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1.0  INTRODUCTION 
 
 
1.1 Background 
 
The movement of dangerous goods on roads through major cities presents a 
challenge to transportation engineers, enforcement officers and emergency 
response personnel.  Dangerous goods routes (DGR) are commonly 
established to improve public safety.  The routes selected for transporting 
dangerous materials can affect the amount of risk exposure to the surrounding 
population and environment.  The selection process for DGRs should balance 
safety with functionality and efficiency.    
 
The City of Calgary currently has a designated dangerous goods route network, 
though City staff have identified a need to: 

 
• Review the adequacy of the current network;  
• Establish criteria for the selection of dangerous goods routes; and, 
• Identify changes and upgrades using a transparent and repeatable 

process. 
 
 
1.2 Study Objective 
 
The objective of this research study, funded by the Centre for Transportation 
Engineering and Planning (C-TEP), is to establish criteria for the selection of 
DGRs and to identify opportunities to improve Calgary’s current DGR network.  
The criteria established for the selection of dangerous goods routes would be 
equally applicable to other major Cities, with minor modifications for local 
conditions. 
 
As part of the network review, the City has identified the need for a “what if” 
scenario analysis.  This would evaluate alternatives for dealing with situations 
where a DGR is blocked due to an emergency or road construction, and traffic 
needs to be diverted. 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 
______________________________________________________________________________________    

 
 

 

HAMILTON-FINN 2

1.3 Report Outline 
 
Hamilton-Finn created a research program consisting of seven major tasks to 
support the study objectives.  These tasks are: 
 

• Task 1: Review of Latest Research Activities 
• Task 2: Expert Interviews and Discussions 
• Task 3: Review Calgary’s Current Network, Criteria and Requirements 
• Task 4: Interim Report 
• Task 5: Establishment of New Criteria and Decision Support System 
• Task 6: Identify Upgrade Opportunities 
• Task 7: Draft and Final Reports   

 
This report, Task 7, documents the findings from all of the preceding tasks.  An 
extensive literature review was conducted and experts in dangerous goods route 
selection interviewed.  This was done to obtain specific information on existing 
programs, research, practices, successes and failures regarding dangerous 
goods routes and route selection.  The City of Calgary’s dangerous goods route 
network was analyzed in detail.  New criteria and a decision support framework 
were created and then tested using several road sections in the City of Calgary.  
Finally the general improvement opportunities that were identified during the 
process of this study are described along with several route specific 
improvement opportunities that were identified while testing the new criteria and 
decision support framework. 
 
This report is broken down into seven sections.  Section 2 outlines the literature 
and research activities review, Section 3 outlines the expert interviews and 
Section 4 reviews the City of Calgary’s DGR network.  Section 5 reviews the 
developed DGR selection criteria and decision support framework and the 
creation of a emergency DGR network.  Section 6 identifies upgrade 
opportunities for the City of Calgary’s DGR network.   
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1.4 Dangerous Goods Definition 
 
The Federal Government passed the Dangerous Goods Act in 1980 to provide 
uniform definitions of dangerous goods and regulate their movement on modes 
covered under Federal jurisdiction.  The act has been revised and updated in 
the years since its creation, the most recent version of the act is the 
Transportation of Dangerous Goods (TDG) Act of 1992.  A review of the 
application of the TDG Act of 1992 started in 2002 and has not yet been 
completed. 
 
As detailed in the TDG Act, there are nine major classifications for dangerous 
goods: 
 
Class  1– Explosives  (dynamite, caps) 

2– Gases  (propane, anhydrous ammonia, chlorine, oxygen) 
3– Flammable Liquids  (gasoline, oil, tars, diesel, kerosene) 
4– Flammable Solids  (plastics, asphalt shingles) 

 5– Oxidizing Substances  (peroxides) 
6– Poisonous and infectious substances  (herbicides, pesticide) 

 7– Radioactive materials 
 8– Corrosives  (acids) 

9– Miscellaneous  (PCB’s, dangerous wastes) 
 

All of the above categories are widely produced, used, stored, and transported 
in large urban areas.  Each classification and related sub classifications have 
prescribed placards that must be displayed on the outside of trucks transporting 
hazardous materials.  In the event of an incident, it is important for first 
responders to know the nature of the dangerous material involved. 
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2.0  REVIEW OF LATEST RESEARCH ACTIVITIES 
 
 
2.1  Procedure 
 
A comprehensive literature review was conducted for the latest research from 
Europe, Canada and the United States on transporting dangerous goods on 
roadways.  In particular, research related to route selection criteria and methods 
was targeted.  The data sources covered in the literature search included, but 
were not limited to: 
 
§ Transportation Research Information System (TRIS) database; 
§ Hamilton Associates Library in Vancouver; 
§ University of Calgary Library and Electronic Databases; 
§ U.S. Dept of Transportation, Bureau of Transportation Statistics, 

Transportation Safety CD-ROM; 
§ Transportation Research Board pre-print CD-ROM of annual meetings; 
§ Institute of Transportation Engineers CD-ROM of annual meetings; 
§ Institute of Transportation Engineers index of ITE Journal and technical 

articles; 
§ Transportation Association of Canada index of technical articles; and, 
§ Various search engines on the internet were also used to access sites 

with information about DGRs. 
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2.2  Available Literature and Current Research Activities  
 
