Methods of similar nature
shall be submitted to the Chief Engineer for approval.
Unless otherwise approved by the Chief Engineer,
drilling operations shall be conéducted continucusly on
a 24 hour a day basis until the drilling cperaticons ace
campleted. .
Tunneling

a. Tunneling operations shall be conducted as
approved by the Chief Engineer. Care shall be
exercised in trimming the surface of the excavated
section in order that the steel liner plates fit
snugly against undisturbed material. Excavation
c<hall not be advanced ahead of the previously
installed liner plates any more than I1s necessary
for the installation of the succeeding liner
plate. The vertical face of the excavaticn shall
be supported as necessary to prevent sloughing. At
any interruption cf the sunneling operztion, the
heading shall be completely bulkheaded. Unless
otherwise approved by the Chief EZngineer, the
tunneling shall be conducted continuously, on a
24-hour basis until the tunnel liners extend at
least the distance 1.5 times the depth of invert:
from end of tie of last track.

b. While driving ‘tunnel, tight nreasting must be
maintained on the upper 180° of the face and,
depending on soil conditions, the lower 180°. On
any shutdowns (under oT peyond 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 (or
other approved material) simultanecusly with each
advancement of the shield.

d. An ample supply of hay and/or sand bags must be
kept at the site to fill any voids caused by the
removal cf large stones or other obstructions
extending cutside the shield.
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A uniform mix+ure of 1:6 cement grout shall be
placed under pressure behind the liner plates, In
addition to the previcusly placed pea gravel.

Grout holes, tapped for no less than 1-1/2 inch
pipe and spaced 3 feet * arcund the tunnel liner,
shall be placed in every cther ring, or an egqual
number of grout plugs 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 clese to the heading as
possible, using grout stops behind the lizer
plates, if necessary. Grouting shall proceed as
directed by the Chief Engineer, but must he
executed at a minimum of every 24 hours.and ia no
event shall more than six lineal feet of tunnel be
progressed beyond the grouting.

Tunneling Shields

a.

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 alsoc require a shield
when, at the scle discretion of the Chief Exgineer,
soil or other ceonditions indicate its need.

The shield shall be of steel constructicn,

designed to support railrcad track loading as
specified in Paragraph 1.02 B herein, in addition
to other locadings it must sustain. The advancing
face shall be provided with a hood, extending nc
less than 20 inches beyonéd the face and extending
around no less than the upper 240° oI the total
circumference. Installaticns 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 cne complete ring of liner
plates within the shield before it is advanced for
the installation of the nex%t 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 lipner or pipe must neot
exceed 1" around the perxiphery.

It shall be adeguately braced and provided with
necessary appurtenances for completely bulkheading
the face with horizcental breastboards, and arrancged
sc that the excavation can be benched as mayv be _
necessary. Excavatien shall ncot be advanced beyond
the edge of the hood, except in rock.
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Manufacturer's Shep Detail plans and
manufaceurer‘s computations showing the ability of
the tunnel liner plates to resist the jacking
stresses shall be submitted to the Chiel EZngineger
for approval.

For jacking reinforced concrete pipe, tle shield
shall pe fabricated as a special section of
reinforced concrete pipe with the steel cutting
edge, hcod, breasting attachments, etc., cast into
the pipe. The wall thickness and reinforcing 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 arcund
the circumference of the shield (cr the
aforementicned special reinforced concrete section)
and no more than 4 feet centers longitudinally
shall be provided.

Detail plans sufficient to determine the adeguacy
¢f the Shield, accompanied with design calculaticnhs
prepared by a Registered Prcfessional Engineer,
shall be submitted to the Chief Engineer for
approval and nc work shall proceed until such
approval is obtained.

Boring -

a.

This method consists of pushing the pipe into the
fill with -2 bering auger rotating within the pipe
to remove the spoil. When augers, or similar
devices, are used for pipe emplacement, the frzont
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 excavaticn ahead of
the pipe. The auger and cutting head arrangement
shall be remcvable from within the pipe in the
event an obstruction is encountered. The over-cut
by the cutting head shall not exceed the outsice
diameter of the pipe by more than one-half inch.
The face of the cutting head shall be arranged toO
provide reasonable obstruction to the free flow of
soft or poor material.

The use of water or other liguids to facilitate
casing emplacement and/or spoil removal is
prohibited.

