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1. INTRODUCTION 

1 INTRODUCTION 

Vancouver Fraser Port Aut hority (VFPA) operates one of North America's busiest ports, and much of the 

freight t raffic servicing the Port is via rail. An important element of rail t ransportation is t he movement of 

dangerous goods (DG), which is highly regulated t o ensure public safety when dangerous goods are being 

hand led, stored for transport, or transported by any t ransportation mode. 

To achieve this goal, the City of Vancouver commissioned MORR Transportation 

Consu lting t o conduct a study that developed a robust understanding of~ t ional and international 

practices t hat could unlock land use opportun ities resulting from operationa~ n pl,ysical mit igation 

measures that maintain flexibility of movement and st orage of dangerous goods via rail while enabling 

adjacent land uses. This report presents the results of the~ udy, inc~ ding the application of identified 

mit igating measures t hrough a case study of the N-Ya~ in downtown v}ncouver. 

This report is organized into five chapters as follows: 

Chapter 2 present s the results of a comprehensive review of existing legis ation, regulat ions, policies, and 

bylaws that govern the movement of dar-igero1:1s goods by rai l in B itish Columbia. 

Chapter 3 discusses the results of a review of natio~ nd inter-national lit erature regarding mit igating 

measures that can be applied t o rceduce challenges and risk~ ssociated wit h dangerous goods movement 

and st orage adjacent to urban land uses. The literature review was supported by a survey of jurisd ictions 

that have successfully developed land in the vicinity of ports or rai l yards. 

Chapter 4 presents the results of a case study usir;ig t he N-Yard, located on t he Sout h Shore of the Burrard 

Inlet in downtown VancouveF The case study includes a generalized summary of operating condit ions and 

mit igations t hat~' be applied oroadly, on any rai l corridor or yard in the city. 

Chaptep esent s conclusions and recommendations from the work. 

Mr:,s, .. ,RR 
,,~,.,✓ 

I P. .\ t($POl! I A110N CONSU~l111C 
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2. LEGISLATIVE AND REGU LATORY REVIEW 

2 LEGISLATIVE AND REGULATORY REVIEW 

This chapter presents t he results of a comprehensive review of existing legislation, regu lations, policies, 

and bylaws t hat govern t he movement of dangerous goods by rail in Brit ish Columbia. Wh ile some of these 

are federal and some are provincial, anything that applies at the federal level wou ld also impact rail-relat ed 

activit ies in British Columbia given t hat t he railway of int erest t o th is study is an inter-provincial railway -

railways that cross provincial boundaries are governed by federal legislation, while railways that operate 

st rictly within t he boundaries of t he province are governed by provincial legislation . 

The legislat ion of importance to t his document includes any laws that have the forc~ authority by virtue 

of t heir promu lgation by either the federal government or Brit ish Columbia provincial g~ rnment . For t he 

purposes of this study, th is refers t o any enacted laws affecting the move~ ent of...._goods by rail, be it 

dangerous goods or not. W ithin each piece of legislation of importance to this stlili¥there are several 

applica ble regu lations t hat have been issued by t he federal or"p~ vincial governments to carry out t he 

intent of the corresponding legislation enacted by those levels of government. In ))dit ion, there are by­

laws, wh ich are regulations made by a local authority. 

In some instances, regulations may be supported by policies, guidelines, or standards and un less specifica lly 

defi ned within t he regu lat ion itself, t hey can be int erpreted as follow : 

• A policy is a high-level overall pra~ e, or recomme11dation embracing the general goals and 

acceptable procedures of government boaies or other ent it ies on certain issues. Policies are 

formalized requ irements tl'iat apply to a speci ic sit ~ n or subject and are mandatory with in 

the context where the~ ist. 

• Standards are a series of prescriRtioAs established by aut hority, custom, or general consent as a 

model o r example (e.~ the Grade Crossicy Standards) . These can be used in tort law as a 

measure of reasonableness (e.g., would a reasonable agency or engineer have followed the 

• 
existin~ ds?) . 

A guideline is a general recommendation on the implementation or the applicat ion of certain 

practic~ By nat ure, guide ines are not mandatory or requ ired but can provide sound information 

based on~ ata-driven and objective evidence. 

In add it ion t o legal review, the chapter also present s findings w it h respect t o current add itional practice 

regarding the.movement of dangerous goods by rail in selected cit ies in Canada, Australia, New Zea land, 

and the U.K. 

The purpose of the review was to identify specific Canadian or provincial legislation and regu lations t hat 

may impact land use development over or adjacent to passenger and freight rail corridors and ya rds. The 

review of add itional pract ice expanded beyond legislation and regulat ions t o include bylaws and policies in 

the selected jurisdict ions. 

Table 1 shows the 21 federal and provincial documents that were deemed relevant t o this legislative and 

regulatory review. Each document was reviewed and, where applica ble, key issues are summarized in th is 

chapter. 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Table 1: Relevant document s for regulat ory review 

Identifies 
Name Source Document Type Relevant 

Transportation of Dangerous Goods Act (S.C. 1992, c. 34) 

Railway Safety Act (R.S.C. 1985 c. 32/1988 c. 40) 

Canada Transportation Act (S.C. 1996, c. 10) 

Railway Relocation and Crossing Act (R.S.C., 1985, c. R-4) 

Transport of Dangerous Goods Act (RSBC 1996) 

Railway Safety Act (SBC 2004) 

Rai lway Act (RSBC 1996) 

Transportation of Dangerous Goods Regulations 
(SOR/2001-286) 

Urban Development and Transportat ion Plans Regulations 

(C.R.C., c. 1385) 

Wire Crossings and Proximities Regulations (CRC, c. 1195) 

Joint Use of Poles Regulat ions (C.R.C., c. 1185) 

Height of Wires of Telegraph and Telephone Lines 

Regulations (C.R.C., c. 1182) 

Ammonium Nit rate Storage Facil ities Regulations (C.R.C., 

C. 1145) 

Anhydrous Ammonia Bulk Storage Regulations (C.R.C., c. 
1146) 

Flammable Liquids Bulk Storage Regulations (C.R C., c. 

1148) 

Chlorine Tank Car Unloading Facilities Regulations (C.R.C., 
C. 1147) 

Rai lway Safety Management System Regulat ions 
(SOR/2015-26) 

Grade Crossings Regulations (SOR/2014-275) 

Standards Respecting Railway Cleara nces (TC E-05) 

Standards Respecting Pipeline Crossings Under Railways 
(TC E-10) 

Brit ish Columbia Fire Code Regulation (BC Reg. 175/2006) 

Building By-law No. 12511 

Guidelines for New Development in Proxim ity to Railway 

Operations 

Issues 

Government of Ca nada Federal Legislation 

Government of Canada Federal Legislation v 
Government of Ca nada Federal Legislation v 
Government of Canada Federal Legislation v 
Brit ish Columbia Provincial Legislation 

British Columbia Provincial Legislation 

Brit ish Colum6ia Prmi"ncial eg1slation 

Government of Canada Federal Regulation 

Government of Ca nada Federal Regulation 

Government of Canada Federal Regulation 

Government of Ca nada Federal Regulation 

Government of Canada Federal Regulation 

Government of Ca nada Federal Regulation v 

Government of Canada 
Federal Regulation v 

Government of Ca nada 
Federal Regulation v 

Government of Canada 
Federal Regulation v 

Government of Ca nada Federal Regulation 

Government of Canada Federal Regulation 

Transport Canada Federal Standard 

Transport Canada Federal Standard 

Brit ish Columbia Provincial Regulation v 
City of Vancouver Municipal by-law v 

FCM/RAC Guideline v 

3 I Page 
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2. LEGISLATIVE AND REGULATORY REVIEW 

2.1 Legislation 

The following pieces of legislation identify issues that may impact land use development over or adjacent 

to passenger and freight rai l corridors and yards. 

2.1.1 Railway Safety Act (R.S.C. 1985 C. 32/1988 C. 40) 

The Railway Safety Act is the piece of federal legislation that promotes and provides for the safety and 

security of t he public and personnel, and the protection of property and the environment, in railway 

operations. The act encourages the collaborat ion and participation of interested parties in improving 

railway safety and security; recognizes t he responsibility of compan ies to demonstrate that t hey 

continuously manage risks relat ed t o safety matters; and facil itates a ~ dern, flexible, and efficient 

regulatory scheme that ensures t he continuing enhancement of railway safety an~ urity. 

Wh ile the act does not refer t o t he movement of dangerous goods, its content s a~ y t0 all t pes of railway 

operations, except for those specifically identified in the act (i.e., railways referr\ d in Section 16 of the 

Harbour Commissions Act, and railways referred to in section 29 of the Canada Marin~ Act), wh ich are not 

applicable to this study as they refer t o purchase, lea . e, or ope ation of railways within boundaries of the 

harbour or lands owned by or within the jurisdict ion of the harbour commiss~ , or port authorit ies. 

Section 24 (Non-railway Operations Affecting Railway Safety) of the R~ y Safety Act states t hat : 

"(1) The Governor in Council may make r,egulations 

(a) respecting 

(i) the control or prohibition of the construct ion or alteration, or 

(ii) the control of the maintenance of l::luildings and other structures, not being railway 

works, erected m roposed(_<:( be erected above or below a line of rai lway, or on land 

aajoining the land or:i wh ich t~ line is situated, to t he extent only that is necessary t o 

buildings or structures from const ituting a threat to safe railway 

Railway WQJ;k is defined in the Act--as "a line work or any part thereof, a crossing work or any part thereof, 

or any combination of the foregoing." 

As of w riting of t his report, tnere does not appear to be any regulat ion associated with Art icle 1 (a) of 

Section 24. 

This legislation is important to this study because it oversees 

everything that relates to safety as it pertains to railway operations. The act has the authority to create 

regulations that affect issues that have a potential impact on railway safety, including land development. 

2.1.2 Railway Relocation and Crossing Act (R.S.C., 1985, c. R-4) 

This federal act faci lit ates t he relocation of railway lines or rerouting of rai lway t raffic in urban areas and 

addresses financial assist ance for work done for t he protection, safety, and convenience of t he public at 

railway crossings. 

4 1Page 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Section 8 of the act st ates t he following, wh ich may be of interest to th is study: 

"8 (1) For t he purpose of carry ing into effect a t ransportation plan accepted by the Agency under sect ion 

6, the Agency may, by order, subject to any requ irements imposed by or under the Railway Safety Act, .. . 

(b) require a railway company to operate only trains carrying such class or classes of traffic over 

such of its lines with in t he t ransportation study area to wh ich the transportation plan relates as 

may be specified by t he Agency .. . " 

In the context of th is act, t he Agency is t he Canad ian Transportation Agency, an independent, quasi-jud icial 

tribuna l and economic regu lator that makes decisions on a w ide range of mattets involving air, rail, and 

marine modes of transportation under the aut hority of Parliament . 

A transportation plan is defined in t he act as follows: "a plan for the control of transportation with in a 

defined area proposing as of some specific t ime the layout of any streets, hignways, 6ridges, rai way lines, 

railway crossings at level o r at grade separations, bus routes, rapid t ransit lines, railway~ tat ions, bus 

termina ls, rapid transit stat ions and wharves and airports within the defined area." 

Given the parties included in this act, it wou ld be beneficia l for the City of Vancouver to consu lt with legal 

services regarding the process t hat may need to IJ_;Aollowed for the Canadian~ ansportat ion Agency t o act 

according to Section 8 above. 

Relevance of this piece of legislation: This legislatioll{_ important to this study as it identifies a mechanism 

whereby a municipality might explore rerouting certai~ pes of railway traffic (i.e., dangerous goods) for 

the protection, safety, and convenience of the public. The '6ity of Vancouver may wish to explore this further 

with their own legal counsel. 

2.1.3 British Columoia BC 2004) 

The British Columbia Railwa Sa et Act is harmonized with the t echnica l regulations, rules, and standards 

of the federal legislation. * \ Relevance of this piece of legi l~ on: Th~ legislation was included here for completeness regarding existing 

legislation that impacts rail~ y oeerations in 8. C., although the province has decided to adopt the federal 

legislation. '\ 

The following ederal regulat ions identify issues that may impact land use deve lopment over or adjacent t o 

passenger and freight rail corridors and ya rds: 

2.2.1 Wire Crossings and Proximit ies Regulations (CRC, c. 1195) 

These regulat ions fa ll under the federal Railway Safety Act. The regulations apply t o the construction and 

maintenance of lines, w ires, or other conductors for the t ransmission of electrical energy, or for 

commun ication purposes, for which leave of the Commission is required by virtue of section 317 of t he 

Railway Act or wh ich have been or are t o be constructed or maintained by consent and in accordance w ith 

these Regulations. 

SI Page 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Section 5(4) of t he regu lations states t hat "the construction and maintenance shall also be carried out, and 

the line operated, in such a manner as not unduly to interfere with or obstruct t he operation of any railway 

or line crossed or neared or to endanger the safety of t he railway or line or of persons using or working on 

the rai lway or line." 

Relevance of this regulation: This regulation is relevant given the need for installation of lines, wires, or 

other conductors for the transmission of electricity or telecommunications when developing land. It is 

important to know the existing limitations regarding interactions with railway property and operations. 

2.2.2 Ammonium Nitrate Storage Facilities Regulations (C.R.C.~ . 1145) 

These regulations fall under the federal Railway Safety Act. The regulations <lPP.IY tot h~ esign, location, 

construct ion, operation, and maintenance of st orage facilities for ammonium ~ ate and ammon ium 

nitrat e mixed fertilizers located on t he right-of-way owned or leased by any rai lway co p~ y suj;)ject t o t he 

jurisdiction of t he Canad ian Transport Commission (e.g., federal railway comjlanies) . Tlie regulations 

exclude certain situations as follows: 

"(a) st orage facilities which at no t ime will contain more t han 3,000 pounds of ammonium nit rat e or 

ammonium nitrate mixed fertilizers; 

(b) nit ro carbo nit rat es or other ammon ium nitr~ blasting agents; the.preparation, storage or use of such 

blasting agent s or similar mixtures in or coflt iguous t o an ammonium nitrate or ammonium nit rat e mixed 

fertilizer st orage faci lity is prohibited; ✓nd 

(c) ammon ium nitrate mixed ferti lizers contain ing less than 60 P.er cent ammonium nitrat e by weight if they 

do not contain iron oxide, chromic oxide, inorgan ic salts of chrom ium, copper or manganese, powdered 

metals, sulphur, pot assium chloride or any ot l:ier ingredient in quantit ies which wil l appreciably sensit ize or 

otherw ise increase the hazard of ammonium nitFate." 

Part II (Dist ances) of the regulations pro ides details in Section 12 about the allowable horizontal distances 

between a storage facility and the nearest P,Oint of anot her building, st ructure, or property line as follows: 

The horizontal distance sno~ ot be less t han: 

"(a) 300 feet from any school, hosp~tal, hotel, motel, church, t heatre, auditorium, sports arena, multi-store 

shopping cent re, apaFtment / other similar mult i-unit residential building, office building or department 

st ore or ~ rchand ise building of more t han one st orey in height or any other similar struct ure used for 

assembly, institutional, residential, business, personal service, or mercantile purposes, or any building 

considered by the Commission to belong to this category; 

(b) 150 feet from a single family dwelling, rai lway passenger st ation, railway station-dwelling, office building 

or department store or merchandise building or restaurant of one storey in height, or any other similar 

st ructure used for housing, business, personal service, or mercantile purposes, or any other building 

considered by the Commission to belong to this category; ... " 

Section 13 states that "Notwithstand ing section 12, greater safety dist ances may be imposed on st orage 

faci lities located wit hin densely popu lated areas or other areas considered by the Commission t o be of 

special hazard." 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Relevance of this regulation: This regulation, together with the other storage regulations included here, is 

important to this study because it clearly explains the minimum distances required between storage facilities 

and the placement of buildings. Because it is likely that these facilities ore not temporary but permanent, 

the distances identified in this regulation would present a constraint regarding the type of building that con 

be erected and associated distance from these storage facilities under different fond development scenarios. 

2.2.3 Anhydrous Ammonia Bulk Storage Regulations (C.R.C., c. 1146) 

These regu lations fall under the federal Railway Safety Act. The regu lations apply to t he design, location, 

construct ion, operat ion, and maintenance of stationary bulk storage faci lities for anhydrous ammonia. 

Part II (Distances) of the regulations provides details about t he allowable dist ances between t he nearest 

point on the tank shell to t he nearest point of the bu ilding, property lige, et c. 

Section 15 (5) and (6) are of relevance to t his study as follows: ~ ·· ... 

"(5) A storage t ank w ith a water capacity exceeding 2,000 lg,perial gallons ihall be at least 300 feet from 

any station, office bu ilding or ot her similar place of public assembly on railway property. 

(6) It is recommended that the d istance of st orage t an s w'th water capacities exceeding 2,000 Imperial 

ga llons from schools, hospit als, t heatres, residential areas o otfier; similar places of public assembly be not 

less than 300 feet" ~ 
<::> 

Relevance of this regulation: See explanation un 7A'Jimonium Nitrate Storage Facilities Regulations. 

2.2.4 Flammable Liquids Bui orage Reg lotions (C.R.C., c. 1148) 

These regu lations fall under the federal Railway Safety Act. The regu lations apply to t he design, location, 

construct ion, operation, a~ mainten nee of stationary bulk storage facilit ies for flammable Liqu ids. Figure 

1, and Figure 2 show the minimum dist ances identified in Schedu le I of the regu lations for different 

situations. 
~ '- ' M inimum Distance to Minimum Distance (Feet) to Centre Line of Loading, Unloading Rack or 

Classi fi cation Centre Line of Loading or 
Unloading Track from Terminal from -

Flammable Main Track (Gauge side Property line of an Grain Elevators, Ware• Stations, Office 
Liquids of nearest rai l) adjacent Property houses containing Bui ld ings and other 

that has been or may Combustible Materials o r similar Places of 
be bui lt upon Dangerous Commodities; Publ ic Assembly and 

Engine Houses, Rai lway nearest Residence 
Shops and Other Similar off 

Loading Unloading site Bui ldings 

Class I 50 15' 25 75 150 
Class II 30 15' 15 40 75 
Class Il l 50 25 25 75 150 

• Not less than 25 feet for bottom unloading. 