2.2.1 Local DGR Literature 
 

The province of Alberta has recognized the importance of having workable 
truck route systems for the movement of goods in urban areas.  A 1980 study 
(4)1 by the University of Calgary found that urban goods movement 
accounted for approximately 50 percent of the total freight bill.  The study 
showed that there was a need for provincial agencies to become more 
actively involved in assisting municipalities regarding truck routes.  It was 
also shown that better urban goods movement data was needed to allow for 
more in-depth studies of truck routes.  Uniform infrastructure standards and 
enforcement measures were identified as requiring uniform provincial 
application.  The study recommended that Alberta Transportation develop an 
innovative technology program and take the lead role in handling the issue of 
dangerous goods transport. 

 
In 1982 the Alberta Provincial Government passed the Dangerous Goods 
Control Act.  Section 17 of this act gave local authorities the right to make by-
laws to designate DGRs within their areas of jurisdiction (5), though the 
Province retained the final authority to approve the by-laws. 
 
A 1983 study (15) explored the potential for developing uniformity in truck 
route planning and enforcement for the twelve cities the Province had at the 
time.  The study found that little uniformity existed between the cities with 
respect to truck route planning and management.  The report recommended 
increased urban goods movement planning, improved forecasting methods, 
increased expenditures in planning, uniform definitions of heavy trucks, 
standardization of bylaws and enforcement and improved permitting and 
route signing. 

 

                                                 
1 Numbers refer to the annotated bibliography provided in APPENDIX A. 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 

______________________________________________________________________________________    
 
 

 

HAMILTON-FINN 7

The first dangerous goods routes were established in the City of Calgary in 
1979 (1) and have worked reasonably well.  To establish and maintain these 
DGRs, a multidisciplinary committee was created to review new and existing 
DGRs with respect to the following factors: 
 
§ Traffic volume (including a breakdown by vehicle type); 
§ Current collision rates; 
§ Roadway classification; 
§ Adjacent land uses (residential development, high occupancy sites 

such as schools and hospitals); 
§ Surface and sewer drainage; 
§ Response capabilities of emergency personnel, and; 
§ Forecast of primary goods that will be transported. 

  
In 1989 public and City Council concerns developed over some segments of 
the dangerous goods routes.  This necessitated a more in-depth analysis of 
the safety of these routes.  To address this need, a formula was developed to 
determine the probability of a collision involving dangerous goods, based on 
the collision rate and the percent of traffic carrying dangerous goods. 
 
Incidents involving vehicles transporting dangerous goods on city streets are 
highly infrequent precluding the ability to draw any direct conclusions from 
the limited data.  The City therefore assumed that all traffic would be exposed 
to similar risks in terms of their involvement in a collision.  Information was 
gathered about the number of vehicles that were transporting dangerous 
goods along a given route, to supplement the available traffic volumes and 
collision data. 
 
A threshold of 1 in 100,000,000 was used as the maximum acceptable rate of 
probability for a truck carrying hazardous material to be involved in a 
collision.  If any DGRs had a higher rate of probability they were examined in 
detail to determine what, if any, mitigative steps could be taken or if a new 
route could be created as a replacement.  
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The City of Calgary’s Bylaw 60M90 governs truck routes.  The bylaw defines 
the various truck routes, restrictions, and types of trucks.  The entrances to 
the City (near city limits) have truck turnouts and roadside signs that provide 
truck route information about the movement of dangerous goods in the City. 
 
In July, 2002, Alberta Transportation published Guidelines for the 
Establishment of Dangerous Goods Routes in Alberta Municipalities (2).  
These guidelines can assist municipalities in producing sensible dangerous 
goods routing by-laws to enhance public safety.  DGR by-laws require 
provincial approval to ensure consistency and that the bylaw does not 
impede the transportation system.  The 21-page document provides non-
technical information to lead municipal officials through a logical process to 
produce a workable DGR and an enforceable bylaw.  To date Provincial 
officials have received limited feedback from municipalities on the published 
guidelines for establishing dangerous goods regulations. 

 
 
2.2.2  General DGR Issues  
 

There are a number of safety and non-safety related issues associated with 
designating dangerous goods routes.  Much of the literature discussed in 
part some of the safety, economic, legal or logistical issues that can be 
associated with designating DGRs.   
 
It is important that commercial carriers have adequate access to certain 
locations and facilities and are able to transport dangerous goods 
economically.  Restricting the available routes may negatively impact the 
costs associated with transporting dangerous goods (2).  Time-of-day, tunnel 
and lane restrictions can have negative impacts on both the duration that the 
dangerous goods may be on the road and on the costs associated with their 
transport.  These types of restrictions were identified as a concern to the 
dangerous goods transport industry in the US (7). 
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An example of the trade-off that often exists between route safety and 
transport costs is outlined in Truck Routing Dilemma: A Case Study Focusing 
on Safety (10).  In the case study the road authority had two potential DGRs, 
each presented competing issues: economics and safety.  One route was 
longer and incurred higher transport costs while the other route passed in 
close proximity to a major population centre and posed a larger safety risk. 
 