Plans and descriptiens of the auger stop
arrangement to be used shall be submitted to the
Chief Engineer for appreoval, 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 BRICE TO THIS INSPECTICN WIl. 2E
BALTED AND THE INSTALLED CASING ABANDONED
TN PLACE IN ACCORDANCE WITH SECTION
02860, PARAGRAPH 1.08
d. Any method wihich employs simultaneocus becring and
jacking or drilling and jacking for pipes cover &
inches in diameter which does not have the above
arrangement WILL NOT BE PERMITTED. For pipes 8
inches and less in diameter, augering or bering
without this arrangement may be considered Icr use
only as approved by the Chief Engineer.
Tf an obstruction is encountered during installaticn
to stop the forward action of tlhe pipe, and it becomes
evident that it is impossible to advance the Ddirce,
operations will cease and the pipe shall be abandcned
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. I
voids should develop or iZ the bored heole diameterx is
greater than the outside diameter of the pipe (plus
coating) by more than approximately 1 inch, grouting or
other methods approved by the Chief Engineer shall e
employed to fill such vaoids.
Pressure grouting of the soils or freezing of the
soils ‘before or during jacking, boring, or tunneling
may be reguired 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 (%) continuous years experlence
of successfully grouting scils.
The materials %o be used and the method of injection
shall be prepared by a Registered Professional Soil
Engineer, or by an experienced and cualified company
specializing in this work and submitted for approval to
the Chief Engineer before the start of work. Proof of
experience and competency shall accompany the
submission.
When water is known or expected to be encountered,
pumps of sufficient capacity to handle the flew shall
be maintained at the site and, upon approval of the
Chief Engineer to operate them, they shall be in
constantly attended operaticn on a 24-hour basis until,
in the scle judgment of the Chief Engineer, their
cperation can be safely halted. When dewatering, close

v =
-
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cbservation shall be maintained to detect any
settlement or displacement or railroad 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 peints, vacuum well points, or deep wells to
prevent the inflow of water or water and soil into the
heading. Ground water observation wells may be
required to demonstrate that the dewatering
requirements are being ccmplied with.

Proposed methods of dewatering must be submitted te
the Chief Engineer for approval prior to
implementaticn. The discharge Ircm the dewatering
cperations in the vicinity of the Railrcad shall be
carefully monitored, and if in the opinicn of the Chief
Engineer, there is an excessive loss of fine soil
particles at anv time during the dewatering process,
the dewatering will be halted immediately. The
dewatering operation cannct resume until the
unsatisfactery condition is remedied to the
satisfaction of the Chief Engineer.

* * TND OF SZCTION * *
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In adririon to plan and profile of crossing, drawlligs summTred
for Bailrocad's approval shall contain the follcwing informmTicd:

Pipe Data

Details of Seal or Protection at
Ends 0f Casing .- vivercicnannraes .

Method of Installation .....vvevecnrns.

Character of Subsurface Material
Ar the (ressing location ... .. )

Approximate Ground Water [evel .......

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

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

NCTE: Any soil investigation made on rallroad property or adjacent to tracks
be carried on under the supervision of Railrvad Company's Chief Engineer.
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— Carrlar Pipe

Bond Caslng to Bridge Steel I -Sleeve Thiu Bockwoll
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Copper Wire. Both Ends of '
Caslng.

NOTE:

ELEVATION Pritec (TM), or Approved Equoal, may be
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Flexible Caslng  Seal

25 KV
Dielectric
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,__‘Corriar' Pipe
2" Clear - Min.

4/0 Bond Wire
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7 Welded to Casing and
Bridge Siteel.
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1.0 Sczore

This speciiication covers material reguirements, and applicazion procegures
for the application of an extruded butyl and an ex+ruded pelyethylene zipe
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 Selectiocn ‘

Butyl rucber adhesive material shall be approved by Midwest Research
Institute, Kansas City, Missouri.

Polyethylene shall be high molecular wedight resin suca as Phillips TR 418B
or equal, possessing tough, impact-resistant and resistant tc envircnmenzal
stress cracking properties. :

3.
3.

)
1~ Pipe shouid be ordered bare, free of mill preservatives.