Figure 1: M inimum Distances Authorized for Load ing or Unloading Tracks and Racks from Main Tracks, 

Property Lines, and Buildings {Table I, Schedule I in regu lations) 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Classification Nominal Capacity 
Imperial Gallons 

Minimum Distance (Feet) to Nearest Point of Above Ground Storage Tank Shell from 

Flammable Single Storage Tank Main Any Track Other Property line of any Grain Elevators, Stations, Office 
Liquids Track than Main Track adjacent Property Warehouses Buildings and 

that has been or conta ining Other Similar 
may be bui lt upon combustible Materi als Places of Public 

or other Dangerous Assembly, and 
Commodities; Engine 
Houses, Ra ilway 

nearest residence 

Shops and Other 
Similar off-site 

(Gauge side of nearest rail) Bui ldings 

Class I 80°F and 0 - 5,000 30 20 10 20 40 
below 5,001 - 15,000 50 20 15 75 150 

15,001 - 25,000 70 20 20 100 200 

25,001 - 50,000 90 20 30 125 250 

50,001 - 100,000 120 20 50 150 300 

100,001 - 200,000 150 20 70 175 350 

Over 200,000 200 20 100 200 400 

Class II Above One-half the Distance Prescribed for Class I Flammable Liquids, but in no case shall the 
80°F Below 175°F distance from any track or building be less than 20 feet, and the distance from the property 

line be less than 10 feet. 

Class Ill One and one-half times Distance Prescribed for Class I Flammable Liquid 

Classification Nominal Capacity Minimum Distance (Feet) to Nearest Point of Below Ground storage Tank Shell 
Imperial Gallons 

Class I One-half distance prescribed for like class of flammable liquids and like storage 
Class II } capacities, but in no case shall the distance from any track be less than 20 feet. 
Class Ill 

Figu ce 2: M inimum Distances of Sto,'.fre lan ~ Ma in ~ ks, Oth°e', T cacks, Pcopecty Li nes, and 

Build ing (Table Ill he ule I in Regutations) 

2_2_5 Chlorine Tank Car Unloadin~ acilities Regulations (C.R.C., c. 11 47) 

These regulations fall unaer. the federal Railway Safety Act. The regulations apply to t he design, location, 

construct ion, operation, and maintenance oj chlorine t ank car unloading faci lit ies. 

Part II (Distances) of t he regulations provides details about t he allowable horizontal dist ances between the 

centre point of ~ hlorine u\\oadiQ_g rack or of a tank car, when it is at t he unloading position, and t he 

nearest point of any occupied building. Sect ion 16 states t hat the horizontal distance "shall be in 

accordance with t he fo lowing: 

(a) no~ s tHr 2,000 feet from any school, hospital, hotel, motel, church, theatre, auditorium, 

sports arena, multi-store shopping centre, apartment or other multi-unit residential building, office 

building or department store or merchandise bu ild ing of more than one st orey in height, or any 

other building or enclosure considered by t he Commission t o belong t o t his category; 

(b) not less than 1,000 feet from any single family dwelling, railway passenger station, railway 

st ation-dwelling, one storey office building, department st ore, merchandise bu ilding or restaurant , 

or ot her easily evacuated or low occupancy building or enclosure considered by the Commission 

to belong to this category . . . " 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Relevance of this regulation: Like with the storage regulations discussed here, this regulation is important 

because it provides information about the design, location, construction, operation, and maintenance of 

chlorine tank car unloading facilities. If these facilities are already present within the railway yard or on rail 

property, any land development adjacent to it will be governed by these allowable distances. 

2.2.6 British Columbia Fire Code Regulation (BC Reg. 175/2006) 

The purpose of this regu lation is t o provide the technica l provisions rega rd ing the following: 

• Activit ies relat ed to the construction, use or demolit ion of bu ild ings ana faci lities. 

• The cond ition of specific element s of buildings and faci lit ies. 

• The design or construction of specific elements of facil it ies related to cert 

• Protection measures for the current or intended use of buildings. 

One of the specific objectives of the code is defined in Division 'A, Sect'on 2.2, OP Fire Protection of Buildings 

and Facilit ies as follows: 

"to limit the probability that , as a result of spe, c circumstances related to the bu ilding or facil ity, t he 

building or faci lity wil l be exposed to an unacceptable risk\Qf damage due t o fire." In particu lar, the code 

refers to act ivit ies related to construction, user, o demolitioil'of a bu ilding or facility. 

Division B, Section 3.2 (Indoor Storage) and 3.3 (outdoor st orage) addresses the use of bu ildings for t he 

st orage of dangerous goods (among other types of prc}-t1~ )- Wtlile t here are extensive deta ils regard ing 

internal and external arrangeL nts such as st orage height, met hod of storage, and space from t he floor, 

there is limited ind ication regarding minimum allowable d istances between these storage faci lities and 

ot he, bu ildings, except a~ ws v utdoo, stora e / 

"3.3.5.3. Clearances 

1) Except as providea in Sentence ijl, cylinders of Class 2.1 flammable gases or Class 2.3 toxic or 

corrosive~ ses s red outdoors shall be not less than 

a) 1.5 m from an','. bu ilding open ing, if the aggregate capacity of expanded gas is not more 

than 170 ~
3
, 

b) 7.5 m fro any build ing open ing, if t he aggregate capacity of expanded gas is more than 

170 m3 but less than 500 m3
, and 

c) 1~ m from any building opening, if t he aggregate capacity of expanded gas is 500 m3 or 

more." 

Division B, Part 4 (Flammable and Combustible Liqu ids), addresses the storage, hand ling, use, and 

processing of flammable liqu ids and combustible liquids in bu ildings, structures, and open areas. Section 

4.2 (Container Storage and Handling) and Section 4.3 (Tank Storage) include specifications regarding t he 

minimum allowable d istances to a property line or t o a bu ilding on the same property. In all cases 

(regardless ofthe class of liqu id), the minimum distance is 6 m, wh ich is less t han t he storage requ irement s 

in the Railway Safety Act. 
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2. LEGISLATIVE AND REGULATORY REVIEW 

Relevance of this regulation: This regulation is important because it governs the design, construction, 

operation, and maintenance of buildings from a fire protection perspective, as well as storage of dangerous 

goods (and other products) inside and outside buildings. However, it appears that the Railway Safety Act 

regulations regarding storage of dangerous goods, as described in Sections 2.2.1, 2.2.2, 2.2.3, and 2.2.4, 

are more restrictive and more applicable to this study than the Fire Code as they provide clear indication 

regarding minimum lateral clearances between stored dangerous goods and many different building/land 

use types. 

2.2.7 City of Vancouver Building By-Law 125 11 

The Bu ilding By-law ident ifies the minimum standard in the City of Vancouver for bu ild'ngs t o wh ich the by­

law applies and establishes standards for bu ilding materials, product s, and assemblies. While the by-law 

does not apply to rail or similar public infrastructure systems located on, o r in a street or a pu lie t ransit 

r ight or way, it does address dangerous goods in the following contexts : 

1. To ensure that build ings provide direct access for firefighting from t he out ~ s. 

2. For t he design and fire protection of hazardous areas {buildings or parts of buildings used for the 

storage, handling, use, and processing of dangerous goods). 

4. Ventilation for laboratories 

5. Storage and use of dangerous goods on construct'on sites. 

Relevance of this by-law: This by-law is important to this study because it provides minimum standards for 

buildings. However, the by-law is silent regar:ding minimum allowable distance between a railway facility 

and a new building. 

rules of OP.eration requirement {policies) for dangerous goods t ransportation 

wh ich include i dept h details on how to perform inspection of the equipment, placards affixed t o the car, 

documentation, switching, arshaling, emergency measures, special dangerous commod it ies and many 

more. I add ition, Transport Canada also has published Rules Respecting Track Safety {TC E-54) to ensure 

the safe o eration of movement s on st andard gauge t rack owned by, operated on, or used by a railway 

2.3. 1 CN Rules Regarding Dangerous Goods Transportation 

This section of the report summarizes the CN Ru les regarding dangerous goods transportation and these 

rules apply to bot h existing and fut ure yards. 

Inspection: Before Lift ing Dangerous goods {DG) ca rs from sh ipper's t racks, where applicable crews must 

visually inspect to ensure valves, lids and handles are closed and caps are insta lled. 

Placarding: The placards indicate the class of the commodity as shown on t he shipping document s. 
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a) Before lifting DG cars from sh ippers or interchange tracks, crew must have verificat ion, o r inspect 

to ensure t hat t he required number of placards are affixed to the car. And with exception to mixed 

loads (DANGER placard). 

b) Placards w ill be displayed on both sides, and bot h ends of the rail car, including each compartment 

of a compartmenta lized tank. 

c) M issing or damaged placa rds must be promptly reported to t hose who wil l arrange for 

replacement. DG goods ca rs missing placards must not be lifted. 

Documentation: 

a) 

i. 

ii. 

ii i. 

iv. 

b) 

i. 

ii. 

When lifting for sh ippers t racks or int erchange t racks and whi le enroute, e~ s are responsible to 

be in possession of the sh ipping document for each loaded or residue D~ ar~ 

An SRS waybil l is an acceptable shipping document for any loaded or residue DG~car/ intermodal 

t raffic. 

If the SRS waybill information for the WOPRT generated sh ippins.._document does not meet all t he 

TOG requ irements, t he sh ipment w ill require a.separate shipping d0cument t o accompany the car. 

The WOPRT will list the ca rs requir ing separate documentation and in add ition, each car w ill have 

a follower line stati ng ** DANGEROUS G~ ODS SHIPP! G DOCUMENTS - REQUIRED**. 

The shipping document may not ind icate whet her t he car conta ins a "Special Dangerous 

Commodity". When a loaded placarded ca r 1s ifted en rout~ and a consist or other means is not 

available t o ind icate that the car is not a "Specia l Dangerous Commod ity", such ca r must be handled 

applying "Special Dangerous co, modity" spee r~ rictions and inspection instructions until such 

t ime as it can be verified otherwise. 

Possession of aocument~ on by the crew is not applicable when swit ching in make up yards, or 

where Ga~s are being switched onto trains o r int o classification t racks provided the requ ired 

documentation is available at the responsible railway office. 

Where DG cars are t o be placea/ pulled on/from a consignee's t rack w ithin a ya rd t o a t erminal 

area, the crew must be in)sissession of t he sh ipping document for each DG car. Swit ch lists can be 

generated containing required sh ipping document if a separate sh ipping document is not provided. 

c) Un less elieved of the responsibility, crews are responsible for leaving such documentation at designated 

locations whe~ ting out or placing cars. 

d) Whenever a car containing DG is set off, t he RTC will instruct a crew member as t o the disposit ion of t he 

documentation . 

e) After leaving a t ermina l, if the required documentation is lost, or it is discovered t hat a DG car is in their 

movement without t he required documentation, t he RTC must be notified . The crew w ill be provided 

details of the commodity in the form of a "Radio Waybill" with the applica ble items shown below copied 

by a crew member. This information wil l be reta ined until the proper required documentat ion is provided 

to t he crew (Table 2) . 
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Table 2: Details of Commodity - Radio Waybill Deta ils 

Information Provided 

lnit ia I/number 

Shipper 

Destination 

Consignee street address 

Residue last contained 

Proper shipping name 

Compatibility group 

Poison inhalation hazard 

Reportable quantity 

ERAP Number 

WB Date 

Marine Pollutant 

ELS permit and expiry date 

Net explosive quantity 

Emergency cont rol temperat ure 

DOT 113 - Do not hump or cut off car in motion 

Train Consists: 

Origin 

Shipper street address 

Consignee 

Car/Package type 

UN/NA number 

Class/ Subclass 

Packing Group 

Quantity and unit of measure 

Emergen«y 24 hr no. 

ERAP Phone 

Special Commodity 

Poison/Toxin 

DOT exemption numbe[ 

Flash Point 

Special instructions 

Fumigated unit 

a) Crews shall have in their posse-ssion a docu ent ind icating the posit ion of each placarded car in 

their train. When t he posit ion is changed,Je.g., cars lifted or set off) or a placarded car is placed in 

the train, t he document must be kept up t o date and modified to indicate the change. 

b) Any lofts or,-..set-ofts must be ident ified on t he origina l document. In the case of an enroute lift, 

wher,e a list of cars i provided, it must be verified for accuracy and included with the original 

document which must have a writ t en insertion mark as indication of where t he cars were placed 

in the train or transfe~. The Conductor must sign the document as indication of correctness and as 

requ ired by regulati0n or for use by emergency personal. A t rain consist, switch list, or other 

p ~ a red documeot may be used to meet th is requ irement . 

c) Whe~ ng and a t rain list, switch list, or ot her prepared document is not provided for the car(s) 

lifted, Hie following must be recorded on the t rain's exist ing list: 

1. The ca r init ial and number; 

2. UN number (for a car containing one commod ity) or the words "Dangerous goods" for a 

ca r which conta ins more t han one commodity. (e.g., mixed load) 

d) Carloads in t he Toxic Inhalation Hazard (TIH) category, are restrict ed t o a maximum speed of 50 
mph while in transit w ithin the U.S. 

A follower line on all t rain lists will include the information "SO mph in USA" 
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Switching: 

a) Humping operations will be governed by the HPCS procedures outlined in Terminal Manuals. 

b) Any impact suspected of being in excess of 6 mph, w ith or onto a DG car must be promptly reported 

to t he appropriat e supervisor for furtherance. 

c) Cars in class Explosive 1.1, 1.2 or Poison gas 2.3 must not be placed under a bridge or overpass, nor 

in or alongside a passenger station . 

d) AAR 204 and DOT 113 specification t ank cars will have a follower line ind icting t hese cars must not 

be: 

1. uncoupled while in motion; 

2. coupled into with more force than necessary to complete t he coupling; or 

3. st ruck by any railway vehicle moving under its own motion . 

These cars are st enciled accord ingly. 

Marshalling: 

a) General restrictions - Any placarded DG car must not marsha 

b) 

1. an operati ng locomot ive; (unless all cars in the train ave a placara) 

2. any occupied car; (unless all cars in the t rain have a placa d) 

3. a car equipped with a heating or cooling devi e or has a source of ignit ion; 

4. anyopentopcaG 

• when the lading p~ u es beyond the car and may shift during t ransport, or 

• when t he lading is higher.: than t he tep of t he car and may shift during 

transport. ) 

Marshalling Chart - Placarded DG goods cars are sfbject to the following marshalling group 

restrictions in addit ion to general restrictions (Figure 3) . 

a. Select the applteable cotumnot the Posibon-ln-Train Cha.rt. To do so: 

A 
..A.. ( I} Identify the placards and/or matking,s applied to lhe car, either from 

♦ ,c=> shipping papers 0t from observation. ;·7 , Note: When placards are dtSplayed bul ate no1 r'CQUifed by regulation 
1/ ♦ (pem,issive placarcting), the rall cat must be switched as required 

tor lhe placard displayed. 
♦. ' =_~ (2) Determine whetller car is loaded Of resiOOe/em.ity. 

. Note: The notation "RESIDUE: LAST CONTAINED" on the shipping 
papers Indicates a tesictue/emp«y shipment. 

JCl50N (3) klenlify the car type lnvOlvOCI by ObS8tvaliOn (e.g. tank car, hopper car. 
· gondola, etc.) 

~m ·. ·. 

9
• b. Rnd the app!ic.abte section on the chart, based on the pJacard or markings 

..... appied, the IOad/resiclue/empty status. and tne car tyl)('. 

A e. FOlklw lhe inS,1ruC(ions associated with the ptac.ard or. marking, as the ·x•s 

V ,-11-----"'-'_h•_oof_u_mn_;_nd_;ca_••_· ------------~ 
EQUIVALENTPLACARDS ~ ♦ A ~ Cars with placards displaying 4-<:hgit df!l'lbftealioo = ·· V nurnoors will b8 handled the same as eats wllh word 

Figure 3: CN Marshall ing Chart 

c) Marshalling of plain veering cars 

When there are plain bearings ahead, loaded DG cars must be marshalled: 

1. With in the fi rst 2000 feet on t rains 4000 feet or less; or, 

2. Must not be in t he last 2000 feet on trains over 4000 feet 

M{f~.,,RR 13 I P a g e 
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d) Marshalling of placa rded t railers/conta iners on intermodal rail cars. 

Containers/Trailers placa rded as "Explosives 1.1, 1.2 or "Radioactive class 7" must be loaded/ 

marsha lled on an int ermoda l railcar so it will NOT to be t he fi rst platform/car next t o t he 

locomotive, and in addit ion, explosives 1.1 and 1.2 must not be loaded/marshalled next to a 

container/ trailer/ca r which has a mechanica l heating/cooling device. 

Emergency M easures: 

a) A DG ca r d iscovered leaking must not be moved w ithout aut hority and be kept away from switch 

heaters, engines, occupied passenger equ ipment, or any car, container, 0r tra iler with an operati ng 

mechanica l heating/cooling device. 

b) When it has been determined that DG are involved in an incident , the following procedures must 

be followed: 

1. Protect the movement and notify t he RTC, Transportat ion Supervisor, or Yard Coordinator 

where applicable; 

2. Keep clear of the incident scene and when possible, remain up w ind of cars suspected of 

containing DG; 

3. Take immediate option to warn ot her employees and, if necessary, the public; 

4. Avoid any unnecessary exposure to smoke or fumes and keep ~ open flames and smoking 

material away from t he incident; 

5. Determine as qu ickly as possible wha cars are directly involve_p in t he incident, as well as those 

in close proximity to t hem; 

6. Identify commodit ies involved from inform tion contained in sh ipping document s; 

7. If the locomotive consist is not directly involved and it is safe t o do so, t he movement shou ld 

be cut as close as possible t o the inciden location and t he rema ining cars moved a safe 

distance; 

8. Provide the RTC, Trans~ lifation Sbipervis r or Yard Coordinator all pertinent information for 

the cars of DG involved in the incide t such as: 

a. car number(s); 

contents; 

24 hr. e ergency Rb,one numbers; 

d. cond ition of cars e.g., leaking, on fire etc. 

The RTC, Transp ~ ation Supervisor or Yard Coord inator will inform crews of emergency action 

to be taken t o minimize t he effect of t he DG involved. 