Another limitation or issue with respect to DGR selection is the incompatibility 
of route selection models and criteria.  Different models and criteria can 
produce different optimal routes.  As a result, DGR selection models and 
criteria cannot be used interchangeably, as is shown in a study by Erhan 
Erkut and Vedat Verter (26).   
 
There are growing amounts of dangerous goods being transported every 
year (9).  Issues surrounding the regulation and the enforcement of 
dangerous goods movement are partially a result of the large number of 
people and organizations involved with the transport of dangerous goods.  
DGRs must be consistent through jurisdictional boundaries as should the 
enforcement of these routes.  Agencies responsible for DGR selection must 
be careful not to select routes with the objective of removing them from their 
jurisdiction, this may result in the risk being exported and not mitigated (7).   
 
Another major issue related to DGRs and route selection is related to the 
unknowns involved.  It is often the case that little is known about the amount 
of dangerous goods being transported, the number of vehicles transporting 
dangerous goods, the routes these vehicles are using.  Also, due to the 
extremely few number of collisions involving dangerous goods, little is known 
about their collision rates.  This lack of information that typically exists 
increases the difficulty of selecting DGRs. 
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2.2.3 ITS Technology and DGRs 
 

Intelligent Transportation Systems (ITS) can enhance the safe transport of 
hazardous materials.  These advanced technologies include vehicle control 
and driver information systems, heavy vehicle detection systems, and 
driver/vehicle performance monitoring systems.  These systems can provide 
valuable information to aid in the safe transport of hazardous materials.  
 
A recent study conducted in the US had the objective of reviewing the 
effectiveness of Advanced Transport Technologies (ATT) in dangerous 
goods fleet management.  The effectiveness was measured in terms of cost 
reduction, improvements in the levels of service, minimizing of transportation 
risk, and improvement of drivers working conditions and safety (23).  Five 
main categories of ATT were reviewed: automatic vehicle location, mobile 
communication systems, on-board computers, routing and dispatching 
software and vehicle condition monitoring.  It was found that vehicle 
condition monitoring systems are the most cost effective ATT, from a fleet 
management point of view. 
 
A NCHRP Synthesis 261 (7) found in their survey that while ITS, including 
ATT, applications have the potential to improve the safety of hazardous 
goods movement, many, like collision avoidance systems, are primarily in the 
development stage.  Lindquist’s (12) review reached similar conclusions, 
namely that there are many potential uses for ITS in the area of hazardous 
material transport, regulation, incident response, hazard mitigation and risk 
reduction, but more work needs to be conducted in the area of technology 
and risk.  
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2.2.4 GIS Applications in DGR Selection 
 

Geographic Information Systems (GIS) allow for the analysis and 
geographical representation of vast amounts of spatial information.  This can 
make GIS an important tool for solving transportation problems, which can 
often involve large quantities of data that are best presented in a graphical 
format.   
 
One method of utilizing GIS to assess the risks involved in transporting 
dangerous materials on different roadways is described in paper by Erkut 
and Hodson (28).  With a GIS the authors were able to use a dispersion 
model to determine the result of an accidental release of a dangerous gas at 
every location along a potential DGR.  The resulting areas of contaminant 
concentration were mapped on a GIS layer.  The map algebra, from the GIS, 
allowed the authors to combine the calculated release information with 
population distributions to estimate the risk of a release.  This is a large 
improvement over past methods, which typically ignored the fluctuations in 
the size of the contaminant area and the varying degrees of contamination. 

 
 
2.2.5 DGR Selection Criteria and Methodology 
 

Many different literature sources discussed route selection for dangerous 
goods transport.  The selection criteria used varied as did the selection 
methodology.  The majority of the DGR selection methods were quantitative 
and varied from simple equations to complex models.  However, some of the 
literature covered DGR selection criteria in a qualitative manner. 
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Collision rates were found to be a common criterion for evaluating DGRs.  
The City of Calgary (1) used collision rates and dangerous goods truck traffic 
to asses risks.  In a study by Hanchey and Chatterjee (10), collision rates, 
measured in collisions per million vehicle miles, were used to assess the risk 
associated with two competing DGRs.  The route that had the lowest overall 
collision rate was identified as the more desirable DGR.  However, it should 
be noted the collision rate evaluation was used as part of a larger evaluation 
that included noise and economics.  The problem with using collision rates is 
that the potential severity of a release of a dangerous material is not 
accounted for.  
 
A method of quantitatively analyzing potential DGRs using both collision 
probabilities and the consequences of the release of the dangerous goods is 
described in a paper by Kessler (11).  The collision probability for each 
roadway segment was estimated using heavy truck collision data.  The 
potential consequences of an accidental release of dangerous goods was 
then calculated based on the total population and employment within a two-
mile impact distance.  The collision probability for each segment was then 
combined with the collision consequence to determine a total risk value for 
each road segment.  While this model provides a better assessment of the 
risks associated with different routes, there are more criteria that may enable 
a more complete assessment. 
 