3.2 The exterior of the pipe shall be free of all mill scale, rust, rast
preventatives, or cother foreign matter. This shall be accomplished by
thoroughly blasting the pipe's surface with a sand, grit, or shot to a NACZE
No. 3 Commercial blast cleaned surface finish. "an NACE No. 3 is a surface
from which all oil, grease, dirt, rust secale, and foreign matter have heen
completely removed and all rus<t, mill scale, and oil paint have been removed
sxeept for slight shadows, streaks, oI discolorations caused by rust stain or
i1l scale oxide binder. At least two-thirds of the surface area shall be
ree of all visible residues and the remainder shalil be limt+ted to light
discoloration, slight staining, or light residues menticned above. If the
surface is pitted, slight residues of rust or paint are found in the botteom
of pits. "1 _

4.0 Coating *

% 20 mil thickness of hot butyl rubber adhesive shall be extruded spirally
around the pipe in tweo layers. Immediately after the adhesive, a 60 mil
thickness of virgin black polyethylene shail be 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 holidavs immediatel
after application with heliday detector adjusted to provide sufficient
voltage %o produce a spark through a pinhole in the coating (20 KV ac).

S.2 Repairs to small holidays may be made by using Servi-Wrap P=-500 Pipe Wrap
material approved Ifor this purpose. Repairs will be reinspected with a
holiday detector.

S.3 Defective external coating shall be reccated to meet all regquirements of
this specificaticn, at the expense ¢ the applicator.

TACE T-1l0 D—a Proposed NACE Standard Recommend Practice for "Application of
rganic Cocatings to the External Surface of Steel Pipe Zfcr Underground Service
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PROCEDURES TO HAND WRAP FTELD JOINTS AND FITTINGS FOR
DIDE COATING USING SERVI-WRAP P~500 PIPE WRAP OR

EOUIVALENT TO PROVIDE A DIELECTRIC OF 25,000 VOLTS MINIMUM.

]

SURFACT PREPARATION: Surface must be clean and dry. Wire brush
to remcve any loose rust and scale, dust or dirt. 0il and grease
are to be removed with a suitable safety approved solvent such as
trichlerethylene.

PRIMTNG: A compatible primer such as Servi-Wrap primer should

be appiied at a rate of approximately 400 Sg. Ft. per gallon.

Prime the entire surface to be wrapped beginning 4" to 6" back Irom
the mill applied PRITEC (R) coating. Let primer cdry before applying
Sexrvi-Wrap. '

TAPE APPLICATION: Servi-Wrap is applied by removing release
paper and spizally wrapping under tensicn with a 55% overlap. On
fittings.or uphill sections of pipeline, start at the bottom or
lower sectien and work up. First apply a wrap over the weld seam
for extra protection. On the inizial turm, double wrap while
maintaining tensicn. On the final lap, a double wrap should be
applied but the second lap should be without tension and the tape
ends should be pressed into position.

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 adjustec
to provide sufficient voltage to produce a spark through a pinnhcle
in the coating (appreximately 15 RV ac.}.
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SERVI-WRAP® P-500

COLD APPLIED. SELF ADHESIVE. ANTI-CORROSION PIPE WRAP

EXCEPTIONAL ADHESION
DUAL SEAL OF PROTECTION
FAST AND SIMPLE TO AFPLY

DESCRIPTION SERVI-WRAP P-S00 is a tough, oliable, waterproof pipe wrap. [t provides a dual seal of 3
“eross laminate,” high density palyethylene film combined with & thick, factory.controlieg
laver of aghesive-consistency, bituminous rubber compound. SERVI-WRAP 2.500 is supoiied
in roils interwound with 2 special refease paper which protects the achesive surface unti ready
for use.

RCLL SIZE Length - 30 L f, or to order
Width - 2. 47", 8", 9" or to order up to 367

TYPICAL PHYSICAL

PROQPERTIES - Property © Vaiue Test Method
‘ . Coior Dark Grey-Black
Thickness Compound 40 Miis
Eirim‘ - 8 Miis
Totat 4B Miis
Tensiie Strengtn 5800 psi ASTM 0-882.567
Elongation at Break 283% . TM D-882-56T
Impact Resistancs (1)
Singie Laver 19 Kg. Cm. ASTM G-14
Oouble Laver YA
Punciure Resistance (2) 118 ths. ASTM E-1584
Adhesion to Steel - fnitial 8 ths.J/in. DIN3CE70 Modified
30 Min. 8 ibs.fin,
Adhesion to Seif - lntitai 3 s Sin,
30 Min. 4 b fin.
Permeance - Perms (3} 0.05 Max. ASTM E-96 Metnod B
) Piabiiity {4} Pass ASTM C.711
Exposure 10 Fung
tn Soil - 16 Weeks Unatfected
Alkali & Acid Resistance Exceflent
Dieiectric Breakdown 17.200 Voits ASTM D-149
Resistance to Cathodic '
Disbondmant Excailent ASTM G4
Conformabidity Very Good
COperating Termnperature Range ~25°F to 150°F.
Application Temperature Hange 40°F o 120°F.