10. Documentation accompanying the cars involved must remain at t he scene and be made 

a~ ble to emergency response authorit ies. Employees must ret ain possession of 

docume tation until received of t hat responsibility by a ra ilway officer. 

11. Employees must not speculate on the cause and should on ly provide pertinent information. 

Relevance of this policy: The CN operating rules regarding dangerous goods transportation and handling 

are important as CN Locomotives are known to bring rail cars into the N-Yard. Therefore, these rules clarify 

how CN crew operate and handle trains that carry dangerous goods. 
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2.3.2 CPR Rules Regarding Dangerous Goods Transportation 

This sect ion summarizes t he CPR General Operating Inst ruction (GOI) Section 8 rules regarding dangerous 

good transportation . These operati ng rules apply to existing yards and any futu re yard . Considering that 

the N-Yard is operated by CPR, t hese rules apply t o the N-Yard operation of dangerous goods. 

Before lifting a dangerous goods car from a shipper's siding or interchange, t he following it ems must be 

considered: 

1. Comply with pre-departure Inspection Procedures 

2. Ensure the car is not leaking, is equipped wit h serviceable roller bearings and t rucks and is properly 

placarded 

3. If the car is a t ank car also ensure it has: 

a. Double shelf couplers 

b. Dome cover, or manway cover is closed 

c. Bottom outlet cap and plugs are applied 

d. Loading/unloading rack equipment is clear and sernred. 

Rail car carrying dangerous goods if found leaking, cannot be moved without authorization . Section 7.0 of 

CPR general Operati ng Instruction (GOI) explains how to dea with leaks and s~ ls. 

Safety Marks (e.g., Placards) : Before lifting a placarded car from a 

checked : 

a) Placards are applied to both sides and both ends of the car, container, or trailer 

b) They are t he same all location 

c) Clearly visibl~ nd legible from t he ground 

d) In good condition 

Documentation: Before lifting a dangerous good~ ar, complete the following steps: 

a) Obtain sliipp~ upplied documents, or 

b) Comwessed waybill, or 

o) Foreign line waybill 

d) Verify the car initials and number, supping name and class 

e) UN/NA number (wl'len displayed) 

f) All documents should be obtained before departing 

Marshalling Chart: Thef hart illustrated in Figure 4 shows t he CPR placarded dangerous goods cars. 

Emergency Proceayr_e/: Section 7.0 in the CPR GIO explains t he emergency procedures. Procedures (a) t o 

(f) must be used for an incident involving a car, container or trailer that contains dangerous goods. 

a) Protect and communicate - initial Response: Protect train in accordance wit h CROR 

b) Assess dangerous goods hazard: 

i. Visually inspect 

ii. Identify goods involved using t he train documents 

ii i. Use emergency guidebook 

c) Assess site hazards: If dangerous good hazard does not prevent you from approaching t he 

derailed cars and it is necessary t o approach the cars, assess the site hazards. 
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i. Physical : Slip, t rip, fall 

ii. Chemical: from derailed car 

iii. Electrical: power lines 

iv. Other: water, embankments, bridges 

d) Rescue and secure: rescue injured and keep public away 

e) Communicate t he details 

f) Keep all documents 

Dangerous Goods Cars in 
Group/Class: 

Must not bo placed next to: 

Group A: 
Explosives Classes 1.1 & 1.2 

Group B: 
(Infrequently handled. 
See list below. 

Group C: 
Explosives Classes 1.3 to 1.6, 

♦ 
Classes 2, 3, 4, and 5. 

Group Group 
A B 

X 

X x (2) 

· · ~· X<1) X 
. ♦~♦¢ 

Group D: 
Classes 6, 7, 8, 9, and 
mixed loads 

Group 
C 

X<1) 

X 

~ 
, . .,,. ., 

. -~~ 

Only generaJ marshalling 
restrictions (item 6.3) 
apply . 

V T 
Notes: 
X "must not be nex.t to" restnction 
(1) not applicable to explosives in Classes 1.3 to 1.6. 
(2) not applicable if the next car has the same UN number. 

Group B Dangerous Goods (lnfrequenUy handled) 

UN 1008, CLASS 2 3 UN 1660, CLASS 2.3 
UN 1026, CLASS 2.3 UN 1911, CLASS 2.3 
UN 1051. CLASS 6.1 UN 1975, CLASS 2.3 
UN 1067, CLASS 2.3 UN 2188, CLASS 2.3 
UN 1076, CLASS 2.3 UN 2199, CLASS 2.3 
UN 1589, CLASS 2.3 UN 2204, CLASS 2.3 
UN 1614, CLASS 6.1 UN 3294. CLASS 6.1 

Figure 4: CPR Marshalling Chart 
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Relevance of this policy: As the N-Yard is operated by CPR, it is important to understand CPR operating rules 

regarding handling of dangerous goods. Therefore, this can clarify how the yard personnel will handle rail 

cars that carry dangerous goods and what is their emergency procedure in case of incidents. 

2.3.3 Yard Track Inspection 

Transport Canada Rules Respecting Track Safety TC E-54 section 6 and 7 ind icate the Yard Track inspection 

requ irement s. Th is part of t he report summarizes some of the key informat ion provided in TC E-54. 

The maximum t rack speed in ya rd t racks is assumed t o be 15 mph and fou~ different categories are 

considered for t he yard tracks. 

Category 1 includes heavily used tracks such as : 

• Through, bypass tracks and core routes. 

• Lead tracks where movements are entering, leaving, or travelling t 

than 500 ca rs da ily. 

Category 2 includes: 

• Locomot ive main shop lead t racks 

• Main hump lead t racks 

• Switching yard leads 

Category 3 includes moderately usecl tracks including: 

• Indust rial leads 

• Switching yard tracks and reveiving and departure t racks which are used t o ya rd or depart t rains. 

• Tracks carrying more than 100 cars daily. 

Category 4 in~ htly sed t racks including: 

• 
• 
• Industrial Trac~s. 

Table 3 shows the frequency of visua l inspection required based on the category of t he yard track. 

Electron ic Geometry Inspect ions is requ ired for Category 1 tracks annually t o check t he gauge and cross 

level of the track. Th is will be done using a Light Track Geometry Inspection Vehicle. 

Ya rd track rail flaw inspections are also required for Category 1 t racks. Th is includes a conti nuous search 

for interna l rail defects and must be completed annua lly in all rails of Category 1 Ya rd Track. 

Each railway company t o wh ich these rules apply must keep a record of each inspection required t o be 

performed under th is subpart for one year after the inspection . Each railway must keep record of annua l 
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tonnage for each subd ivision and when requested, provide the previous year' s annua l tonnage t o a Railway 

Safety Inspector. These records must also be available at the loca l geograph ic engineering office in Canada. 

Table 3 : Designated M inimum Visua l Inspection Frequency Table 

Category Type Frequency 

Category 1 

Category 2 

Category 3 

Category 4 

Track 

Track 

Track 

Track 

Twice mont hly 

Monthly 

Quarterly 

Relevance of this policy: One of the main causes for train incidents and derailments ;[ poor track condition. 

Therefore, track inspection plays a key role on safe transportation of dangerous goods. As a result, 

understanding track inspection requirements and frequencies ,s important. 

2.4 Guidelines 

In addit ion t o existing legislation, regulat ions, and e Building By-Law, the Federation of Canad ian 

Municipa lit ies (FCM) in collaboratio with t he Ra ilway Association of Canada (RAC) published gu idelines for 

new development in proximity, o railway operat ions. he g<:>al of t he publication is t o provide gu idance 

that can be applied to mit igate the impacts of locating new development in proximity t o ra ilway operations. 

The guidelines are not intended fo~ isting locat ions where proximity issues already exist given t he need 

for site specific solutions. The following are key hig,hlight s from these gu idelines: 

• Key I __ ..__ . ...._ nts nea~ ail Corridors 

• Stan ar rea me 

• 

2.4.1 

Development Via bi Ii~ Assessment 

ey Issues with Developments near Rail Corridors 

There are tQ~ main cha llenges and risks of development s near rail corridors outlined in t he FCM 

gu idelines: safety, noise, and v ibrat ion . Table 4 shows t he considerations perta ining t o safety. 

To mit igate these key issues, t he FCM guidelines provide two alternatives : 

1. In cases where it is feasible (e.g., greenfield development), t he st andard treat ments of a setback 

and berm should be applied. 

2. For locations where the standard treatments are not possible (e.g., infill deve lopment), a 

Development Viability Assessment shou ld be conducted. 
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Table 4: Key Safety Issues with Developments Near Rail Corridors 

' 

Issue Key Details 

Safety 

• While rai l is one of the safest modes of transportat ion, and Canada's rai lways are among t he 
safest in North America, safety remains a concern 

• Most accidents a re non-ma in track collisions and derai lments and occur in yards or terminals, 
however these tend to be less severe 

• The accidents with t he greatest consequences, which include collisions and derailments 
between stations or terminals, only make up around 10 percent of all railway accidents 

• The freque ncy of accidents involving transportation of dangerous goods as been fa lling since 
1996, despite 60 percent growth in rai l t ra nsport of dangerouS\~oods 

• Most fatalities involving rail result from trespassers and from vehicle oGcupants or pedestrians 

struck at crossings. 

2.4.2 Standard Treatments 

The st andard treatments ident ified in t he guide are depict ed in Figure 3 and they include: 

• 
• 
• 
• 
• 

Setback Dist ance 

Noise Mitigation 

Vibrat ion M it igat ion 

Berms and Crash Barr iers 

Security Fencing, Stormwater M anagement, ani Warning Clauses 

Property I 
Line i . 

I 

I . 

1.83 Metre Chain 
Li nk Fence 

Noise Barrier 

I r-----------:S~e--:t b~a-c~k-:D~is_t_a_n-ce ____ _____ lf 

Building Edge 

Brick Veneer 

/ 
Foundation 
Isolation 

/ 

Figu re S: Standard Treat ments to Mitigate the Impacts o f Noise, Vibration, and Safety1 

Details of each safety related component of t he st andard treatments are discussed here: 

Setback Distance 
Setbacks are one of the foundat ional components of the guidelines because they are effective at mit igating 

all th ree of the key issues. Ta ble S present s t he guidelines and some key considerations related to set backs. 

1 Extracted from Dialog (2013}, 'Guidelines for New Development in Proximity to Railway Operations'. 
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' 

Table 5 : Set back Dist ance: Gu idelines and Key Considerat ions 

Standard Recommended Setback 

Freight Rail Yard 300 met res 

Principal Main Line 30 metres 

Secondary Main Line 30 met res 

Principal Branch Line 15 metres 

Secondary Branch Line 15 met res 

Spur Line 15 metres 

Berms and Crash Barriers 

Key Considerations 

• Setbacks are important for noise and vibration dissipation and allow 
space for construction of a berm or safety barrier 

• Setback areas do not need to be vacant: appropriate uses for setback 
areas include roads, parks/recreation faci lities, backyards, pools, 
unenclosed gazebos, garages/parking, and storage sheds 

• Setbacks are measured as straight-line distance from mutual property 
line 

• Reduced berm height permitt ed wit h greater-set-back distance 
• Reduction of up to 5 m in setback per itted w ith reciprocal increase 

in berm height 
• Horizontal setback may be substant ially 

crash wall 

Berms and crash barriers are typically located w ith in t h~ et back area and hel m it igate persona l injury and 

property damage impacts of derailment s and collisions. Tab e 6 descr ibes t he gu idelines and key 

considerations for berms and crash barr ie rs. 

' 

Earthen Berm Height 

Freight Rail Yard 

Principal Main Line 

No guicieline 
provided 

2.5 metres 

Secondary Main Line ~ O metFes 

Principal Branch Line 2.0 metres 

Secondary B~ ch Line 2.0 metres 

Spur Line No minimum 

• Wbere full setbacks are possible, berm is sufficient safety barrier 

• Berm,heigh~ measured from the grade at the property line 
• Instead of a berm, a ditch or valley equivalent to the inverse of a 

berm can be considered 

• Reinforced berms, also called crash berms, are preferable to crash 
w~ ls and can be used in space constra ined areas where a full berm 
cannot be accommodated 

• Crash walls are designed to provide t he equivalent resistance in the 
event of a train derailment as a standard berm 

• Incorporating a crash wal l into a development plan requires a 
detailed study to determine design details to wit hstand t he impact of 
four different crash scenarios (freight t rain glancing blow, fre ight 
t rain d irect impact, passenger t rain glancing blow, and passenger 
t rain d irect impact) . 
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Security Fencing, Stormwater Management, and Warning Clauses 
Beyond t he foundational components of the standard treatments, attention shou ld also be given t o r isks 

related t o trespassing, d rainage and stormwater flows, and sufficient st akeholder engagement . Table 7 

provides the key considerations related t o security fencing, stormwater management, and warning clauses. 

Table 7: Security Fencing, Stormwater Management, and Warn ing Clauses: Key Considerations 

' 

Key Considerations 

• Trespassing onto the rail corridor is a significa nt concern. All new resident ial developments should include a 
1.83 m security fence 

• Addit ional security measures may be required under site-specific conditions where risk of trespassing is higher 
• Rail corridors have a relat ively flat profi le and are not designed to handle additional flows from nearby 

developments 

• Developments nea r rail corridors should carefully design stormwate~ d floodwater. flows 
• Warning clauses in selling, purchasing, and lease agreements should indicate t he proxi ity of t ne aevelopment 

to a rail corridor and t he associated noise, vibration, and safety risks. 

2.4.3 Development Viability Assess~nts 

The intent of a development v iability assessment ~ wo-fold : 

1. To assess t he suitability of a given site for a proposed land use. 

2. If su itable, determine alternativ.e mitigation m asures t o the standard treatments that shou ld be 

incorporated int o the,.development design. 

There are two possible out comes o~ e development viabil ity assessment process. The first is that a 

particular land use ma Rot be suitable t t he proposed development sit e. Residential development s near 

rail facil it ies are.-particul~ hallenging. The second is that t he proposed development can proceed, 

subject to t he inclusion of sufficient mitigation measures to address concerns related t o noise, vibration, 

and safe!Y. 

A development viabil ity assessment should genera lly include the content shown in Table 8, w it h addit ional 

sections for site-specific considerations included as requ ired . 
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Table 8: Overview of Content for Deve lopment Viability Assessments 

' 

Section Purpose Key Factors to Consider 

Provide a comprehensive overview of 
Site Details 

t he condit ions of the subject site 

Evaluates the details of the railway 
Rai lway Details corridor to determine potential ra il-

development conflicts 

Provides a comprehensive descript ion 
Development 

of the design and operations of the 
Details 

development it self 

Ensures that the rai lway corridor, 
Construction infrastructure, staff, and users are 
Details adequately protected during the 

construction phase 

Hazard and Risk 
ldentifies,( valuates, and proposes 

Identificat ion 
mitigation measures for the indiv1aual 

risks of t he development 

2.5 National an 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 

• 

• 

Site condition 

Soil type and geology 

Topography 

Drainage patterns 

Proximit y to rai l corridor 

Track geometry and alignment 
Existence of switches or junctions 

Track speed 

Derailment history of the site and of similar sites 

Current and future usage 

Anticipated future rai l corridor changes 

Proximity of buildings to the rail corridor or rail 

infrast ructure 
Clea ances and setbacks 

Proposed collision protection features 

Whether access to railway corridor is required 

How construction may impact rai lway operations 

Options for maintaining security of the rail corridor 

Details of planed demolition, excavation, and 
retaining works 

Stormwater, drainage, sediment, and erosion 

control 

Consideration for safety of people 

Potential structural damage result ing from a t rain­

building collision 

Ability for trespassers to enter the rai lway corridor 

A review of current practice in ot her jurisdictions was conducted to understand land development practices 

over or adjacent to passenger and freight rail corridors and yards. The select ion of t hese jurisdictions was 

based on available information and gu idance identified t hrough the literat ure review and regulatory review 

and it incl ud~ the following: 

• Canada 

City of Calgary 

City of Edmonton 

City of Saskatoon 

City of Toronto 

City of Montreal 

• Aust ral ia 

New South Wales 
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Queensland 

• New Zealand 

Auckland 

• United Kingdom 

London 

The following summarizes key findings regarding existi ng regulat ions, bylaws, or policies applicable to land 

development in the vicinity of passenger and freight rail corridors and yards. 

2.5. 1 City of Calgary 

The City of Calgary established a policy to guide development approvals for lands--adjacent to rai lway 

corridors.2 The policy applies to development lands that are at most risk of the Rhysical ~,ct.s of train 

derailments. These lands have been identified as 30 metres on either side of a freight railway corridor in 

a zone referred to as the Rail Proximity Envelope. The envelope is the t ree-dimensional areas on parcels 

adjacent t o the Freight Rail Corridor used for managing the risk of physical impact of a train derailment 

(safety envelope) and the noise impact (noise enveloP,e) ssociated with f eight rai l operations. The 

depth of t he safety envelope is measured 30 metres horiwntall)f- from the Freight Rail Corridor and 7 

met res in height from grade. Appropriate measures to mit igate sa{g,ty and noise r isks must be 

incorporated int o new developments a( d as outlined in the Im pie entation Guide. 

The Implementation Guide outlines examples of. developmen proposals within t he rail proximity 

envelope. One example includes developmen-t_ in the ~ ty ceJ)tre. The guide st ates t hat "h igh density 

residential and commercial buildings that are 121 m in width or less are allowed inside t he Envelope 

without further studies. A sens~ e use on the front~ acing the rail is not subject to t he Safety Policy, 

but would need a noise study." The policy defines sensitive land uses as the following: 

• 
• 
• 
• 
• 
• 
• 

Emergency Shelter 

H~ e Based Child Gare - Class 2 

Hospital 

• Jail 

• Residential Care 

• School Aut hority - School 

• School - Private 

• Temporary Shelter 

2 City of Calgary Development Next to Freight Rail Corridors Policy and City of Calgary Development Next to Freight 
Rail Corridors Policy: Implementation Guide 
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The dept h of the safety envelope and noise envelope is typically measured from the property line of the 

Freight Ra il Corridor but cou ld be adjusted based on surrounding contexts. Figure 6 illustrat es an example 

of the rail proximity envelope included in the Guide for sensit ive use land. 