Numerous software packages have also been developed to quantitatively 
estimate the level of risk associated with truck transport as well as the 
transport of dangerous goods.  These models incorporate additional criteria 
to better evaluate the risks associated with different DGRs.  CASRAM is a 
qualitative risk assessment model (20) that focuses on the risks associated 
with DGRs.  CASRAM can predict the distribution of hazard zones resulting 
from releases involved with DG transportation.  The distribution is generated 
through Monte Carlo Sampling.  Another model that has been developed for 
assessing the risk of DG transport is PC*HazRoute (26).  However, it was 
designed for a highway environment, not an urban one. 
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The above methods and models for DGR selection are all based on the 
approach of reducing the overall risk associated with DG transport.  Another 
approach to selecting DGRs is to reduce the risk of very high severity 
incidences and is generally called catastrophe avoidance.  Locations (or 
road segments) on perspective DGRs that represent both high exposure and 
probability risks are identified.  A comparison can then be conducted by 
reviewing each route with respect to the number and significance of the high-
risk locations.  An example of this method is presented in a article entitled 
Hot Spots (3).  The author introduces “Hot Spots” as locations with both high 
collision probabilities and exposure consequences.  An evaluation of different 
catastrophe avoidance criteria for DGR selection utilizing catastrophe 
avoidance is provided in a paper titled.  Catastrophe Avoidance Models for 
Hazardous Materials Route Planning (27).  The paper also points out that 
catastrophe avoidance models are primarily for risk adverse organizations.  
These are organizations whose focus is to avoid major incidences, typically 
DG transport companies. 
 
Numerous criteria have been identified throughout the different sources of 
literature for evaluating and selecting DGRs.  The criteria that are commonly 
used in quantitative models include collision rates and population densities, 
as discussed above.  However, when the issue of DGR selection is reviewed 
in a qualitative manner additional criteria that should be considered were 
often identified. 
 
In the study, Standardized Truck Route System Study- Volume II (15), five 
criteria were identified.  These criteria include road design standards, 
minimizing route length, location of the route with respect to high-density 
neighbourhoods, the existence of physical constrains or hazards and the 
roadway priority for snow clearing.  NCHRP Synthesis 261 (7) presented an 
extensive list of qualitative DGR selection criteria.  The list, containing 24 
criterion, was ranked in order of importance by road authorities in the US 
responsible for DGRs.  The top two criteria on this list are population density 
and the location of special populations (schools, etc.).  Interestingly, neither 
of these criteria are related to the probability of exposure but to the potential 
severity of an accidental release of dangerous goods. 
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2.2.6 Current DGR Research Activities 
 

There is a large amount of research going on in the area of DG transport.  A 
2003 conference held in Istanbul included a topic area for DG transportation 
(29).  This topic area attracted a large number of papers from a wide variety 
of researchers from around the world.  These papers provide a good outline 
of the current state of DGR research activities around the world. 
 
A paper titled A Path-based Approach for the Hazardous Network Design 
Problem by Bahar Kara and Vedat Verter reviews the strong influence the 
transport companies have on the success of a DGR network.  The paper 
states that the while the DGR network is set by a regulator, the transportation 
risk in an area is determined by the routes the DG transport vehicles take 
through the allotted network.  This emphasises the importance of including 
industry representatives in the DGR selection process.  To address this 
important criterion, the authors present a model for selecting and evaluating 
potential DGRs that includes the expected desire lines of the transport 
companies.   
 
Another paper of interest is titled Integrated Routing and Scheduling of 
Hazmat Trucks by Dr. Erhan Erkut and Osman Alp.  The paper discusses the 
issues of scheduling and routing DG transport vehicles when considering the 
time variations in collision rates and population density.  It should be noted 
that Calgary experiences such population changes throughout the day as 
people travel to and from residential areas to work. 
 
Very few papers attempt to address the issue of DG transport within an urban 
centre from the point of view of the municipality.  The issue is tackled from 
the transporters’ perspective, as well the highway regulatory body’s 
perspective.  The approaches taken, as well as the data types utilized in 
these papers, may not be directly applicable to DGR selection and 
management in an urban environment.  
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2.3  Summary of DGR Literature Review 
 
The detailed literature review found a significant amount of literature related to 
dangerous goods routes and their selection criteria and methodologies.  The 
literature also covered many of the issues associated with selecting DGRs.  
Some of this literature was developed in Alberta and provides a local 
perspective on an international issue.    
 
There are numerous trade-offs and issues associated with DGR selection.  Many 
of the literature sources discussed different aspects of these issues.  The root of 
many of these issues can be found in the need for a balance between 
economics and safety.  The DGRs must try to accommodate the needs of the 
various companies and organizations that transport dangerous goods and keep 
the public safe.  Another cause of DG transport issues is the general lack of 
data; relatively little is known about how much of different types of DGs are 
being transported and which routes are being used. 
 
There are a wide variety of methods that were found for assessing the risk 
associated with various DGRs.  Some methods use very simple calculations and 
have limited data requirements such as volumes and collision rates.  Other 
methods use complex models and require very detailed information such as 
traffic composition, roadway design, weather, population distributions and 
collision rates.  Also, different methodologies and different criteria often produce 
different “optimal” DGRs and so cannot be used interchangeably. 
 