Notes: (1] Filrry Break
‘ {21 Stretched by 8tunt Cbiect
{3} Grans/Sa, Ft/Hr/In. Hg
{47 180" Bend Cver 1/4™ Mandrei @ —I5°F,



APBLICATION
INSTRUCTIONS

SERVI-WRAP
PRIMER

SERVIWRAP
MOLDING
PUTTY

1 The mpe surfsce should be completely fres of rust sezie, weig spatler, grease, didl, gust
and oif. 't must be completely dry 3T Time of appheation,

2. The dry pipe surface should be primed with one coat of guick drving SERVIAWRAPR
FRIMER. The Brimer shouid be completely dry at the ume af zoplicsuon of ne SERVI:
WRAP P-500. No primer 13 needed when wrapping otoe insutation.

3 Pesi hack the reieage saper from the first 9 inches of SERVI-WRAF P-500 and begin
wrapping (adhesive side of wrip te pipe surfacel. Remove the release paper as the
SERVI-WRAP P-500 is appiied.

4. Puil the wrap tightly 10 ensure a snug fit to the surface being covered.
S. Overtap successive winds at ‘east 1 inch, or more as specified, maintaining Light, coatinu-

ous contact with both mpe, and the overiapped membrane. The end {ap shouid be a mini-
mum of 67,

A quick drying (2 to 5§ minutesi brush applied primer which 15 usually required orior 10 apeli-
cation of ail grades of SERVI-WRAP.
Package: 1-Gal.and 5 - Gal. Cans

Caverage: 300 Saq. Ft. per Gailon

Coid applied plastic putrty designed for hand moiding around boited flanges, certain types of
vaives, #tc. to provide a suitaple profiie for wrapoing,

- Coior: - Biack
Package: 504b, Packs
Filling Capacity: 18.5 Cuy. In. per Lb.

CONSTRUCTION PRODUCTS DIVISION., W. R. GRACE & CO.
P.O. BOX 2583, HOUSTON, TEXAS 77001 713/223-4333
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INSURBNCE REQUIREMENTS
NATTONAL RATLROAD PASSENGER CORPORATION

{AMTRAR)

Revised as of April 1987

DEFINITIONS: Whenever in these Special Provisions or in tae
plans cr contract documents the words *"Company”, "Railroad”, cr
"amerak®™ are used, the same shall mean National Rallreoad
Passenger Corporation. )

INSURANCE: The contractor shall procure ané maintain, at his
own cost and expense, during the entire pericd 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, pricr to commencing work.
All insurance shall be procured from insurers authorized to do
business in the jurisdiction where operaticns are to be
perZormed. The contracter shall require all subcontraczors Lo
carry the insurance required herein, and contractor may, at his
optiocn, 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 perZcrmed until the required
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 stcp work until
proper evidence is provided. The insurance shall provide for 30
days prior written notice to be given to Amtrzk in the event
coverage is substantially changed, cancelled or non-renewec.

A. WORKERS' COMPENSATION INSURANCE: A policy complying
with the reguirements of the statutes of the
jurisdiction(s) in which werk will be performed,
covering all employees cof the contractor. Emplover's
Liability coverage with limits of liability of nct less
than $500,000 each accident or illness shall be
included.

B. GENERAL LIABILITY INSURANCE: A policy issued to and
covering liability imrosed upon the contractor with
respect to a all work to be performed and all
cbligations assumed by the contractor, under the terms
of this permit. Products-completaed operations,
independent contractors, and contractual liability
coverages are to be included, and all railrcad
exclusions are to be deleted.




evak is tc be named as an additional insured witl
respect to operations to be serformed and the policy
shall ceontain a waiver of subrogaticon acainst Amtrak,
its emplovees or agents. Coverage under this policy, or
policies, shall have limits of liability of not less
+han $2 million per ccgusrence, combined single limic
for bodily injury, (including disease or death),

" personal injury ané property damage {including less of

use) liability.