► 

lgh density residential and commercial use 

,<:l' 
"-.. Rall Proximity Envelope 

Freight Railway Corridor 

' Figur( 6: Example of R'8il Pr; ximity Envelope3 

The City of Edmonton Zoning Byla 12800 contains a section pertaining to the Clareview Campus High 

Density Residential Zone. SectioA 950.~ CCHD) of the bylaw was established "t o accommodate t he 

development 0f l'iigh-rise apartment S'with aevelopment controls designed t o ensure t hat the development 

is integrated into the exist ing and ~ ture resident ial development with in the Clareview Campus 

neighbourhood. The intent is to create a housing d istrict of high-rise apartments, which is arch itectura lly 

integrated w ith th~ rise aRartment s in area zoned CCMD and the open space corridor." 

Article 3 (Development Regulat ions) It ems m too state the following: 

"m. 

n. 

The~ hall be a minimum 1.83 m chain link Fence along the east property line of the CN right-of­

way t o tile west of t he subject Site; 

A minimum 2.5 m high berm with 2.5:1 side slopes and a noise attenuat ion Fence (solid screen) 

shall be bu ilt parallel to the CN right -of-way so that the top of the Fence is 5.5 m above the top-of­

rail; and 

o. No bu ilding shall be constructed or located with in 30 m of t he east boundary of the CN right-of­

way." 

3 Extracted from City of Calgary Development Next to Freight Ra il Cor ridors Policy and City of Calgary Development Next to Freight 

Rail Corridors Policy: Implementat ion Guide (pg. 7). 
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2.5.3 City of Saskatoon 

The City of Saskatoon's Official Community Plan {adopted in 2020) contains buffering policies for 

development adjacent to rail lines under it s Neighbourhood Design and Development section {Section 3.1 

(kl), stating the following: "Buffer residential uses from incompat ible uses, railways, and major roadways . 

. . " In addition, Section 4 {Const raints to Development) st ates that "development in proxim ity t o rai l yards 

or rail lines should be consistent with the Guidelines for New Development in Proximity to Railway 

Operations prepared for t he Federation of Canadian Municipalit ies and t he Railway Association of Canada." 

2.5.4 City of Toronto 

In 2020, City ofToronto staff requested an amendment to its Official Plan and Zoning By-law 569-2013 t hat 

would apply t o properties with in the area influence of rail infrastruct ure thr~ ghout the city. According to 

a report submitted to Council, the City's Zoning By-laws do not include rail speci~ setbacl< or other zon ing 

st andards t o specifically address the relationship of properties t o rail infras ructure. Therefore, in 2017, 

City Planning init iated a study on Guidelines for Development Close to Rail Corridors & Yards, which made 

recommendations for how to adapt the FCM/RAC Guidelines to the City'S\context4
. 

The proposed Official Plan amendment would incorporate t ne re~uirement for. applicant s t o submit a Rail 

Safety and Risk Mit igation Study as part of a comglete application for development within 30 metres of rai l 

infrastructure. The purpose of the study wou ld be to identify how rail safety and risk mit igation measures 

would be addressed in the context of site-specific ondit ions and provide for the consideration of 

alternative or equivalent measures. :cte proposed Zoning By-la amendment would int roduce a holding 

permission t o limit (sensitive or litgh occupancy) land uses wit ( n 30 metres of rail infrastruct ure pending 

the complet ion of a Rail Safety and Risk Mitigat ion Study ~hat satisfactorily demonstrates a set of rail safety 

and risk mit igation measures have been created fa t t e site and supported through peer review. Th is 

holding permission would be applied only to tj;lose properties w ithin 30 metres of a rail line and 

infrastructure and would apply to tbe as of right zoning in proximity to rail infrastructure across Toronto. 

It was expe~ ed that public and stakeholder consultations regarding these amendments were t o t ake place 

and a regort would be brought t o the Planning and Housing Committee in the Spring of 2021. Upon writing 

of th is-'material, no changes were found in the bylaw (last updated March 1, 2021). 

2.5.5 

The City of ~ al j oning Bylaw CA29 0040 addresses provisions based on six land use groups (housing, 

commercial, indust rial community, recreational, agricultural, and conservation). The bylaw identifies 

provisions for the Housing group and the Community group with respect to the separation distance 

bordering a main railway line. However, these provisions are relating t o noise and vibration on ly. However, 

in 2015, the City adopted t he FCM/RAC Guidelines for New Development in Proximity t o Railway Operations 

into its long-t erm development plan. 

4 IBI (2019), " Land Use Study: Development in Proximity to Rai l Operations" 
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2.5.6 Queensland, Australia 

The Queensland government published guidelines for developments adjacent t o t he railway environment 5• 

The gu ide defines t he railway environment as comprising the combination of the following: 

• The area located in, below and above a railway corridor 

• The area located on, be low and above t he 25-metre wide str ip of land running along each side of 

a railway corridor. 

In addit ion, the guide states t hat "Where a railway is located in a tunnel and any part of that tunnel is less 

than 25 metres below natural ground level, the widt h of the strip of land incl uded in the railway 

environment increases to 50 metres along each side of the tunnel." 

Any proposed development within t he railway environment_11 st 0omply ith A st~ a tandards, 

Queensland Rail (QR)/Department of Transportation and Main Roads (TMR) t echnical requirement s and 

standard drawings. The guide present s a list of 18 relat ed ocuments t hat contain i~ ormation regarding 

design of foot bridges, design of buildings over or near railways, st andard clearances for new structures, 

requ irement s for services under the railway corridor, and others. 

The guide states that "t he cost of developing in, below or above a railway corridor may be proh ibitive 

because of t he need to ensure the impacts of incident involving dangerous goods and fi re can be 

appropriat ely mit igated." However, it provides a che~ st of items to be considered when undertaking a 

development in an area where dan~ ous goods move By rail. The following are the items in t he checklist: 

a. A pre-lodgement meeting has been he ~ ith TlvlR to enable t he early assessment of risk and TMR 

has sought t he inP.ut of the Railway Manager and the Queensland Fire and Rescue Service. 

b. A risk assessment ha~ een undertaken t o evaluate all relevant considerat ions relati ng t o fi re safety 

and t he t ranspo~ dangerous goods in the railway corridor. (A risk assessment gu ide is included 

in Append ix 1 of the gu ide). 

c. The P.roposecr-develo, ent has been designed to minimise t he impacts of fi re, explosion, chemica l 

spil l, liquid fuel spill or gas emission. Measures have been incorporated in the design to: 

min'mize <?,> cont rol the outbreak of fi re 

control smoke and/or gas release and dispersion 

m~ ize heat build-up in st ructures 

limit the possibil ity of structural components being blast damaged 

provide stability or conti ngency measures in t he proposed development 

vi. provide safe emergency access and egress t o and from the railway corridor and 

the deve lopment 

vii. ensure effective conta inment and cleanup of dangerous goods incident s. 

d. The proposed development has been designed to withstand a minimum heat load of 60 MW. 

Considerat ion has been given, in discussion with TMR, to the prospect that t he proposed 

development, its locat ion in the railway corridor and the risk profi le of the dangerous goods 

5 Queensland Government (nd). "Guide for Development in a Railway Environment." 
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transported in the corridor may mean the development w ill have to w it hstand a greater heat load . 

The design for the appropriat e heat load has considered the following: 

i. the appropriate th ickness of the enclosure soffit 

ii. the coating of t he enclosure soffit with passive fi re protection material 

iii. the provision of sprinklers on t he enclosu re soffit above the tracks t o reduce the 

heat generat ion rate and suppress fire by preventing air flow to the fuel. 

e. Appropriat e fi re protection and alarm systems are proposed to be provided in t he enclosed parts 

of the railway corridor. 

2.5.7 New South Wales, Australia 

The State Environmental Plann ing Policy (Infrast ructure) 2007, under the Environmental Plann ing and 

Assessment Act 1979, has as one of its objectives t o identify matters to be considered in the assessment of 

development adjacent to part icular types of infrastructure, wi, rail being one o~/.'e. More specifically, 

the Infrast ructure policy refe rs t o gu idelines which must be taken into account where development is 

proposed in, or adjacent to, specific railway corridors unde clauses 85, 86, and 87 as follows: 

"85 (Development immediately adjacent t o rail corridors) if t he development: 

a. is likely to have an adverse effect on rail safety, or 

b. involves the placing of a metal fin ish o~ t ructure a d the rail corridor concerned is used by 

electric trains, or :'- " 
c. involves t he use of a crane in air space above any rail cor? dor. . . 

86 (Excavation in, above or adjacent to rail corridors) if tfle development (ot her t han developmentto wh ich 

clause 88 applies) that involves the penetration of t he ground to a dept h of at least 2m be low ground level 

(existing) on land that is: 

a. with in or above ,Hail corridor, or. 

b. with in ~teasurea horizontally of a rail corridor, or 

c. within 25 m fmeasured horizontally) of the ground directly above an underground rail corridor." 

87 (lm~ of rail noise or vibrat io on non-rail development ) refers to noise or v ibration associated w it h 

develoP,ment of the following purposes that is on land t hat is in or immediately adjacent t o a rail corridor 

and the consent authority co siders development is likely t o be adversely affected by rail noise or vibration : 

bu ilding for residentia use, a place of public worship, a hospital, an educat ional establishment, or childcare 

centre." 

In response to the Infrastructure Policy, t he government of New South Wales published gu idelines for the 

Development Near Rail Corridors and Busy Roads. The purpose of the gu ideline is t o assist in reducing the 

health impacts of rail and road noise and adverse air quality on sensit ive adjacent development, and t o 

assist in the planning, design, and assessment of development in, o r adjacent to, rail corridors and busy 

roads. 

Section 5 of t he gu ide discusses potential impact s of adjacent development on roads and railway. Key 

highlight s of int erest to t his study are: 
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• It is always advisable t o undertake early consultation with the relevant infrast ructure aut hority 

when planning a development next to rail infrastructure. Design and safety issues can be identified 

and incorporated early in the process, t herefore, reducing the need for ongoing iterations, costs, 

and delays. 

• A crane, concrete pump, or ot her equ ipment must not be used in airspace over the rail corridor 

without approval in writ ing from the rail aut hority. No loads shou ld pass over overhead w ir ing or 

transm ission lines located w ithin t he corridor at any t ime. 

• In the design of buildings or structures either within or adjoining t he rail corridor, the potential 

r isks from a possible derailment shou ld be considered. Sites with in the co~ dor straddling rail lines, 

o r outside the corridor adjacent to curves on highspeed t racks or at rail line junctions are at a higher 

r isk. The need for derailment protection must be considered for t he design of piers, columns, and 

• 
structures with in o r wh ich int erface with t he corridor. 

Piers, columns, buildings, and struct ures with in o r adjoining corridors must ~ ve a r:isk assessment 

undertaken, wh ich should consider the following crit eria: 

o Site condit ion, presence of cuttings or embankments and any other characteristics of t he 

site. 

o Derailment history of t he site. 

o The type of proposed structure t o be erected, including any potent ial for collapse and 

consequent damage to t rains and other infrastructu re. 

o Track geometry and its Ii ely effect o the propose work. 

o Track speed and whet ner th is represent · he integrity of the proposed struct ure. 

o Type of roll ing st ock using the t rack. 

2.5.8 Auckland, New Zealand 

The principal st atutory planning document s for Auckland are: 

• Un ita 

• Auckla 

• 
• 

None ot these docu eot:.,..entify much w it h respect to land development in the vicin ity of railways 

faci lit ies, except as follows: 

• In its City Cent re Master Plan, the City envisages minimized through t raffic and truck/container 

freight movement w it hin t he city centre. 

• Auckland's Unitary Plan Operative, which provides the regu latory framework for Auckland's 

development, is mostly silent regard ing development near rail facilit ies, except for t he following: 

o Article 27 requ ires that any development limit the locat ion of buildings and ot her visual 

obstructions with in the sightline areas of road/rail level crossings. 

o Article 28 discourages new road and pedestrian rail level crossings t o ensure the safe, effective, 

and efficient operation of t he region's rail net work. 
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o Article 29 requ ires t he control of vehicle access to sites adjacent t o all road/rail level crossings 

to improve safety for road users on t he approach to level crossings. 

2.5.9 London, England 

The London Plan is silent on development issues in the v icinity of railway corridors or yards. The on ly 

reference to this topic is related to noise in Policy D13 Article 3.13.6, which st ates that "as well as cu ltural 

venues, the Agent of Change principle should be applied t o all noise-generating uses and activities includ ing 

schools, places of worsh ip, sporting venues, offices, shops, industr ial sites, waste sites, safeguarded 

wharves, rail and other t ransport infrastructure." The Agent of Change principl~ laces the responsibility 

for mit igating impact s from existing noise and other nuisance-generating activit ies or uses on the proposed 

new noise-sensit ive deve lopment. 
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3 ENVIRONMENTAL SCAN 

This chapter presents t he resu lts of a review of national and internationa l literature regard ing mit igat ing 

measures that can be applied t o reduce cha llenges and risks associated w it h dangerous goods movement 

and storage adjacent t o urban land uses. The lit erat ure review was supported by a survey of the following 

jurisdictions: 

• City ofTacoma 

• City of Chicago 

• City of Ant werp 

• City of Hamburg 

• City of Winnipeg 

• City of Bremerhaven 

• City of Felixstowe 

The find ings have been d ivided into physica l measures (Section 3.1) a d operational measures (Section 

3.2). For each measure, the following information is pmvided based on the literature: 

• 
• 
• 
• 

• 
• 

A description of t he measure 

Advantages and d isadvantages 

Special Considerations 

Existi ng applications - sho s readily-available exa pies of jurisdictions where measure has been 

applied. 

Implementation effort 

Relative cost (capital and op.;93ting) . 

In add ition to t he information provided above for each measure, some of the interviews yielded un ique 

information that was better presented in a separate section of t his memo. Section 3.3 contains the find ings 

from these selected~ ervie s. 

Details,-about each of physica l or :<&erational are included in a series of t emplat es (or tables) contained in 

each 0f the two se~ ns. Figure 7 serves as a legend to provide gu idance on how to read and understand 

each of the t emplates Gon~ g information about t he physical and operational measures. 
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This shows the name of the mitigating measure addressed in the 
M ITIGATING MEASURE: template 

DESCRIPTION OF THE MEASURE 

A brief overview describing the mitigating measure. 

ADVANTAGES DISADVANTAGES 

A list of advantages associated with t he mitigating 
measure, based on available literature. 

A list of disadvantages associated with the 
mit igating measure, based on available literat ure. 

SPECIAL CONSIDERATIONS 

In some cases, the literature identifies special considerations when implementing t hetgiven mitigating 
measure. These special considerations are listed here. 

EXAMPLES O F EXISTING 
APPLICATIONS 

Examples of jurisd ictions where t he 
given mit igating measure has been 

applied. This is not intended to be an 
exhaustive list. These are based on the 
literature. 

A higb-level cursory estimate of the 

relative capital/operating cost of 

countermeasures on the 

literature, vendor websites, trade 

magazines, and other websites. A 

symbolic scale is used: 

$ - Less than $50,000 

$$ - Between $50,000 and $500,000 

$$$ - More than $500,000 

IMPLEMENTATION EFFORT IN URBAN SETTING 

High 

A qualitative sc~ based on engineering judgement applied 

from knowle<'.lge extracted from the literature. This scale 

refers to ease of implementation of the mitigating measure 

in an urban setting, mainly relating to challenges due to 

issues ~ ch as space availability, design, required 

administrative coordination, maintenance issues, and othe rs. 

List of refere nces used to obtain the content shown in the 

template. 

Figure 7: Gu idance for Read ing Each Template 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

3.1 Physical Measures 

The lit erat ure identified t he following physica l mit igating measures that can be applied to reduce 

challenges and risks associated with dangerous goods movement and st orage adjacent to urban land uses. 

Details about each of these are included in t ables on t he following pages (in alphabet ical order): 

• Active protection (fire suppression systems) 

• Air circu lation design for covered areas such as tunnels 

• Crash att enuation (sand att enuators and gravel traps) 

• Crash wa ll 

• Dra inage systems 

• Earthen berm 

• Fire spread mit igation (nonflammable materials, firewa lls) 

• Gabions 

• Noise-sensit ive build ing design 

• Rail grade crossing design 

• Security fence 

• Setbacks 

• Structura l protection (pillars/piers, wa s, sacrific nJ 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Active Protection (Fire Suppression Systems) 

DESCRIPTION OF THE MEASURE 

Fire suppression systems are used to prevent damage to the merchandise carried, and the rai lway 

system itself (or immediately adjacent areas). The system weaves around crit ical r isk areas t o instantly 

flood the zone with extinguishing agent and suppress the fire. 

ADVANTAGES DISADVANTAGES 

• Automatically detects and suppresses engine 
and mechan ical fires 

• Potential for accider;ital actuation 

• Shou ld not be used as the ale fire safety 
• Works quickly before a fire can damage 

equipment 
syst/m 

• Easy and flexible installation 

• Low operating costs 

SPECIAL CONSIDERATIONS 

• Fire suppression systems includes multiple components which ~ ay need to be tailored for each 
trai n 

EXAMPLES O F EXISTING 
APPLICATIONS 

• Moscow, Russia 

• Thameslink, U~ 

IMPLEMENTATION EFFORT IN URBAN SETTING 

High 

• Rotarex Firetec (2018) 
• Wagner (2018) 

• Gillespie et. al. (2017) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Air Circulation Design 

DESCRIPTIO N OF THE MEASURE 

Air circu lation design for covered areas such as tunnels is primarily used to provide safe evacuat ion 

condit ions for passengers in case of fire. The circu lation serves to t ransport toxic gases, smoke and 

heat out of the wa lkway and t unnels. Typically, 100% reversible fans are used for longitud inal 

ventilat ion along the t unnel, however jet fans can also be used. 

ADVANTAGES 

• Can use recycled air to maintain moderate 
t emperatures 

• Reversible fans can be used for smoke control 

DISADVANTAGES 

• Jet fans can ha irflow 
and may require com ol 
strategies 

• Design must be custom ma~ to tunnel 

para~ ers 

SPECIAL CONSIDERATIO NS 

• Circu lation design can vary depen"1g orr-tunn '{arameters. The length of t he tunnel, number of 
trains per vent section, station smoke control, an~ on-incident tunnel trains can all impact the 
design and should be considered extensively. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Air circulat ion design is 
implemented at many locations 

t hrough C~ and 
internat ionally. 