Intelligent transportation systems (ITS) have the potential to improve the safety 
of hazardous goods movement.  They can be used to aid dangerous goods 
transport, regulation, incident response, hazard mitigation and risk reduction.  
However more work needs to be conducted in the area of technology and risk. 
 
Geographic Information Systems (GIS) allow for the analysis and geographical 
representation of great amounts of special information.  This can make GIS a 
valuable tool in conducting detailed reviews of DGRs. 
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A number of selection criteria were identified by different sources.  However, 
many of these criteria were common throughout the literature.  The most 
common selection criteria found include: 
 
§ Collision rate or probability; 
§ Adjacent land uses and population densities; 
§ Traffic data (composition, volumes); 
§ Roadway (type, geometry, bridge clearances, drainage system); 
§ Response capabilities of emergency personnel; and, 
§ Ability to provide necessary access and costs. 

 
Of all the DGR selection methodologies that were examined in the literature 
review, none seem to be ideal for application in Calgary.  However, the review 
has identified a number of selection methodologies that could be adapted to suit 
Calgary’s needs. 
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3.0 EXPERT INTERVIEWS AND DISCUSSIONS 
 
 
3.1 Expert Identification and Interview Methodology 
 
A list of the leading researchers and local experts in dangerous goods transport 
were identified in the literature review process.  The people on this list, shown in 
TABLE 3.1, were all contacted by phone or in person to obtain their thoughts on 
dangerous goods routes through major cities.  The Calgary Fire Department was 
also contacted to determine how incidences involving dangerous goods are 
handled as well as to get their thoughts on DGRs.   
 
 

TABLE 3.1  LIST OF DANGEROUS GOODS TRANSPORT EXPERTS 
 

Name Position & Organization 

Dr. Erhan Erkut Faculty of Business 
University of Alberta, Edmonton 

Dr. Mark Abkowitz Professor of Civil Engineering 
Vanderbilt University, Nashville 

Dr. John Morrall Professor of Civil Engineering 
University of Calgary, Calgary 

Dr. Frank Saccomanno Professor of Civil Engineering 
University of Waterloo 

Shaun Hammond Executive Director, Dangerous Goods and Rail Safety 
Alberta Transportation 

Bill Bruce Manager, By-Law Services 
City of Calgary 

Cam Nelson Coordinator, Traffic Safety 
City of Calgary 

Lane Kranenburg Executive Director 
C-TEP 

Don Wilson Coordinator, Hazardous Materials 
Calgary Fire Department 
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A list of questions was prepared for the interviews with each of the dangerous 
goods experts.  The open-ended questions were designed to ensure that all of 
the desired areas and topics were covered during the interviews.  The final 
question asked during each of the interviews was for the names of other 
dangerous goods experts.  The list of questions that was used is shown in 
APPENDIX B and a detailed transcript of each of the interviews is provided in 
APPENDIX C.   
 
Additional experts were identified at the interim report meeting and were then 
contacted.  These experts provided additional input into the study.  TABLE 3.2 
lists the additional experts.  
 
 

TABLE 3.2  ADDITIONAL DANGEROUS GOODS TRANSPORT EXPERTS 
 

Name Position & Organization 

Sgt. Blake Sommerset Truck Unit, CPS Traffic Section 
Calgary Police Service 

Mayne Root Manager, Compliance and Regulatory Affairs 
Alberta Motor Transport Association 

Gary Carter Designer, Roadways Design 
City of Edmonton 

Cameron Matwie Major Projects Planning E.I.T., Transportation Planning 
City of Edmonton 

Ryan Betker Detour / Traffic Safety Engineer, Traffic Operations 
City of Edmonton 

Gail Sharko Director of Quality, Health and Safety, Environment 
ECL Group of Companies 

 
 
 
3.2 Interview Results 
 
The discussion of the results from the interviews can be broken down into three 
main categories: general DGR issues, ITS technology in DGRs and DGR 
selection criteria and methodology. 
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3.2.1  General DGR Issues 
 

Numerous different issues were identified by the DGR experts, some of the 
major issues include the proximity of routes to densely populated areas, 
perceived public safety, parking, risk exporting and time variations in 
possible selection elements. 
 
The proximity of DGRs to densely populated areas and facilities were 
identified as a major issue by a number of the interviewed experts.  An 
accidental release of a dangerous substance on a route that has densely 
populated areas adjacent to it could create a dangerous situation.  
Population centres that cannot be easily evacuated, such as hospitals or 
developments with only one point of access and egress, can greatly increase 
the potential severity of a release should it take place nearby.  One expert 
said that population density is often found to be the dominant factor when 
assessing the risks associated with alternative routes.  
 
Perceived public safety was brought up as one of the issues surrounding 
DGRs.  The public may over estimate the risks associated with the transport 
of dangerous goods on a roadway that is in the vicinity of their house or 
place of work.  This can result in a large number of complaints and political 
pressures regarding the selected route. 
 
Parking dangerous goods transport vehicles can be an issue along DGRs 
and can greatly increase the perceived risk and potentially increase the real 
risk of an accidental release.  However, drivers of trucks transporting 
dangerous goods must be given the opportunity to stop along a route to eat 
and to sleep.  A balance must be found that accommodates both the needs 
of the drivers as well as the communities.  
 