AUTOMOBILE LIABILITY INSURANCE: A policy issued to and
covering thne liability ©f the contractor arising out of
the use of all owned, non-owned, hired, reated or leased
vehicles which bear, or are required &to bear, license
plates according to the laws of the jurisdicticn 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 wit!
respect to operations to be perferred in connection with
this permit, and shall contain a waiver of subrogation
against Amtrak, its emplcoyees or agents. Coverage under
this policy shall have limits of liabillty cf not less
than $1 millicn per occurrence, combined single limict,
for bodily injury, and property damage liabillity.

RAILRCAD PROTECTIVE LIABILITY INSURANCE: The

Cont-actor sna.l provide, with respect toc the operations
he or any of his subcontractors perform within 350 feet
vertically or horizontally of railroad's tracks,
Railrcad Protective Liability Insurance, AAR-AASHTOC
(ISO/RIMA) Form, in the name of Naticnal Railroad
Passenger Corperation. The policy shall have limits of
liability of not less than $2 millicn 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.

I1f coveracge is provided oa the London claims-made form,
the following provisiens shall apply:

1. The limits of liability shall be not less than $3
millicn per ocgurrence, combined single limit. A 3%
millicn annual aggregate may apply.

2. Declarationsg Item &, Extended Claims Made Date,
shall allcw an Extended Claims Made Period no
shorter than the length of the original policy
period plus one year.

3. If egquivalent, or better, werding i1s not contained
in the policy form, the fecllowing endorsement must
be inclucded:
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c- is acgreed zhat "Physical Lamage tm Prot
means Girect and acsidental leoss of or cam
rolling stock and thelr contents, mechanical
construction equipment Or motive Dpower gqguipment,
railroad tracks, roacdbed, catsnarles, signals,
bridges or buildings.

. CLAIMS-MADE INSURANCE: If any insurance specified
itove sha.. ce provaced on a claims-made tasis, then in
addition to coverage reguirements above, such pelicy
shall provide that:

]

1. Policy retrcactive date coincides with or precedes
the contractor's start ¢f work (including subsequent
policies purchased as renewals or replacements).

2. Contractor will make every effort tc maintain
cimilar insurance fcr at least two Yyears fcllowing
project completion, including the requirement of
adding Amtrak as an additienal insured.

3. 1If insurance is terminated for any reason,
contractor agrees Lo purchase an extended reporting
provision of at least two years to repert claims
arising from work perfermed in connection with this
permit.

4. Policy alleows for reporting of rcircumstances Or
incidents that might give rise toc future claims.

All insurance specified above shall remain in force until all
work to be performed is satisfactorily completed, all contracter
personnel and equipment have been removed frcm railroad
property, and the work has been formally accepted. Failure to
carry or Xeep such insurance in force as stipulated shall
constitute a violaticn of the project contract.

The Contractor shall furnish to Amtrak the original of the
policy for Railroad Protective Liability Insurance and a
Certificate of Insurance for all other coverages Zifteen days
pricr to ccmmencing work. The fifteen-day advance notice of
coverage may be waived in situations where such waiver will
benefit Amtrak, but under no circumstances should the Contractor
actually begin work without providing evidence of issurance.
Such evidence of insurance shall be sent to Mr. R. D. Johason,
Assistant Chief Engineer-Design and Construction, 2000 Market
Street, Philadelphia, Pennsylvania 19103. Work may not croceed
on Amtrak property until all insurance requirements have been
met to the satisfaction of Amtrak Assistant Chietl
Zngineer-Design and Cconstruction or his duly authorized
regresentative,
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for the following types of activities: core borings, £ield
surveys and appraisals, routine bridge inspeceions, minor
maintenance and repair of bridges, bridge painting, erection or
cemoval of billboard signs, replacement or removal of billboard
advertisement, installation or removal of pipe and wire, and
minor station maintenance, repair or construction, the permittee
may request that Amtrak walve the requirement to provide tie
Railroad Protective Liability Insurance specified in paragraph D
above.

As a condition of the waiver of the obligation to provide tie
above Railrocad Protective Liability Insurance, the Permittee
agrees to pay amtrak dollars | }. This
fee is in addition to the consiceraticn paid for the preparation
of this pezrmit.