RELATIVE COST 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

Referenc es: 

• FlaktGroup {2021) 

• WSP Parsons Brinckerhoff {2017) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Crash Attenuation 

DESCRIPTIO N OF THE M EASURE 

There are different types of crash attenuation devices. Two types are of interest to th is study: Fitch 

barriers or "sand att enuators" and gravel t raps. 

Sand attenuators are used primarily at bridge abutments, cantilever post s, gore areas and at barrier 

wall-ends. They absorb t he energy of a crash and reduce collateral damage t o ot her vehicles and 

injuries to traveling motorists. 

Gravel traps consist of a gravel-fi lled zone used t o slow down and trap er -ant vehicles\.._ 

ADVA NTAGES 

Sand Attenuators 

• Simple to move and install. 

• Certified to meet the crashworthy 
requirements of NCHRP 350. 

DISADVANTAG ES 

Sand Attenuators 

• Allmw the veh icle to pas~ rough rather than 

retJirecting'\ . \ 

• Available in different configurations and 

• Site ay require re-grading if too steep 

Grav~ Traps 
weight s. 

Gravel Traps 

• Simple t o insta ll 

• Provides high friction resist ance 

• igh ~ tenance. 
• Recsi ire lots of space for desired effect s. It 

may r~uire a separate roadway to be 
const ructed off the main facil ity. 

t is difficu lt to remove the stopped vehicle 
f rn the arrestor bed due to t he extreme 
invasion of gravel in the axles. 

SPECIAL CONSIDERATIONS 

Sand Attenuators 

• Must be arranged sot e weights of t l;!,e sand barrels are increasing with t he d irection of movement. 
Gravel Traps ~ 
• A mechanical arrestor ramp can be ·nstalled on flat ground, containing a series of st ainless steel 

cateh-net}.that absorb t he ~ ergy of a large vehicle coll ision and stop the veh icle. 

• A tradit ion~ approach also uses arrestor beds surfaced w it h sand, r iver gravel, or crushed gravel. 

EXAM PLES O F EXISTING 
APPLICATIONS 

• Both measures have several 
installations acrnss t he country 

IMPLEMENTATIO N EFFORT IN URBAN SETTING 

High 

informat ion is not readily available ~ . 
regarding railway applications. ,--~ 

RELATIVE COST References: 

• PSS (2018) 

$$-$$$ $$ • Speier, G (nd) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Crash Walls 

DESCRIPTIO N OF THE MEASURE 

Crash walls are concrete structures designed to provide similar physical resist ance t o a derailed train as 

an earthen berm. A crash wall is designed t o deflect an oncoming car or locomotive, rather than absorb 

the impact, as a berm does; therefore, crash walls are often referred to as deflect ion walls. 

ADVANTAGES DISADVANTAGES 

• Can be used to decrease set backs by bu ilding 
t aller walls. 

• More expe~sive t nan an earthen berm. 

• Typically;provide little r otect:ion against 
explosions, fire, or dangerot1s gooas release. • No need for slope decreases foot print as 

compared t o earthen berm. • Crash walls will deflect a t rain back toward the 
• Can be designed to perform other funct ions, 

such as security fencing and sound 
attenuation . 

track, contrasting an earthen berm's tendency 

to ab~ b the impact and st op t he movement. 
De ending on the eight and lengt h, it can 

prodaGe undesirable~ isual impact s, 
particularly w e adjacent to resident ial land. 

Relative y high cost . 

• Have minimal ROW requirements as well as 
minimal or no rout ine maintenance. 

• 

• 

SPECIAL CO NSIDERATIO NS 

Must be designed t o meet t he sit e-specific requ irements of the rail deve lopment, includ ing the ra il 

line classificat ion, max speed, an~ eote<shn ical cond it ions. 

Can be combined with a~ arthen berm t o form a crash berm. Crash berms are more effective at 
absorbing impacts than crash walls and are Highly cost effective in physica lly constrained sites. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

RELATIV E COST 

ss s 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

Referenc es: 

• Dialog (2013) 

• AECOM (2014) 

• Johnson Sustronk Weinstein+ Associat es (Derailment 
Protection Report - Blauson Assets Management Ltd. 

2020) 

• BC M inistry of Transportation and Highways (1997) 

M{f~.,,RR 36 I P a g e 
'' tl:.t/' 

"'""o"•"o" co•m•«G City of Vancouver - FOi 2022-519 - Page 40 of 87 



RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Drainage Systems 

DESCRIPTIO N OF THE MEASURE 

Properly designed drainage systems improve safety out comes in two ways: First, clearing water from 

the ground decreases risk of an incident due to adverse water cond it ions causing track instability . 

Second, a drainage system can evacuate an accidental spil l of dangerous liqu id. Spill management 

systems incorporate add itional measures t o dra inage systems to manage releases of dangerous liqu ids. 

ADVA NTAGES DISADVANTAG ES 

• Drainage systems reduce risk in multiple ways • Upgrad ing drai p epared 
for a release of danger0us 1qu1 , rather than 
just water, is a significant ·nvestment. 

SPECIAL CONSIDERATIONS 

• Spill management systems can include siphons that can assist in avoid ing flame propagation in the 
underground portion of t he system in t he ev~ t of a flam able liqui spill. 

• Spill management systems can include sit~ nt~ nment systems t hat prevent dangerous liquids 
from leaving the site via runoff or rainwater araiffilge systems. 

EXAM PLES O F EXISTING 
APPLICATIONS 

• Victoria, Aust ra lia 

• 

IMPLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

• Techn ical Safety BC (Railway Safety Program: Safety 
Handbook 2018) 

• CP (Customer Safety Handbook 2020) 
• Van der Vlies & van der Heijden (Urban planning and rail 

t ransport risks: Coping w ith deadlocks in Dutch urban 
development project s 2013) 

• Environment Protection Aut hority Victoria (Liqu id st orage 
and hand ling guidelines 2018) 

• City of Melbourne (Docklands Design and Construction 
Standards 2013) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Earthen Berms 

DESCRIPTIO N OF THE MEASURE 

Earthen berms provide a physical safety barrier bet ween a ra il facility and nearby developments that 

can reduce or eliminate potential property damage and/or injury from a rail incident. Berms are 

constructed parallel to rail right -of-way and are mounded so t hat a rail car t ravelling into the berm will 

dig into the earth and have its movement stopped. 

• 

ADVANTAGES 

Can provide sign ificant physical protection 

when combined w ith appropriate setback. 

DISADVANTAGES 

• Provide little RrotectI0 ions, 
fire, or dangerous gooa 

• Their natura l appearance allows them to blend • 
in with the ir su rround ing in an aesthet ically 

Requ ire 'sufficient' righH>f-way (ROW). 

pleasing manner. 

• Lower capital cost if ROW and fi ll material is 
available on site. 

SPECIAL CONSIDERATIO NS 

• Berms are typica lly only requ ired on primary and se?°ondary ranch lines, but not on spur lines. 

• Standard berm height is 2.0 m-2.5 m depend ing on rail corridor type, and standard slope is 2.5 :1 or 
less. 

• 
• 

• 

Berms are not required wheA th:l,ailway.is in a cut of equivalent depth . 
Can be combined with a uash wall t o form crash berm (Addit ional information provided under 
Crash Walls) . 

EXAM PLES O F EXISTING 
APPLICATIO NS 

ss s 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 

• Dialog (Guidelines for New Development in Proximity t o 
Railway Operations 2013) 

• Earth Tech Canada Inc. (Final Report - Proximity 
Guidelines and Best Practices 2007) 

• BC M inistry of Transportation and Highways (1997) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

MITIGATING MEASURE: Fire Spread Mitigation 

DESCRIPTIO N OF THE MEASURE 

Fire spread mit igation can be in t he form of firewalls and/or non-flammable materials. A firewall is a 

specia l type of fire separation assembly typically made up of non-combust ible materials. It must be 

capable of w ithstanding t he impact of fi re and contain it t o one side of the wall unt il the fire burns 

itself out or is extinguished. The intent is that even in a severe fi re, a firewall w ill rema in st and ing t o 

prevent t he spread of the fi re. 

As for non-flammable materials, the purpose is to reduce the flame time, ti_arip flame t ime, and the 

burn lengt h. Materials used ideally would stop flam ing after t he flam source is removed, or ~ alling 

from t he specimen t o the floor, and exhibit minima l damage tbe further from t e source. 

ADVANTAGES DISADVANTAGES 

• Contains the affected area 

• Delays t he collapse of structural members 

• 6a be expensive i~ rms of cost and 
installation 

• Doe~ ot direc.!ly exti nguish t he fire 

SPECIAL CO NSIDERATIO NS 

• Non-flammable materials used sliould be environmentally fr iendly and ideally non-toxic, however 
t hese materials can be more expensive in terms of rmanufacturing 

• 

EXAM PLES O F EXISTING 
APPLICATIO NS 

t he count ry, 1n ormation.is no 
readil available regardin ra ilway 

ss s 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 

• Un iversity of West minster {2009) 

• Blaine et al. {2020) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Gabions 

DESCRIPTIO N OF THE MEASURE 

Gabions are st ructures consisting of rocks or bou lders conta ined w it hin a steel woven wire cage. 

Gabions use their weight to provide protection for various types of structures, includ ing those around 

rail yards; their function is like t hat of a crash wall or earthen berm. 

• 

• 

ADVANTAGES DISADVANTAG ES 

Insta lling gabions is a low-cost alternative to • Due to t he~ eight of the rocks used, some 
reinforced st ructures such as crash walls. settlement into t he soil is una~ dable 

Gabions function well as ret aining wa lls due to • Cannot be built as higPi as concr~walls but 5 
t heir porosity, which prevent s pore-water m high is feasible. 

pressure bu ildup. • Not necessarily aesthetically._Pleasing. 

Despite protection from gabions, structures 

a be requ ired to be reinforced regardless. 

SPECIAL CONSIDERATIONS 

• Gabions must be properly desig ed to withstand any i pac expected from a potential dera ilment 
incident. 

• Gabions are frequently wsed as a retaining wall as Hie gaps between rocks eliminate water bu ildup 

• The functions served by gabions (st ructure protection, reta ining walls) can be performed by other 
product s, such as guard rails and earthen berms (protection) or modular concrete blocks 
(protect ion and retaining walls) . Depend ing on the model used, modular concrete blocks may lack 

t he dra inag~ perties of gabions, and any crash barrier must be designed t o w ithstand the 
expected forces of an i pact, potentially raising t he closer t o that of a crash wall. 

EXAM PLES O F EXISTING 
APPLICATIONS 

IMPLEMENTATIO N EFFORT IN URBAN SETTING 

..----------------------------1 
• New South Wales 

$-$$ $ 

High 

References: 

• NSW Department of Planning (Development Near Rail 
Corridors nad Busy Roads - Interim Guideline 2008) 

• Indian Roads Congress (Gu idelines for Design and 
Installation of Gabion Structures 2018) 

• Block Moulds (n.d.) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Noise-Sensitive Building Design 

DESCRIPTIO N OF THE MEASURE 

By constructing bu ildings with the correct orientation and room layout, noise impact s from ra il 

operations can be reduced inside t he affected build ings. Examples include locat ing noise-sensit ive 

rooms on t he side of the building opposite the noise source, minimizing t he number of doors and 

w indows on the side of the build ing nearest the noise source, and design ing wall and windows t o 

prevent noise transmission from the outside. 

ADVA NTAGES 

• Can be applied to reduce noise impact s 
t hroughout all bu ildings, includ ing high-rises. 

DISADVANTAG ES 

• Cann 

SPECIAL CONSIDERATIONS 

• Noise mit igat ion provides no safety benefits but are importan to consider in all urban ra il yard 
contexts. 

• Various mit igation measures t hat may reduce n~ e in buildings but are primarily intended t o 
perform risk mitigation of ot her factors (e.g., derail ents, dangerous goods releases), are listed as 

separate items. These measure~ clude crash walls, fi e spread mit igation, active fire suppression, 
and st ructura l protect ion. 

EXAM PLES O F EXISTING 
APPLICATIONS 

• Information not readi ly available. 

IMPLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 

• Dialog (Guidelines for New Development in Proximity t o 
Railway Operations 2013) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Rail Grade Crossing Design 

DESCRIPTIO N OF THE MEASURE 

Highway-rail grade crossings are a safety issue for ra il as the interaction between rail and road 

operations increases the likelihood of an incident. Wh ile the ult imate safety treatment for addressing 

rail/road interact ions is grade separation, improving crossing design for at -grade crossing locations can 

decrease coll ision risk. Potential design improvement s to rail at-grade crossings include: 

• 

• Improved signage and warning devices 

• Improving road design to eliminate humped (low-profi le) crossings 

• Improved sightl ines 

• Removing unnecessary crossings 

ADVANTAGES 

Improves genera l safety outcomes, in addit ion • 
t o safety from dangerous goods transport by 
ra il and truck. 

DISADVANTAGES 

Can be very ex ensive, de~ ding on the 
treatment type (alt hough never as expensive 
as grade separation) 

SPECIAL CONSIDERATIO NS 

• Ra il grade crossings present an addit ional r isk in t ha there is a chance that an incident can include 
dangerous goods transported By rnad in add it ion t o by i . 

• Act ive warning devices are warranted where there is higher than normal usage by heavy trucks or 
trucks carrying dangerous or hazardous materials. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Proper rail grade crossing design is 
implemented at many locations 

t hrough Canada and 
internationally. 

RELATIVE COST 

$-$$$ $$ 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

Referenc es: 

• Warner et al. (Public Gu idance for Managing Hazardous 
Material Transportation in Texas 2009) 

• Ogden & Cooper (H ighway-Ra il Crossing Handbook, 3rd 
Edit ion 2019) 

• Transport Canada (Grade Crossings - Handbook 2016) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Security Fencing 

DESCRIPTION OF THE MEASURE 

Fencing around railway corridors can reduce incidents of trespassing, wh ich will improve safety 

outcomes and reduce incidents of emergency whistling. Trespassing on railway property continues to 

be a major safety issue in Canada - about 100 injuries and fatalities every year, regardless of the level 

of pedest rian or cyclist activity at these sites. 

ADVANTAGES DISADVANTAGES 

• Can provide a decrease in trespassing 
incidents in known problem areas, such as 
those surrounding parks, trails, open space, 
community centres, and schools. 

• Can reduce, b sing 

• Protects public for entry, particularly in high 
traffic areas, although trespassing is a 
possibil ity in high and low t raffic condit io s. 

i 

SPECIAL CONSIDERATIONS 

• Security fencing is typically chai.[i ~link fence, but other'-QlateJ ials can be substituted given approval 
by the railway and municipality. ~ "'-/' 

• Standard requ ired height of chain lin fence is 1.83 m. 

• A noise barrier or cr~ wall can se.r.ve t he purpose of security fencing. 
• Fencing solutions to prevent intrusion of w·ndborne debris such as snow and sand have been 

studied, with th~ inding that porous fences allow debris smaller than the pore size to flow through, 

but that solid fences, if not specifical y designed for a particular context, can trap debris on the 
inside, as well"'as t ~ side of the fence, causing undesirable accumulation. 

EXAMPLES O F EXISTING 
APPLICATIONS 

• Various locations across Ctanada. 

RELATIVE COST 

$-$$ $$ 

IMPLEMENTATION EFFORT IN URBAN SETTING 

High 

References: 

• Dialog (Guidelines for New Development in Proximity to 
Railway Operations 2013) 

• Earth Tech Canada Inc. (Final Report - Proximity 
Guidelines and Best Practices 2007) 

• Bruno, et al. (2018) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Setbacks 

DESCRIPTIO N OF THE MEASURE 

Setbacks from railway corridors or yards permit emissions, vibrations, and noise from rai l operations to 

dissipate and provides a safety barrier. 

ADVANTAGES 

• Setbacks decrease the need for other 
mit igation measures 

DISADVANTAGES 

• Setbacks are not wa s radically compatible 
with dense develo to spatial 

constraints 

• Setbacks do no 
additional mit igat ing measures 

SPECIAL CONSIDERATIO NS 

• Reduced setbacks can be considered in conjunction w"th alternative safety mit igation measures. 

• The recommended setback from a freight yard is 300 m, wh ile the recommended setback from a 
rail mainline corridor is 30m. Setbacks are measured from the rail property line. 

• Horizontal setbacks can be accom anied by vertIc I clearancesto form a 'Rail Proximity Envelope' . 
The City of Calgary has set the required height of t h~ nvelope t o be 7 m. 

• Some assessments reduce re~uired horizontal setback1'in, building taller walls, and summing the 
vertical and horizontal se backs to arr-ive at the total setback amount (e.g., 20 m horizontal set back 
+ 10 m high wall = 30 m total setback) 

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Town o~Canmore 
• City of Edmonton 

• Gity of Lonaon 

• City of Otta~ a ---
RELATIVE COST 

$$-$$$ N/A 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 

• Dialog (Guidelines for New Development in Proximity t o 
Railway Operations 2013) 

• Porter, et al. (Spatio-Parametric Rail Risk Assessment for 
Developments Near Freight Rail 2017) 

• Earth Tech Canada Inc. (Final Report - Proximity 
Guidelines and Best Practices 2007) 

• IBI Group (Land Use Study: Development in Proximity to 
Rail Operat ions 2019) 

• Hatch Ltd. (2019) 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Structural Protection 

DESCRIPTIO N OF THE MEASURE 

Structural protect ion such as deflection walls or crash walls are reinforced concrete structures 

provided for t he protection of piers and abut ment s wit hin the vicinity of railway t racks. The purpose of 

these walls is t o prevent head on coll isions from derailed t rains on t he primary st ructu ral support 

element s as a direct coll ision of a t rain on a primary pier may lead to t ot al colla~ rid_g_e_. ___ _ 

ADVA NTAGES DISADVANTAGES 

• Avoid catast rophic failures due t o collisions. • Expensive to implem~ . 
• Minimize probability of injury t o passengers. • DiffiGult and costly t o re rofit 

SPECIAL CONSIDERATIONS 

• The crash wall should be in accordance with the latest <[r nsport Canada code or in accordance 
with standards of t he rail company the bridge is over, whicfiever specified load is greater. 