Exporting risk was identified as an issue when local authorities are 
designating DGRs.  The local authorities may attempt to disallow the 
transport of dangerous goods through their area of jurisdiction.  This may not 
reduce the overall risk associated with the transport of dangerous goods but 
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simply export the risk to neighbouring areas.  This practice was also 
discussed in the literature (7). 
 
One other issue associated with DGRs is that much of the data used in 
selecting a route is time sensitive.  Urban centres are often subject to 
morning and afternoon peak traffic periods, which can increase travel time 
and the number of people on the road.  Also, there is a large shift in 
population density as large groups of people leave residential areas to work 
in commercial areas or industrial areas.  This may mean that the DGR 
network may not be ideal during different periods of the day, depending on 
the criteria and time period used in the selection process.  The response 
capabilities of the Hazmat teams can also vary with time as fewer resources 
are immediately available at night and evacuations can become more 
difficult. 

 
 
3.2.2 ITS Technology in DGRs 
 

While many of the interviewed experts believe that ITS has the potential to 
reduce the risks associated with dangerous goods transport they also 
believe that this potential may not be realized in the short term.  Some of the 
particular technologies that were discussed include emergency 
transponders, real time routing of dangerous goods, GPS locators, variable 
message boards, dedicated radio and detect-in-motion technologies. 
 
 

3.2.3 DGR Selection Criteria and Methodology 
 

While many of the interviewed experts had differing ideas on the model or 
methods to be used in evaluating DGRs, they all had fairly similar ideas of 
what criteria should be used and how route selection should be managed. 
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The selection criteria identified by the different experts included population 
densities, collision rates, land uses, emergency response capabilities, 
roadway elements and the needs of the transport industry.  Some of the 
specific factors that were identified with respect to the adjacent land uses 
include the proximity of hospitals, schools and large gathering areas.  The 
location of these facilities with respect to DGRs can have a large influence on 
the potential severity of an accidental release of dangerous goods. 
 
The route selection method that was generally agreed upon includes 
involving the stakeholders to select the DGRs.  A selection model, regardless 
of type, should provide additional information on the different risks 
associated with competing DGRs.  The stakeholders can then use the 
information provided by the model to evaluate and select a route. 
 
Most experts believed that a quantitative model would be the most beneficial 
for evaluating competing DGRs.  Such a model can provide a quantitative 
risk assessment of various routes and provide decision makers with a more 
complete and detailed picture of the relative impacts.   

 
 
3.3 Findings Summary 
 
The interviewed experts had both complementary and contradictory ideas on 
different aspects of DGR route selection.  The experts identified several different 
issues regarding DGRs, the main issues included population densities and land 
uses, perceived public safety, parking, risk exporting and selection criteria that 
vary with time.   
 
Several ITS technologies including emergency transponders, detect-in-motion 
technologies, real time routing of dangerous goods, GPS locators, variable 
message boards and dedicated radio were also discussed.  The short-term use 
of many advanced transport and commercial vehicle technologies in the area of 
dangerous goods transport risk reduction may be limited.  However, there may 
be more immediate opportunities in driver information systems for DG vehicle 
drivers. 
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Different DGR selection criteria, models and methods were also discussed.  The 
main selection criteria identified included population densities, collision rates, 
land uses, emergency response capabilities, roadway elements and the needs 
of the transport industry.  The importance of including the stakeholders in the 
DGR selection process was also emphasised by many of the interviewees. 
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4.0 THE CITY OF CALGARY’S DANGEROUS GOODS NETWORK 
 
 
4.1 Background on Calgary’s DGR Network 
 
The City of Calgary first established dangerous goods routes in 1979.  To set up 
these first DGRs, a multidisciplinary committee was created and charged with 
the responsibility of selecting and managing Calgary’s DGRs.  As the City 
already had an existing truck route network, this network was examined to 
determine if some of the truck routes might be suitable for dangerous goods.  
Primary highways in and out of the City as well as accesses to industrial areas 
were also reviewed.   
 
The DGR committee was made up of nine members.  Each of the members 
represented a different group or organization with a stake in DG transport.  The 
committee consisted of: 
 

• Committee Chair 
§ City of Calgary Traffic Operations / Safety Rep. (Bill Bruce) 

• Committee Members 
§ City of Calgary Fire Marshal 
§ Calgary Fire Department Rep. 
§ Calgary Police Service, Truck Unit, Rep. 
§ City of Calgary, Public Relations Rep. 
§ Calgary Water and Drainage Rep. 
§ Calgary Health Region Rep. 
§ Alberta Transportation Rep. 
§ Alberta Trucking Association Rep. 

 
Once a route had been selected as a DGR candidate the committee members 
would review the route, utilizing the expertise of their department, while paying 
particular attention to a given number of factors.  The committee members 
would then share their information and form a recommendation regarding the 
route. 
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In 1989, due to growing public concern over a particular DGR, the need for a 
more in-depth analysis of the safety of DGRs was realized.  To address this need 
a quantitative method of assessing the risks associated with DGRs was then 
developed.  This method utilized the probability of a collision involving a DG 
vehicle occurring.  If the probability was below a threshold the route was 
considered relatively safe.  If the probability was not below a threshold it 
underwent remediation to reduce the risk or was discarded as an option. 
 