EXAM PLES O F EXISTING 
APPLICATIONS 

• Th roughout Aust ralia 

IMPLEMENTATIO N EFFORT IN URBAN SETTING 

• Anand (2018) 

• Rapattoni (2014) 

High 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

3.2 Operational Measures 

The lit erature identified t he following operat ional mit igating measures that can be applied to reduce 

challenges and risks associated w it h dangerous goods movement and st orage adjacent to urban land uses. 

Details about each of these are included in t ables on t he following pages (in alphabet ical order). 

• Corridor Risk Assessment s 

• Dangerous Goods Storage Practices 

• Development Viability Assessment 

• Emergency Response Planning 

• Posit ive Tra in Control 

• Rail Car Tracking 

• Risk-Based Land Use Plann ing 

• Spatial Risk Assessment 

• Spill Management Plan 
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RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Corridor Risk Assessments 

DESCRIPTIO N OF THE MEASURE 

Corridor r isk assessments are performed by railways on t heir corridors t o determine t he level of r isk from 

a variety of sources, including dangerous goods, and to evaluate various technologies for their suitability 

for risk reduction along the corridor. Mat hematical assessment techniques are used t o evaluate r isk and 

the influence of potential mit igating measures on t hat risk. 

ADVANTAGES DISADVANTAGES 

• Mat hematical assessment provides an 
objective assessment of r isk. 

• Shou ld be renewed on a s~ schedule (e .g., 
every 3 years) to ensur; cur ency°') 

• Can be used to identify mitigating measures. 

SPECIAL CO NSIDERATIO NS 

• Corridor risk assessments can be used t o ident ify r isk 'hot SROt s' on a corridor to allow for t argeted 
risk mitigation measures. ) 

• CN's corridor r isk assessment process a~ e~ 8 corridor c aractenstics, including train volume, 
speed, track alignment, rai l type, rail grade crossi s, and geotechnical features. These factors are 
analyzed in how they impact t he frequency of a cause of derailment and the likelihood of a 

• 

derailment when a cause is we ent . 

EXAM PLES O F EXISTING 
APPLICATIO NS 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

• CN (2019 Leadership in Safety 2019) 

• Saat & Lin (Shared Rail Corridor Adjacent Track Accident 
Risk Analysis 2014) 
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M ITIGATING MEASURE: Dangerous Goods Storage Practices 

DESCRIPTIO N OF THE MEASURE 

To ensure safety in ra il yards where dangerous goods are st ored, a variety of st orage practices must be 

followed. These measures include: 

• Storage clearances for incompatible freight 

• Ru les for load ing and unloading dangerous goods 

• Ru les for placement of dangerous goods ra il cars in marshaling 012erations 

ADVANTAGES DISADVANTAGES 

• Many st orage requ irement s are already 
regulated. 

• Use of enclosures represent s an operational 
buraen. 

• Correct procedures can reduce risk of 
derailment and non-derailment incidents. 

SPECIAL CO NSIDERATIO NS 

• Incompatible freight may be requ ire t o oe-stored 3 t o Sm apart, depending on the nature of t he 
incompatibility. 

• Use of enclosures for freight tha~ as specific fire suppression requirements is recommended. 

• Wh ile reducing t he transpo1f and st orage of dangerous goods in a rail faci lity wil l decrease t he r isk 
due t o dangerous goods, requ irement for maximum storage duration are typica lly not in place; 
some jurisd ictions allow administ r,ators to limit t ime t hat dangerous goods may be st ored in a 

• 

facil ity. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

s N/A 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

Referenc es: 
• Batarliene (Risk ana lysis and assessment for 

t ransportation of dangerous freight 2008) 

High 

• Batarliene (Improving Safety of Transportation of 
Dangerous Goods by Railway Transport 2020) 

• Bagheri & Fu (Effect ive placement of dangerous goods 
cars in rail yard marshaling operation 2010) 

• Government of Nova Scotia (Dangerous Goods 
Management Regulations 2017) 
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M ITIGATING MEASURE: Development Viability Assessment 

DESCRIPTIO N OF THE MEASURE 

A Development Viability Assessment is a procedure in which the site of a proposed residential 
development in a constrained area near an existing rail corridor is evaluated to determine potential 
confl icts due t o the proximity of the rail corridor and impacts of t he proposed development on rail 

operations on the corridor. It consist s, at a minimum, of eva luating deta ils of the sit e, affected ra ilway, 
proposed development , and construct ion methods and st aging, as well as hazards and risks associated 

w ith each of these components. 

ADVANTAGES 

• Can identify issues and potential mit igation 
measures before problems are experienced. 

• Can identify non-standard mitigation measures 
t hat can enable a development to proceed whenc-,.. 
standard mit igation measures are not feasible. "\ 

DISADVANTAGES 

SPECIAL CO NSIDERATIO NS 

• An assessment allows mun icipal p~nners t o bette~ valuate pr~ osals for residential developments 
in areas where standard mit igat'on measures cannoH>e accommodated. 

• An assessment shou ld be carr ied out by a qualified planner or engineer in consultation w ith the 
affected railway. 

• Example DVAs in t he Greater Toro;:ito Area evaluate the following factors: 
- Land value and availability (physical constraints of the site) 

Sensit ivity o land uses to r isl< from ra il ineident s 

Track geometry, presence of junctions, and speed 
Expected train types (e.g., passenger, freight , mixed, dangerous goods) 
Potent ial public benefit of site development 
Histori1sa l t rack incidents (rail operations and trespassing incidents) ~-------------

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Toror;it-o 

• Etobicoke 

RELATIVE COST 

$-$$ N/A 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 

• Dialog (Guidelines for New Development in Proximity t o 
Railway Operations 2013) 

• Hatch Ltd. (Rail Safety and Development Viability 
Assessment - 6 Dawes Road, Toronto 2019) 

• Hatch Ltd. (2020) 
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M ITIGATING MEASURE: Emergency Response Planning 

DESCRIPTIO N OF THE MEASURE 

Emergency response planning allows jurisdictions to be prepared for any potential dangerous goods 

incidents that may occur in their jurisdict ion . Emergency response planning allows ju risd ictions to: 

• Have personnel ava ilable and ready for response 

• Have procedures in place t o deal with incidents 

• Coordinate with the relevant parties (ra il compan ies, etc.) 

All organizations shou ld have an emergency response program in place given that customers and 

stakeholders see it as an ind ication of reliable business operation . This means t at it is good practice for 

a road aut hority, part icularly in t he context of t his study, t o have such a document'm P.lace, w ether it 

is hosted by the Fire Department or anot her department within the agency. 

ADVA NTAGES DISADVANTAG ES 

• Cu rrent regu lations require many parties to 
have Emergency Response Assistance Plan 

• Emer~ cy response plann ing does not 
decrease•t he likelihood of an incident . 

(ERAP) in place. 

SPECIAL CONSIDERATIONS 

• An emergency response plan typically c ing: 
o Risk assessment 

o Potent ial losses 
o Potent ial emergencies 
o Comprehensive emergency preparedness policy and response program 
o Business cont inuity and business recovery plan 

Lessons learned from incil ent s 
o Improvement on response capability 

EXAM PLES O F EXISTING 
APPLICATIONS 

IMPLEMENTATIO N EFFORT IN URBAN SETTING 

• Information not neadily available. 

RELATIVE COST 

ss ss 

Low ~ High 

References: 
• Transport Canada (Emergency response assistance plans 

2021) 

• CN (Railroad Emergency Preparedness Gu ide 2020) 
• CP (Commun ity Emergency Plann ing Gu ide 2017) 

• Canadian Centre for Occupat ional Hea lt h and Safety 
(2020) 

• Public Safety Canada (2010) 
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M ITIGATING MEASURE: Positive Train Control 

DESCRIPTIO N OF THE M EASURE 

Posit ive Tra in Control Signal systems provide conti nuous monitoring of train posit ions in relation to 

each other and automatically maintain safe separations and speeds as well as prevent certain 

unauthorized t rain movements on a given track segment . Posit ive t rain cont rol prevent s tra ins from 

making certain movements but does not automatically perform any movements. 

ADVA NTAGES DISADVANTAG ES 

• Provide increased security from incidents 
caused by accident or malicious action . 

• Requ ire~ extensive inv~ tme t in 
infrastructure and employee training. 

• Can prevent incidents from happening due t o 
various types of operator error. 

• Use in United States is driven by congressional 

mandate, with no similar Cavadian legislation . 

SPECIAL CONSIDERATIONS 

• These systems are mandated in the U.S. t o b\,'.n place on ail routes.that either serve both 
passenger and freight ra il or are used to transpo~ toxic-by-in alation hazardous materials. 

• Analysis indicates that 5.6% of ra il occu rrences in ~anada from 2011-2015 could have been 
prevented by positive tra in cor;itrol. 

• Cost s can be up t o $1 mil li0n per track mile in den~ url:lan areas, with a range of $123,000 t o 
$192,000 per track mile for typica l applications. 

• Is a form of Enhanced Train Control, wh, h can inc ude measures from a warn ing system to a full 

• 

EXAM PLES O F EXISTING 
APPLICATIONS 

United States {Select rail cor~ ors) 

$$$ $$ 

IMPLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 
• Warner, et al. (Public Guidance for Managing Hazardous 

Material Transportation in Texas 2009) 

• CN (2019 Leadership in Safety 2019) 
• Tra in Cont rol Working Group (Train Control Working 

Group Fina l Report 2016) 

51 IP age 
City of Vancouver - FOi 2022-519 - Page 55 of 87 



RAIL DANGEROUS GOODS MITIGATION AND MANAGEMENT STUDY 

3. ENVIRONMENTAL SCAN 

M ITIGATING MEASURE: Rail Car Tracking 

DESCRIPTIO N OF THE MEASURE 

Rail car tracking uses electron ic means to monitor the movements of select ra il cars when in sensit ive 

areas such as dense urban development. 

ADV ANT AGES DISADVANTAGES 

• Can provide warning of potent ial intent ional • Does not perform actions to prevent ra il 
damage t hrough monitoring of standstill t ime. incident s, on ly provides warnings. 

• Can be used to perform automatic alerts. 

SPECIAL CONSIDERATIO NS 

• Is typica lly applied only t o sensit ive goods such as cars transporting toxic-by-i 

• Is a form of Enhanced Tra in Cont rol. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Texas 

RELATIVE COST 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

R,._ef erences: 
• 'warner et al. (Public Gu idance for Managing Hazardous 

Material Transportation in Texas 2009) 

• Tra in Cont rol Working Group (Train Control Working 
Group Fina l Report 2016) 
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M ITIGATING MEASURE: Risk-Based Land Use Planning 

DESCRIPTION OF THE MEASURE 

Risk-based land use planning determ ines how su itable a site is for a given use based on quant ified 

assessment s of risk. By calcu lating risk, an objective assessment of the impacts of a development can be 

performed. 

ADVANTAGES DISADVANTAGES 

• Quantified assessment of risk allows 
mit igation measures to be ca librated to risk 
level. 

• To be usefu l, accu~ e quantifications of risk 
and risk recfuction fro 

must be avai lable. 

• Quantified risk for mit igation measures can be 
used to perform a cost-benefit analysis to 
support the planning initiative. 

SPECIAL CONSIDERATIONS 

• For application of quantified r isk assessment, he acceptab e level of risk must be defined, including 
both defin ing both the metric to be used and tn~ alue of that~ etric. 

• To ga in stakeholder buy-in, reduction{ in risk from · it igation measures can be used to show no 
change in r isk if the r ight mit igation measures are sele<>l{d. 

• Has been applied in Norway, where the acceptable level of risk has been a 1% increase from the 
base level in the li kelihood of death, with the base level being 1 in 10-4 per year. 

• Has been applied in Toronto as paft of a development viabil ity assessment . Risk was ca lculated 
separately for a variety of potential incident pes (e.g., Main Line Derailment - Explosive), with r isk 

calculated as the prod~ f the expected frequency and severity of an incident type, each rated 
from 1 to 5~ values greater than 5 had mit igation measures applied to reduce risk from 
particular incident type . 

EXAMPLES O F EXISTING 
APPLICATIONS 

• Norway 

• Toront 

RELATIVE COST 

$-$$ N/A 

IMPLEMENTATION EFFORT IN URBAN SETTING 

High 

References: 
• Van der Vlies & van der Heijden (Urban planning and rail 

transport risks: Coping w ith deadlocks in Dutch urban 

development projects 2013) 

• MIACC (Risk-Based Land Use Planning Gu idelines 1995) 

• Glickman & Erkut (Assessment of hazardous material risks 
for ra il yard safety 2007) 

• (Hat ch Ltd. 2019) 
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M ITIGATING MEASURE: Spatial Risk Assessment 

DESCRIPTIO N OF THE MEASURE 

Spatial r isk assessment can use one of severa l methodologies, but all methods use data ana lysis to 

quantify r isk as it applies to locations throughout regions or proximit ies to rail lines or ot her sources of 

dangerous goods transport or storage. Spatial r isk assessment provides another layer of ana lysis to risk­

based land use plann ing in that r isks are expressed as applying to specific d istances t o rail lines, rather 

than as a generalized probability of incident . 

ADVANTAGES DISADVANTAGES 

• Mat hematica l assessment provides an • May generate recommendat1o · s (e.?, 
required set back dist ances) that confl ict w ith 
values from ot her analyses. 

objective assessment of r isk. 

• Spatial approach to r isk can be used to identify 
and ca librate mit igating measures. 

• 

• 

• 

SPECIAL CO NSIDERATIO NS 

Can be applied as a 'spatio-parametric--risk ass~ sment ', which uses a combination of data analysis, 
expert judgement, and modelling and simu at ion'to assess t he risk of a dangerous goods incident 

impact human safety based on a person's proximity o a rail line that is used for dangerous goods 
transport. Explosion and dispersio modelling are used to determine t he potent ial impacts of a 

dangerous goods incidents. 
Can be applied as in the 'City Eyes on Dangerous G ods' product, which uses cell phone location 

data and dangerous goods t ran~ rtation data to find r isky 'hot spot s' where high popu lations and 
quant it ies of dangerous goods coincide in timJ;! and space. This system can t hen t arget mit igation 
measures to these hot SP.Ots. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

$-$$ N/A 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 
• Porter et al. (Spatio-Parametric Rail Risk Assessment for 

Developments Near Freight Rail 2017) 

• Wang et al. (No Longer Sleeping with a Bomb: A Duet 
System for Protecting Urban Safety from Dangerous 
Goods 2017) 
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M ITIGATING MEASURE: Spill Management Plan 

DESCRIPTIO N OF THE MEASURE 

A spill management plan shou ld document guide lines and processes for respond ing to an accidental 

release of a dangerous good into t he environment. Typical spill management plans should: 

• Document potent ial hazards and their impact s 

• Ana lyse t he r isk of an incident 

• Outline responsibilit ies, communications protocols, and processes for containment, 

evacuation, and remediation 

In Brit ish Columbia, the Environmenta l Management Act regulates owners of~ ipeline, rail, or 

highway transporter that has possession, charge, or control ~ liqu id petroleum pro oct s ~ lCJ,000 

lit res (for rail and highway transporters) or any quant ity for 13.ipelines. These entit i~ must demonstrate 

they are prepared to respond to a spill of their substances. . \) 

ADVANTAGES 

• Can be adapted to specific context . 

DISADVANTAGES 

Does not perform actions to prevent ra il 
incidents~ nly he lps mit igate their impact . 

SPECIAL CO NSIDERATIO NS 

• The BC M inist ry of Environment is responsible for coordinating the government's response to major 
accidental spills. Spill managem7 t plans for BC ·urisdictions shou ld align with the Brit ish Columbia 
Hazardous Material Response Plan. 

• Information required in the plans includes : hazard assessment, spill response plann ing map, 
incident command system, waste management, human hea lt h and safety, spill response, and 
others. 

EXAM PLES O F EXISTING 
APPLICATIO NS 

• Melbourne 

• 

RELATIV E COST 

$-$$ $ 

IM PLEMENTATIO N EFFO RT IN URBAN SETTING 

High 

References: 
• City of Melbourne (Docklands Design and Construction 

Standards 2013) 

• BC Government (B.C. Gu idelines for Industrial Emergency 
Response Plans 2002) 

• BC Government (Brit ish Columbia Hazardous Material 
Response Plan 2013) 

• BC Government (2018) . 
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3.3 Jurisdictional Interviews 

To support the literat ure review, interviews were conducted with select jurisd ict ions that have a similar 

context to t he City of Vancouver, or who may have developed land near rail corridors and rail yards. Wh ile 

some of t he int erviews provided insight into specific mit igation measures, five jurisdictions pointed to more 

strategic activit ies or unique challenges t hat are important to th is study: 

• Hamburg, Germany 

• Winnipeg, Manitoba 

• Chicago, Illinois 

• Antwerp, Belgium 

• Tacoma, Wash ington 

The resu lts of these interviews are presented here. 
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Hamburg, Germany 

, 

With one of t he busiest ports in Europe and 
associated rail infrastructure t o support the 
movement of goods int o and out of Europe, Hamburg 
experiences similar challenges to Vancouver with 
respect to port and industrial land uses in close 
proximity to residential, retail, office and other land 

uses. ierlands 

Hamburg City Plann ing staff noted that there are no 
existing policies or processes specific to development 
of sites near rail lines or rail yards. Instead, their 
approach to dea ling w ith challenges relat ed to ra il­
adjacent development focusses on higher leve l 
planning and stakeholder engagement strategies. They 
have a long t radit ion of converting land int o d ifferent 
functions, includ ing harbor sides and rail. A key issue is 
demonstrating that there is an opportun ity for 
sustainable or ecologica l deve lopment in the land that 
will be rezoned. 

f. Germany 
Jm >. · Cologne 

.uxembo1:1r9 

City staff emphasized the importance of eaFly, 

framework planning processes to define t he desired 

Population (2020) 

Area (km2
) 

Port Container Traffic 

(20-foot equivalent units) 

1,845,229 

755 

8,700,000 

development parameters and outl i e all needs and demands for"the site. For success in Hamburg, it 

was crit ica l t hat stakeholder engagement was int egrated wit;b framework plann ing to ensure all 
perspectives are integrated into one planning document. 