The DGR committee also worked with the Transportation Planning group at the 
City of Calgary to evaluate future roads for inclusion in the DGR network.  
Experts in commercial vehicle operations and urban goods movement were 
brought in to help in selecting and evaluating the potential routes.  Risk 
mitigating factors were then incorporated into the design for many of these 
future DGRs.   
  
Road closures on DGRs within the City were reviewed by the chair of the DGR 
committee and the Fire Marshal.  They would drive the temporary DGR that was 
proposed by Traffic Operations (now Traffic Assessment) and make 
recommendations to improve safety with respect to DG transport.  The 
committee would also ensure that the public was made aware of the situation.  
Traffic Field Operations and other involved parties would then be advised of 
what was happening with respect to the DGR and what was required of them by 
the committee. 
 
The responsibility for dealing with incidences on DGRs fell to the police officer in 
charge.  The officer would typically detour all traffic, including DGs transport 
vehicles, to nearby roadways.  The potential risks associated with detouring the 
DGs vehicles may not have been appreciated by the officer whose main focus is 
to reduce congestion.   
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4.2 Current DGR Network 
 
The current DGR network has remained basically unchanged for approximately 
ten years and is made up primarily of freeway/expressway and major roadways.  
The City’s DGR network is shown in FIGURE 4.1.  Included in the network are: 
 
§ Deerfoot Trail 
§ Glenmore Trail 
§ Barlow Trail 
§ Blackfoot Trail 
§ MacLeod Trial, South of Glenmore Trail 
§ Trans-Canada Highway 
§ Highway 22X 
§ Sections of: 

o 50 Avenue SE 
o Ogden Road  
o 52 Street E 

 
The DGR committee has not had a meeting in about the ten years and many of 
the committee members are no longer working in the area of dangerous goods 
transport.  Without the guidance of the DGR committee, future DGRs are no 
longer incorporated into the planning process nor have the existing routes been 
re-evaluated.  
 
Traffic incidences on DGRs are still the responsibility of the officer in charge.  
However, the City’s Traffic Assessment group now deals with road closures on 
DGRs.  The detour for the closure is designed by Traffic Assessment staff who 
then notify the Fire Marshal.  The Marshal then passes the information along to 
anyone who inquires. 
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FIGURE 4.1:  CALGARY’S CURRENT DGR NETWORK 
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4.3  Existing ITS Related to DG Movement 
 
A large number of heavy trucks are equipped with various forms of ITS.  This 
includes technologies related to commercial vehicle operations (CVO) such as 
on-board computers, routing and dispatching software, vehicle condition 
monitoring, mobile communications systems and automatic vehicle location 
technology.  However, the information from these systems belongs to the 
transport companies and is not available to government and regulatory bodies. 

 
The City of Calgary does not have any ITS in place specifically for dangerous 
goods movement.  However, the possibility of GPS tracking of vehicles carrying 
dangerous goods is currently being considered. 
 
 
4.4 Available Data 
 
The City of Calgary has a large amount of data available on many of the 
potential DGR selection criteria.  However, the level of detail and completeness 
of the data varies for different information areas, as does the level of ease with 
which the relevant data can be extracted.  Some information is quite complete 
and available on the Geographical Information System (GIS) and can be easily 
accessed.  Other data may require numerous database queries and may not be 
complete or available at all.   
 
The City has a very extensive GIS, which contains a large amount of data that 
may be utilized in DGR selection.  This data includes, either directly or indirectly, 
the following: 

 
§ Road network: 

o Road classification; 
o Road width; 
o Road length; and 
o Traffic volume (major and higher class roadways only). 

§ Land uses, population densities, etc. 
§ Locations of hospitals and schools. 
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§ Locations of parks, waterways and water bodies. 
§ Locations of fire stations. 
§ Information on storm sewer system including: 

o Drain locations; and 
o Flow direction.  

 
The City of Calgary created a map using GIS for Hamilton-Finn that outlines the 
location of the City’s hospitals, schools and fire stations with respect to the DGR 
network.  This map, FIGURE 4.2, provides an excellent example of the types of 
information available through this system and how it can be spatially 
represented. 
 
 Another source of valuable information from a DGR perspective is the data that 
was collected in a recent commodity flow survey conducted by the City of 
Calgary.  The survey collected a large amount of information on goods 
movement within the City of Calgary including dangerous goods.  The 
information has been reviewed and placed into packages for inclusion in the 
City’s regional model.  While this information is not yet in a form that could be 
directly used, with a little manipulation it would be very valuable.  The two 
packages of data that are of interest from a DGR perspective include information 
on: 

 
§ Types and quantities of dangerous goods being transported.  
§ Origins and destinations of the shipments. 

 
The City of Calgary is in the process of upgrading their collision data 
management system.  The City will be able to supply collision rates for heavy 
trucks on different road segments when the new system is completed.  Also, it 
will possible to have this information added to a GIS layer to make it easier to 
work with. 
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4.5 Issues 
 
The major issues associated with Calgary’s DGR network reflect the need for a 
formal DGR selection and management system.  With such a system in place, 
many potential opportunities for improving the current DGR network can be 
realized.  A process for managing Calgary’s DGRs can be created that includes 
a transparent, repeatable and objective method of evaluating existing and 
potential DGRs.  The DGR network can be reviewed and adapted to ensure that 
it reflects the current needs of the City.  The current methods of dealing with 
road closures and incidences on DGRs can be revisited and possibly improved.  
Also, the potential of planning for future DGRs and incorporating DG transport 
into the selected roadway design can be reviewed.   
 