This type of advocacy and enga}ment em~ d as a key theme in the conversation with Hamburg 
staff. Because federal and rail stakeholders often do not have a clear understand ing of the local 
context, Hamburg has dealt with long and difficult negotiations to find w in-win scenarios. For example, 
part of t he engagement prncess involves highlighti ng t he land owner's social responsibility t o the 
community given that railway organiz tions typically have no knowledge about what is going on 
out side of their property. As a resu lt, everyone benefit s when they learn about t he role that their land 
plays within the greater context. 

Through th is type of engagement process, Hamburg has successfully pu rchased rail property t hat will 

be redev~ ed into esidential land uses in 2027. This was possible despite ra ilway compan ies having 
significant political inf uence combined with a revival in rail t ransportation in Germany due to increased 

desire for sustainable transportat ion options. 

Key Learnings 

• Early-st age, high-level plann ing processes help to successfully complete development project s 
in challenging context s. 

• Wh ile it can be a long process, persistent and consistent engagement and negotiation w ith 
government and rail st akeholders can lead to solutions t hat work for everyone. 

• Having political champions can be of great assistance in t he process. 
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Winnipeg, Manitoba 
The City of W inn ipeg has recent experience in 
developing land near rail lines t hat carry dangerous 
goods through a project at 'The Forks.' The Railside 
Project includes a mix of office and retail space along 
with about 1,200 mult i-family residential un its, t hat 
wil l be constructed on a site adjacent t o CN's main 
line. Given the Canad ian context of th is development, 
project staff were invited to provide an overview of 
regulations and any mitigation measures t hat were 

implemented. 

The project staff noted a number of challenges 
encountered during the development plann ing 

process: 

• The existing Federation of Canad ian 
Municipalit ies (FCM) gu idelines primarily 
provide guidance for resident ial developmertts 

• 

• 

The FCM guidelines do not contemplate a 
wide variety of t rack design scenarios,;?nd so 
t he guidelines were not directly applicable to 
t he raised tracks present at 'The Porks' 

The set-back requirement s in the FCM 

Norm Ookoro 

l 
Population (2016) 

Area (km2
) 

Port Container Traffic 

(20-foot equivalent units) 

Minntsoto 

705,244 

464 

N/A 

gu idelines wou ld have been difficult to ach ieve siQ_Ce t~ y are measured from t he property 
line. ""-/' 

• 

• 

The City of W inn ipeg did not have their own specific policies or bylaws related t o development 

near rail lines anx ail yards 
Typical mit igation measures such as berms, crash walls, or jersey barriers can be very costly t o 

implemen . 

In order t o balance safety, noise, and vibration considerations wh ile creating a feasible development 

plan, t he project staff re12orted using tbe following strategies : 

Given that rail expansion was not possible at t he sit e, the set-back dist ance was measured 
from the edge of th rail line, rather t han from the property line 

• Tra in speeds, derailment hist ory, and ot her loca l factors were reviewed, which allowed for 
ir:icreased flexil:i ility in the int erpretation and application of t he FCM guidelines 

• Wh ile input was collected from the ra il company, efforts were focused on satisfying 
organizati£!V with authority over development approvals. In Manitoba, rail compan ies do not 
have jurisdict ion over the deve lopment process. 

Key Learnings 
• Guidelines are of sign ificant importance; however, care shou ld be taken to interpret and apply 

t hem to fit the loca l context. 
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Ch icago, Illinois 
Chicago is one of t he largest freight ra ilway hubs in 
t he United Stat es, and is located on t he sout h-west of 
Lake M ichigan. Ch icago is of int erest as a case study 

due t o these factors, and because of some potential 
upcoming developments. For example, t he One 
Central development proposes to bu ild more than 
9,000 homes, in add it ion to retail, office, hotel, event 
and parking land uses. Shou ld the project be 
approved, it would be constructed on a platform 
overtop of about 31 acres of existing ra il yards, w ith a 
new t ransit hub to connect t he development site to 
t he wider t ransit network. While there is very limited 
freight rail in proximity to th is development, factors 
common t o rail adjacent development in general, such 
as noise and vibration, remain relevant. 

/ow, 

◄ 

Populat ion (2021) 

Area (km2
) 

Lote'Wi,;h,gM 

Milwaukee 

C" o 

Ttnne.slet 

The City of Ch icago does not have any specific bylaws 
or policies related to development near ra il yards or 
ra il lines. As a result, t hey rely on individual developers 
t o identify and address all r isks and challenges 
associated with development in t he vicinity of these 
land use types. Th is leads to developers having to 

Port Container Traffic 

(20-foot equivalent units) 

b'H11rin 

l oror 

1 

' Oetrcit r 

Oh-o 

WeSCVKgnt1 

R, 

Charlorteo Nortt 

. 
Atlant.l 

2,746,388 

607 

N/A 

work d irectly with the rail companies to determine requ irement s. Generally, if the ra ilway company is 

satisfied, t he City w ill not impose an add itional requiremen~ on t he development. However, when it 
comes t o rail safety, because rai l safety is under federal jurisd iction, the City does not typically address 
or comment on rail safety considerations as part of t he aevelopment approva l process. 

Staff also noted that-in Ch icago, t he freight ra il Ii es that would carry dangerous goods are generally 
with in the City's indust rial corridors. As such, t he majority of t he rail lines and rail yards located in 

downtown areas are for rnmmuter rail, and would not be used for the transportat ion of dangerous 
goods. 

Key Learnings 

• The City relies on the federal government to address any rail safety issues associated with any 
proposed development. 

• The City relies on developers to enter into negotiations that w ill satisfy the railways throughout 
t he development process. 
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Antwerp, Belgium 
Like Hamburg, Antwerp ranks as one of t he busiest 
ports in t he world, and has rail infrastructure to 
support the movement of goods into and out of 

Europe. Historica lly, the City of Antwerp was the 
t ermina l for the ra il line, however in recent years work 
has been done to convert former ra il yards t o other 
land uses, or t o move ra il infrastructure int o tunnels. 
One ongoing development of note is the Kiewit 
development near a main passenger rail station. The 
development incl udes a mix of office, resident ial, 
restau rant, and retail uses. 

Related to th is development, st aff noted a number of 
challenges: 

• In Belgium, t here is a national railway 
company that is federally regulated 

• There was initially strong public opposit ion to 
t he project 

• The City does not have their own policies 
relat ed to mit igati ng risks of ra il-adjacer:i 
development 

In supporting t he delivery of th is prnject and ot her simila 
factors: 

• Leeds 

• Sheffleld 

• Nottingham 

• HOl'Wleh 
Birmingham 

uceste< 

• London 

• Lill~ 

• Caen 

• Paris 

•Rienne • Le Mans 

Populat ion (2017) 

Area (km2
) 

Port Container Traffic 

(20-foot equivalent units) 

• Alkmaar 
• Emmen 

The Netherlands 

9"twerpe,ll 

Belgium 

• M 

. Korn 
Colog 

Luxembourg 

520,504 

205 

12,000,000 

• Set-backs in line w i~ the federa"'gu idelines were incorporated int o the development plan 

• Windows on th~ ail side of the development do not open, primarily for safety so that people 
cannot fall or jump out 

• The City t ool< he lead in t he development process to create consensus among all stakeholders 
and local resident s. For example, a requ irement was added that the ground floor with in the 

developmen~ ad to be publicly aceessible. The developer was also responsible to pay for t he 
pul:Jlic domain arouncl the buil ings 

~ be City has hired someone into a st akeholder management role who holds regu lar meeti ngs 
) • with key st akeholder~~ including the rail company, public t ransportation, large compan ies, city 

\ departmen~staff an~ ot hers to collaboratively solve issues. 

• "-pat ience and flexibility in working with stakeholders. It took five years to move from the init ial 
st ages of pla ning to t he st art of construct ion on the fi rst building. 

Key Learnings 

• City leadersh ip in complex development context s is crit ical for successful project delivery. 

• Sharing responsibility for issues and consistency in stakeholder relations are key components 
of collaborative problem solving. 
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Tacoma, Washington 

Tacoma is of interest for a case study due t o its 
location on the west coast of North America, 
significant port activity, and a heavy ra il line carrying 
dangerous goods that travels adjacent to t he 
downt own area of the City. In add it ion, City staff 
shared that work has been ongoing for many years to 
redevelop a 200 metre wide st rip of land bounded by 
a heavy rail yard and public two-lane road on one side, 
and the ocean on the other. The rail line and yard are 
part of t he mainline track that connect s to the Port of 
Tacoma. The land it self was purchased by t he City. 

Population (2020) 

Area (km2
) 

At t his time, some redevelopment has occurred, and it Port Container Traffic 
is ongoing, even in the absence of any City specific (20-foot equivalent units)* 

219,346 

162 

3,300,000 

policies or bylaws related t o development near rail. The main challenges reported by staff related to 
development in t his context included: 

• Planning for access to developments becaus~ he rail line (in co bination w ith a st eep hill) 
effectively cuts the properties off from t he rest of the downt own ea 

• In the United Stat es, ra ilway companies have been given significant power over their own land 
and operations, wh ich can be a barrier- o effective collaborafon 

• Effectively marketing properties to balancse the advantages of ocean-front property with the 
disadvantages of proximity to neavy rail 

Staff also not ed some strategies and approaches t hey ~av~ veraged for deve lopment in th is area : 

• There are no specifidetbacks for developments; the assumption is t hat t he rail company 
should have obtainecl enough land for the safe operat ion of t heir t ra ins. 

• No safety concerns had beer:i received by the City relat ed to the developments 

• Triple pane window5'have been used in uilding designs t o help mit igate noise concerns. While 
th is is not a ity reEJu irement, many developers have incorporated it into their designs 

• The clefault to the lnterna~ nal Building Code, and staff were not aware of anyth ing related 
to rai l adjacent development i that code. 

• ;!,!:!.their context, the rail company has no power to direct what can be done with privat e 
property. 

• Staff not ed it is not entirely t he responsibility of the development to mit igat e safety or ot her 
relat ed issues, however w it h the extent of power given to rail companies in t he United Stat es it 

is c~ lenging to encourage t hem t o take action 

• Staff also noted that t here has been a shift in peoples' will ingness to live or work near more 
industrial land uses. For example, mixed use development s are increasingly common, with t he 
associated noise from restaurant s or businesses more acceptable t o many people. 

Key Learnings 
• Wh ile some basic mit igation measures might be incorporat ed into the deve lopment, the City 

assigns responsibility for ra il safety to the ra ilway company. 

*total for the Northwest Seaport Alliance, which includes both the Port of Tacoma and Port of Seattle 
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4 CASE STUDY 

There are a few large ya rd t racks in Waterfront area and N-yard is one of them. N-Ya rd consists of 20 t racks 

located on t he east side of Waterfront Station on the Canadian Pacific Railway (CPR) Cascade subd ivision 

M ile 129. CPR's N-Ya rd services Vancouver Harbour and is an integral and vital component in the City's 

economy. The property is owned by Ca rrera Management Corporation and CPR has an agreement t o 

continue operations. 

From the east, t he N-Yard is fed by the CPR mainline track and two lead tracks i~ e CPR rail corridor. The 

mainline track splits into three t racks and services the West Coast Express station platforms at Waterfront 

Station. The two yard t racks split into 16 ya rd storage and sorting t racks. Figu~ 8 showS>the location of th is 

site and the adjacent roads. 

Figure 8: N-Yard Locat ion 

As can be seen in Figure 8, the following major facil it ies are in the vicin ity of this yard : 

• Granvil le Square is t o the west 

• Waterfront Stat ion is t o t he sout hwest 

• Helijet facility is t o the north 

• Seabus t ermina l is t o the northwest 

• CRAB Park is to the northeast 

• Commercial bu ildings are to t he sout h 
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There are two tail t racks that lead in underneath Granville Square as part of the west ladder of N-Ya rd. 

These t racks are used for switching train cars from t he west side to t he various t racks with in the N-Ya rd . 
. -grr 

- Table 9 shows t he track length and track capacit ies in the N-Yard. 

Table 9: Existing Track Capacity6 

N19 870 (2,854) 

N18 760 (2,493) 2,1'51 

N17 632 (2,073) 1,731 

N16 591 (1,939) 1,597 

N15 596 (1,955) 1,613 

N14 548 (1,798) 1,456 

N13 497 (1,631) 1,289 

N12 4~(1) -s1i 1,115 

Nll 417 (1,368) 1,026 

Nl0 392 (1,286) 944 

N9 337 (1,106) 764 

N8 284 (932) 590 

N7 236 (774) 432 

N6 237 (778) 436 

N3 655 (2,149) 1,807 

N2 626 (2,054) 1,712 

Nl 1079 (3,540) 3,198 

Total 10,059 (33,002) 26,846 

CPR General Opera_ting Instructions {GOI) Section S Item 1.1 applies t o all trains and termina l t ransfers 

originating at any location in Vancouver Terminal. Th is item stipulat es t hat a train or transfer ca rrying one 

or more fu ll carloads, container loads, or t railer loads of special dangerous commodit ies must , with in one 

mile of the location, perform a pu ll-by or standing inspect ion from the front of t he t rain up t o and includ ing 

8 axles beh ind the last full carload, container load, or t railer load of a specia l dangerous commodity. 

Mainline track speed is 25 mph for freight and 30 mph for passenger t rains. Yard speed is expected t o be 

10 mph or less. The mainline is controlled by a Centralized Traffic Control System (CTC). 

6 Central Wat erfront Transit Hub Study Report, August 2008 
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4.1 Dangerous Goods Transported by CPR within BC 

The CPR website7 provides information about dangerous goods sh ipment s in different provinces in Canada. 

According to t he 2020 information, 11.2% of loaded sh ipments on CPR tracks carry dangerous goods in 

Brit ish Columbia and t he correspond ing percentage for Canada is 13%. Their remaining loaded sh ipment s 

are non-regulated product s. 

Figure 9 shows t he percentage of the tota l tonnage sh ipped by CPR in B.C. for the top 10 dangerous goods. 

Diesel fuel is one of t he lead ing dangerous goods sh ipped locally, comprising 25.4% of t otal dangerous 

goods. Pet roleum crude oil, freight all kinds (FAK), and liquefied petroleu~ gases are the next lead ing 

dangerous goods comprising 13.1%, 11.1% and 10.5% respectively. The terml AK is used for shipments that 

have mixed loads (up to 25 product s) or compartment s (up to 4 proc:lucts) and carry mo e than one type of 

dangerous goods. The rest of the commodit ies each comprise less than 10%. 

% OF DG SHIPMENTS LOCALLY 

Eth11nol and Gasoline Mixture 
2% 

Fuel, Aviation, Turbine Enei...e 

2% 

Octanes 

3% 

SuHuricAc:id 
3% 

Sulphur, Mohcn 

6% 

Othe r 
17% 

Ammoni.a, Anhydrous 
7% 

ll'llloftod rotroltum 4-• 
111'\ 

Diesel Fuel 

25% 

Potroloum Crude OJI 

13% 

FAK - Contains Cancerous Goods 

11% 

Figure 9: Dangerous Goods Shipments by Commod ity in B.C. - 2020 

The information provided in Figure 9 on ly represents the total movements of dangerous goods by CPR in 

B.C. and does not indicate explicit ly what percentage of the sh ipment may be moved through t he N-Ya rd, 

therefore, the proportion and type of goods being shipped in the yard may vary from those shown for t he 

7 Accessed online on 2022.01.04 at https:ijwww.CPR.ca/en/safety/transporting-dangerous-goods/notification-list­
Canada 
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ent ire province. No information regarding the rail operation and shipments in N-Yard was available when 

th is case st udy was conducted . 

CPR quarterly earn ings reports8 ind icate the revenues gained per commod ity. According to the 2021 

quarterly reports, the energy, chem icals, and plastics group revenues decreased by 21% in 2021 Ql in 

comparison t o 2020 Ql while the revenue in this group increased by 8.2% in 2021 Q2 in comparison t o 

2020 Q2. This may indicate t he fluctuat ing nature of the amount of dangerous goods being transported in 

d ifferent t imes of t he year. 

4.2 Clearance Envelope 

Transport Canada Standards Respecting Ra ilway Clearances {TC E-05) ident ify the min imum requ ired 

clea rances for railways and every st ructure over o r beside a ra· lw~ tra~ ailways~ ve their own 

standards with regards to structural protection adjacent to their rai l track. Both C ancf>.CPR standards 

follow the TC E-05 minimum clearance required, but as well indicate their own crash wall protection 

requirement s for the adjacent structures. 

Figure 10 shows the required minimum clearances for the track with or w ithout a service road based on TC 

E-05. As shown, the face of an adjacent abutment or pier should be a minimum of 5.486 m {18 ft) away 

from the t rack center. If t here is an adjacent service road beside the trac , t he minimum requ ired d istance 

from the face of an abutment or pier t o t l'le track ce ter should be a minimum of 7.925 m (26 ft). 

The minimum requ ired vertica l clearance is also illust ated in Figure 10. The vertica l clearances are 

measured from the top of rail (TOR) . A.scan be seen in t he envelope, a minimum clearance of 7.010 m {23 

ft) from t he TOR t o the overhead construction is requ irea. 

According to the TC E-05, all existing structures, bridges, snowsheds, overhead t imber bridges and tunnels 

which met previous clearance require~ nts but r:icroach with in the clearance limits prescribed, shall not 

be considered as having less than standard clearances and shall be permitted to rema in until t he rest r ictive 

r:; replaced. 

If the clearances mentioned above are not met, they cou ld be permitted in the following circumstances: 

• on a t rack at a main shop, diesel or ca r shop; 

• c:loorways in builclings; 

• ramps, platforms, and similar structures t o facil itat e load ing, un load ing, serv icing, and 

maintenance, 

• permanent struct ures to provide for or support locomotive and car wash faci lities; 

• temporary restrictions necessary to faci litate construction or repair of overhead structures, in 

which case the train crews are to be notified . 

Where circumstances do not permit the standard clea rances prescribed above, exceptions may be 

authorized by t he railway Chief Engineer. 

8 Accessed online at https://investor.cpr.ca/financials/default.aspx 
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WHERE NO MAINTENANCE 
ROAD IS REQUIRED 

WHERE MAINTENANCE 
ROAD IS REQUIRED 

5486 (18' - 0) 7925 (26' - 0) 

1479 4007 13' - 13/4 6446 (21'- 1 3/4) 
(4' - 10 1/2) 1829 2546 
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: OR PIER 

:;;-:7 
I 
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I 
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I _ ____ _, 

Notes: OF RAil 

- Solid lines indicate minimum standard clearances 
- Broken lines indicate required clearances, where ap~oved by the national transportation 

Figure 10: Requir~d Cle ranc Envelope for Railways 

As an example, accord ing to CPR standards, to li~ t damage by t he red irection and deflection of railroad 

equipment, all structures (except overhead bridges) adjacent to the railway with a clear distance of less 

than 15 m fro tne--~ t reline of the nearest existing or proposed track shall be protected by a reinforced 

concrete crash wall. For'the overheard ridges, the lat eral clearances for all new bridge structures shall be 

in accordance with TC E-05\ 

Accorcl i\ g to the CSPR standar~ , crash wall design shall be incorporated into all abut ment s, piers, and walls 

of all new overhead briage st rl ctures except as follows: 

a) Crash walls may be omitted for piers and abut ment s of heavy construction (i.e., with a cross­

sectional area equal to or greater than that required for the crash wall and t he larger of its 

dimensions is parallel to the t rack). 

b) Crash walls may be omitted where lateral clearance is equal to or greater than 8 m from t he 

centreline of t rack. In making this determination, mitigating factors such as horizontal and vertical 

alignment of t he t rack, embankment height, and a r isk assessment of the consequences of serious 

damage in the case of a coll ision shall be t aken int o consideration. 

When a new track is const ructed and the minimum clearances are not met, crash walls are required to 

protect the adjacent structure and t he piers from possible derailment s. Crash walls are concrete structures 
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that can absorb train derailment forces and their design depends on different variables including train 

speed, weight, and the angle of impact. According t o a design guideline which was prepared by t he 

Federation of Canadian Municipalities (FCM) and the Railway Association of Canada in 20139, several other 

factors such as flexibil ity of the structure and the amount of deflection allowed should be considered in 

crash wall design. 

Figure 11 shows the plan view of an example of crash wall application for protecting t he overhead 

structure's piers. In this example, the clearance envelope was not sufficient, and,a crash wall was proposed 

to protect t he face of pier. Figure 1 2 shows t he section view of the clearance envelope and t he crash wa ll 

that is presented in Figure 11. 

\-VNOER$1CE 01=' 
OVERPASS 

UNDERSIDE OF ~ 
OVERPASS 

\ PILE CAP 3 19'-10•1 

\ 0 PROPOSED 
CRASH 

\ WALL 

&- 3 .766[12'-4 114 1 .:i ~ 7 1141 4 33 [14'02 1121 ,1.444 ( 14'•7'1 

\ 
r 
~ 

;:; 
!!!. 

PROPOSED 
2 \ TRACK CL 

~ 0 0 
;; 

PIER 

\ EXISTING 
TRACICCL 

UNDERSIDE OF~ UNOERSIDE OF/ E XISTING EX&STINC 
OVERPASS OVERPASS TRACK CL TRACK Cl 

Figure 11: Sample Application of Crash Wall and Clea rance Envelope - Plan View 

9 Accessed online at 

https://www.proximityissues.ca/wpcontent / u ploads/2017 /09/2013 _ 05 _ 29 _Guidelines_ NewDevelopment_ E .pdf 
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' 

J 

·-·~.,, .~ ..... T. 
I 

Figure 12: Sample Application of Crash Wall-and Clearance Envelope - Section View 

4.3 N-Yard Site Visit 

While a detailed track inspection at the ~,Y.ard w~ planned as part o~ th is project, CPR d id not grant 

permission to enter the site. In addit ion, CPR aid not provide a17.Y specific information regarding the 

operation of railcars in the N-Ya rd site, or the percentage o dange ous goods carried to th is sit e. Therefore, 

read ily available public information was collected and used for preparation of this case study. 

The site was inspected from public areas in the vicinity of the N-Yard on Tuesday December 14th, 2021, 

from 8:00 AM to 4:00 PM. The nurnfier and type of the railcars inside the yard, and the arrivals and 

departures were counted . Table 10 shows a summary of the number of rail cars arriving and leaving the 

12:42 PM Arrival 25 Rail Tank Cars arrived 

12:53 PM Departure 2 CPR Locomotives left 

14:17 PM Arrival 2 CN Locomotives arrived 

14:22 PM Arrival CPR brought 34 double stack 

container cars 

14:32 PM Departure 2 CPR Locomotives left 

14:41 PM Departure CN took 35 double stack 

container cars 

Dangerous Goods 

Locomotive w ith No Rail Cars 

Locomotive with No Rail Cars 

Cosco, CMA CGM, China Shipping, TKI, OOCL 
were among containers 

Cosco, CMA CGM, China Shipping, TKI, OOCL 
were among containers 
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Figure 13 shows a view of the N-Yard site at 8:30 AM on Tuesday December 14, 2021. At that t ime, most 

of the rail cars in the ya rd were grain cars and container ca rrying rail cars. Only one rail t ank ca r was 

observed in the midd le of t he yard. 

Figure 14 shows the railcars that were left in the N-Yard t rack. Different bra ds includ ing APL, Evergreen, 

CMA CGM, CAI, Ch ina Shipping, Magellan, OOCL, Seaco, Tex, Triton~ ax and UES were observed. Several 

grain cars w it h different brands includ ing CN, CPR-! CITX and Richardson were also in the yard. 

s. 9(l) 
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Figure 15: Rail Tank Cars Stored in t he:_Yard 

Figure 16 shows the west end of t he N-Yard where the t racks merge and go unde aaing bu ilding and 

Granville Square. Based on the clearance envelope information pr~ ided in Section :S' it appears that the 

t racks are very close to the piers and no crash wa ll has been bu ilt o protec he piers from possible 

derailments. Therefore, t he approximate available clearances and t he lack of crash wall do not meet t he 

requirement s of t he TC E-05 standard. However1he TC E-05 standard was issued on May 14, 1992, and 

the Granville Square was completed in 1973, a~ predates the curre t regulation . Granville Square was 

part of a broader plan ca lled "Project 200" to devei h i:2 entirely over t he railway alignment s. 

Figure 16: West Side of N-Yard 
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Figure 17 shows a large-scale view of t he passenger t racks and yard t racks in the south side of the yard. 

The Skytrain Expo line t racks are illustrated in red, tracks being used by the West Coast Express (WCE) are 

illust rated in green and the CPR freight yard tracks are illust rated in cyan . The passenger tracks provide 

service t o t he SkyTrain and WCE. According to Translink website, a t ot al of five WCE trains arrive at 

Waterfront station in the morning and five WCE trains depart in the even ing. 

Figure 17: WCE, Expo Line & Yard ~ s 

Figure 18 shows the track centrelines and the d ist ance from e first freight t r~ k to the adjacent buildings. 

Figure 18: Ya rd Layout and Distance to Adjacent Property - West Side 
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As d iscussed in Section 2.4.2, the standard recommended setback distance for a freight rail yard is 300 m. 

Wh ile no specific gu ideline was found for t he City of Vancouver, the City of Ca lgary, Edmonton, and Toronto 

gu idelines were used as reference. According to the City of Calgary guidelines, a 30 m horizontal distance 

is requ ired between t he freight rail corridor and adjacent high density residential and commercial buildings. 

The City of Toronto has also proposed an Official Plan amendment that incorporat es the requ irement for 

applicants t o submit a Rail Safety and Risk M it igat ion Study as part of a complete application for 

development w it hin 30 m of rail infrastruct ure. The City of Edmonton zoning bylaw 12800 requ ires 

installation of a minimum 1.83 m chain link fence along rail r ight -of-way and ind icates that no building sha ll 

be constructed or located with in 30 m of t he boundary of the CN right -of-way. 

The distance between the centreline of the first freight t rack and the Wate-rfront st ation building is 41.121 

m (134'-11"] which meets the minimum 30 m dist ance requ ired by City of~ gary, City of Edmonton, and 

City of Toronto guidelines. On the east side of the ya rd, as shown in Figure 19, the dist ance between t he 

adjacent buildings and the first freight t rack varies between 12.209 m (40' -0 ¾"] an<j~ 3.488 m (111' - 10 

½ "] wh ich does not meet the 30 m dist ance. · -19TI 
· g-(11 - h- e- 25- ra_i..,I t ank cars that arrivecl duriqg the site visit were 

st ored on the second freight t rack wh ich gives further clist ance from the adjacent properties. 

Figure 19: Yard Layout and Dist ance to Adjacent Property - East Side 
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4.4 Summary 

Publicly available information regarding CPR N-Ya rd was reviewed, and the vicinity of this site was inspected 

on December 14th, 2021. In addit ion, CPR and CN rules regard ing the transportation of dangerous goods 

and Transport Canada rules regard ing yard track inspection and clearance envelope requ irements were 

reviewed. Seven recommendations resu lted from th is analysis. These are incl uded in Chapter 5. 
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5 CONCLUSIONS AND RECOMMENDATIONS 

The purpose of t his study was to develop an understanding of nat ional and int ernational practices that may 

be able t o unlock land use opportun it ies resu lt ing from operat ional and physical mit igation measures that 

mainta in flexibility of movement and st orage of dangerous goods via rail wh ile enabling adjacent land uses. 

The following conclusions and recommendations result from the work. 

5.1 Legislative and Regulatory Review 

Given that t he movement of dangerous goods is high ly regu lated, understand ing t e regu latory framework 

applica ble t o the movement of t hese goods and its impact on land ~~pmen~ pportunit ies was 

important. ' ' 

A comprehensive review of existing legislation, regu lations, policies, and bylaws tbat go~~~ovement 

of dangerous goods by rail in Brit ish Columbia was condue2ted. Th is review i entified nine pieces of 

legislation, regulat ion, or guidelines relevant to land development ar;id dangerous g0ods movement by rail 

in Vancouver: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Railway Safety Act (R.S.C. 1985 c. 32/1988 c. 40) 

Railway Relocation and Crossing Act (R.S.C., 1985, c. R-4) 

Brit ish Columbia Railway Safety Act-(SBC 2004) 

Wire Crossings and Proximit ies Regulations (CRG, c. 1195) 

Ammonium Nit rate Storag~ d lities Regu latio s}-~ c., c. 1145) 

Anhyd rous Ammon ia Bulk Storage Regulat ions (O.R.C., c. 1146) 

Flammable Liqu ids Bu lk Storage Regulations (C.R.C., c. 1148) 

Chlorine Tank Car, Unload ing Facil it ies Regu lations (C.R.C., c. 1147) 

Federation of Canadian Municipalu;ies and Railway Association of Canada guidelines for new 
development in proxim ity to railway operations 

Overar while t e above refer to issues of relevance t o t his st udy, they are silent on development-specific 

issues beyond dist ances frorn storage faci lit ies containing dangerous goods. One piece of legislation that 

may be worth exploring further is the Ra ilway Relocation and Crossing Act (R.S.C., 1985, c. R-4) as it may 

present a mechan ism t o explore rerouting certa in types of railway t raffic (e.g., dangerous goods) for the 

protection, safety, and conven ience of the public. 

From t he jurisd ictiona l review, it is evident that not many jurisd ictions have developed a policy or even 

gu idance rega rding land development near rail corridors or rail yards. However, while some jurisdict ions 

have adopted FCM's Guidelines for New Development in Proximity to Railway Operations, those t hat have 

not yet formally adopted the gu idelines, do identify a minimum clea rance or set back of 30 m measured 

horizonta lly from the Freight Rail Corridor to a structure. Th is is one of the recommendations in FCM's 

gu ide. The City of Toronto has recommended the introduction of a bylaw for a holding permission to limit 

(sensitive or high occupancy) land uses w it hin 30 metres of rail infrastructure pend ing t he completion of a 
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Rail Safety and Risk M it igation Study that satisfactorily demonst rat es a set of rail safety and risk m itigation 

measures have been creat ed for the sit e. 

If the City of Vancouver is not prepared to create a set of gu idelines for development near rail infrastructure 

and is not planning on adopt ing FCM's guidelines, it is important to consider the requirement of a Ra il 

Safety and Risk M it igation Study as part of a complete application for development with in a certain d istance 

of rail infrast ructure - as previously st ated, in cities like Toronto, t his d istance is 30 m. The purpose of such 

study wou ld be t o identify how rail safety and r isk mit igation measures wou ld be addressed in t he cont ext 

of site-specific cond it ions and provide for the consideration of alternative o r equivalent measures. The 

study would need t o satisfactorily demonstrate that a set of rail safety and risk m'tigation measures have 

been creat ed for the site and it must be supported through peer review. 

Specific Recommendations: 

• 

• 

• 

Explore Railway Relocation and Crossing Act (R.S.C., 1985, c. R-4) as a potent ia 

reroute certain types of railway t raffic. 

Consider introducing guidelines for development near railway operation~ dopt ing FCM's 

Guidelines for New Development in Proximity t o Railway Operatio , or adapting FCM's guidelines 

to fit Vancouver's characteristics and needs. 

Consider implementing requirement f/a Rail Safety and Ris Mitigation Study as part of a 

complete application for development wit in a certain distance of rail infrastructure (e.g., 30 

meters) 

5.2 Environmental ~can 

A review of nat ional and interna ional lite rature regarding mit igating measures t hat can be applied t o 

reduce cha llenges anti risks associated with dangerous goods movement and storage adjacent to urban 

land uses was conducted. Tf\e-.literature review was supported by a survey of t he following ju r isdict ions : 

• 
• 
• City of Antwerp 

• City of Hamburg._ 

• Ci~ Winnipeg 

• City of'Bi:e~ haven 

• City of Felixstowe 

A tot al of 13 physica l and nine operat ional mit igati ng measures were identified in the literatu re, as shown 

below. 

Physical measures 

• Active protection (fire suppression syst ems) 

• Air circu lation design for covered areas such as tunnels 
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• Crash att enuation (sand att enuators and gravel traps) 

• Crash wa ll 

• Drainage systems 

• Earthen berm 

• Fire spread mit igation (nonflammable materials, fi rewa lls) 

• Gabions 

• Noise-sensit ive build ing design 

• Rail grade crossing design 

• Security fence 

• Setbacks 

• Structural protection (pillars/piers, wa lls, sacrificial attenuation) 

Operational measures 

• Corridor Risk Assessment s 

• Dangerous Goods Storage Practices 

• Development Viability Assessment 

• Emergency Response Planning 

• Posit ive Train Contro l 

• Rail Car Tracking 

• Risk-Based Land Use Plann ing 

• Spatial Risk Assessment 

• Spill Management Plan 

In general, most mit igating m<easures were found to req wire a med ium to high implementation effort in a 

city like Vancouver. In so~ insta ces, the d iallenge was associated with space requirements, while in 

ot hers, it was associated with cost . These two categories of challenge did not intersect in a prohibit ive way 

for any measures, as t hose measure requir ing large amounts of space (set backs, earthen berms), are 

typically inexpensive t 0 install in the right context. 

The jurisdictional interviews revealed that land development in the vicinity of railway corridors or yards can 

be extremely complex, and it €an take several years of discussions and negotiation before agreements that 

work fo~ all stakeholders can be obta ined. Some key lessons for Vancouver to consider as t hey move 

forwa rd"with land development opportun it ies in the vicin ity of rail are: 

• Early-stage, h·~ -level planning processes can help t o successfully complete development 

projects in cliallenging contexts. 

• Wh ile it can be a long process, persistent and consistent engagement and negotiation w it h 

government and rail st akeholders can lead t o solut ions that work for everyone. 

• City leadersh ip in complex development contexts is critical for successful project delivery. 

• Having polit ica l champions can be of great assistance in the land development process. 
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• Relying on developers to enter into negotiations t hat will sat isfy t he railways t hroughout t he 

development process can sometimes be beneficial. 

• Consistency in stakeholder relat ions is important for strengthen ing collaborative problem solving. 

Specific Recommendations: 

• In constrained urban setti ngs, Development Viability Assessments provide an opportun ity for 

context sensitive development in complex environment s near railways. 

• Consider ways of building on exist ing relationships with railway companies, provincial and 

federal governments, development companies, and ot her stakeholders. 

5.3 Case Study 

A case study using t he N-Yard, located on the Sout h Shore @f th 

was conducted as part of th is work. The following conclusions and recommendations ~esu lt from the data 

analysis and site vicin ity visit : 

• The clearance envelope requirements identifiea ·n the Transport Canada Standards Respecti ng 

Railway Clea rances (TC E-05) were discussed in this report and field measurements are required t o 

evaluate the clearance envelope of the t ra€ks. Considering that the tracks on the west side of t he 

yard go under the Granville Square parl<ing Building, Google earth measurement s were used t o 

estimate the t rack clearance Th is showed that inti strial t rack clea rance (d iagram 4 in TC E-05) is 

met while t he require · clearance for the structure beside the track might not be met . Since 

Granvil le Square was built many yea rs before TC E-05, according t o section 4.1 of TC E-05, th is 

cannot be considered as haviAg less than s andard clea rances and shall be permitt ed to remain 

until t he restr-ictive feat ure is modified Q.r replaced. The overhead pedestrian walkway column 

clea rance may need to be field ve ified for TC-OS compliance . 

• 

• Regu lar inspection reguirements ind icated in Transport Canada Rules Respect ing Track Safety TC 

E-54 should be followed by CPR to keep the ya rd t racks in good operating condit ion . These include 

the regu lar walking t rack inspection, turnout and special trackwork inspection, Electron ic 

Geometry Inspection, and rail internal flaw inspections. 

• Information regarding the CPR Management and operat ing condit ions of t he yard was not available 

when th is report was prepared. Proper operation and maintenance of the yard is essential to 

minimize and mit igate r isks in the form of safe operating procedures, yard management and 

maintenance. 
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• The City of Vancouver Emergency Planning Official {EPO) must request information regard ing t he 

Dangerous Good t ransportation from CPR. Several pieces of information including number of 

trains, percentage of ca rs transporting dangerous goods can be requested. 

• Any design for new structures or faci lit ies in the vicinity of t he t racks should follow t he horizontal 

and vertica l clea rance envelop requirements as per Transport Canada Standards Respect ing 

Railway Clearances {TC E-05). 

• Setbacks should be considered in new development s to limit t he rail operation related vibrations 

and noise and provide additional safety for the adjacent properties. 
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