The issues that should be addressed in developing a new DGR management 
process include: 
 

• Meeting Current Requirements:  The City of Calgary has grown and 
changed in the last ten years.  The needs of the DG transport industry 
may have changed.  Many of the factors that were used to decide on the 
routes such as land-use, population density, collision rates and traffic 
volumes may also have changed.  This may mean that the current DGR 
network could be improved upon to better reflect many of the needs of 
the City. 

 
• Managing DGR Closures:  The current methods of dealing with 

incidences and road closures on DGRs can be improved upon to mitigate 
the associated risks.  A formal method of evaluating the risks of detouring 
DG transport vehicles along alternate routes may reduce the likelihood of 
these vehicles traveling along routes close to sensitive populations and in 
areas that may not be ideal for DG transport.  This may address public 
concerns and mitigate DG transport risks. 
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• Considering DGRs in Network Planning: Incorporating DGRs into the 
planning process for future roadways can result in safer and more cost 
effective roadways from a dangerous goods transport perspective.  If a 
procedure were developed to review the potential of a roadway for use as 
a DGR while still in the planning stages, additional requirements could be 
included into the roadway design.  It may also be possible to place 
restrictions on the types of development allowed on the adjacent lands.  
This could result in DGRs that have fewer risks associated with them and 
ensure that the network grows with the City.   

 
Through these improvement areas the overall risks that the general population, 
the motoring public and the environment face due to the transport of dangerous 
goods can be mitigated.   
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5.0  SELECTION CRITERIA & DECISION SUPPORT FRAMEWORK 
 
 
5.1  Outline 
 
A method of evaluating dangerous goods routes in an urban environment has 
been created utilizing the criteria suggested by our research.  This new 
evaluation method includes a decision support framework to allow road 
authorities to evaluate and decide upon a logical set of primary DGRs using 
objective, transparent and repeatable measures.  The evaluation framework is 
also set-up to accommodate the creation of a emergency or emergency DGR 
network.  The framework and selection criteria were developed for a primarily 
urban and suburban context.  Although many of the concepts are equally 
applicable to rural conditions, the framework may need to be fine-tuned prior to 
its application in a purely rural context. 
 
The DGR selection and decision support framework can be used to analyze a 
single route and identify potential problem areas for mitigative efforts or used as 
a tool for comparing alternate routes.  There are three steps to the developed 
framework: 
 

A. Pre-Selection Requirements: 
§ Identify Potential DGRs for Evaluation; and, 
§ Choose a Type of Assessment. 

 
B. Route Evaluation: 
§ Generate a Score for the Issues in Part A of the framework; 
§ Generate a Score for the Issues in Part B of the framework; and, 
§ Combine the Results to get the Final Score. 

 
C. Corridor Interpretation: 
§ Grade the Candidate Routes; and, 
§ Identify Opportunities for Improving Routes. 
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The DGR selection criteria and decision support framework is provided in 
FIGURE 5.1. 
 
 
5.2  Pre-Selection Requirements 
 
Before an evaluation can be conducted, the candidate routes must be 
qualitatively selected from the overall road network.  When considering different 
possible routes it is important to consider the existing truck route network as well 
as the purpose that the route serves.  Candidate routes should either already be 
truck routes, or be eligible for designation as truck routes, as dangerous goods 
are often transported in large trucks.  Also, routes that are to be compared as 
alternatives should have a similar purpose and accommodate similar needs to 
ensure a fair comparison.   
 
The type of assessment that will be conducted on the candidate routes should 
be chosen at the start of the review process.  The DGR selection and decision 
support framework that has been created allows for two levels of detail when 
reviewing candidate routes, a summary assessment or a detailed assessment.  
Both types of assessment should be managed by knowledgeable individual with 
experience in both safety and traffic operations. 
 
The summary assessment can be conducted by one or two individuals and does 
not require a large amount of time.  The information about the candidate routes 
does not need to be extremely detailed though it must cover a wide range of 
areas.  This type of assessment may, however, be less accurate than a detailed 
assessment.   
 
The detailed assessment is a very comprehensive and accurate review of an 
existing or potential DGR.  A large amount of detailed information regarding 
each of the candidate routes is required and the assessment can take longer to 
conduct.  The assessment may also require input from a wide variety of 
individuals and sources. 
 



 

 

 Dangerous Goods Route Selection & Decision Support Framework 
V.6, Oct. 20, 2003. 
 
PART A:  Evaluate each corridor / route as a complete section as follows: 

 ISSUE QUESTION MEASUREMENT SUMMARY ASSESSMENT SCORE DETAILED ASSESSMENT 

1 
Route 
Purpose 

Is the route serving 
destinations relevant to DGs? 

DG focal points served or accessed 
from segment 

Route serves many / important DG focal points 
Route serves some / less important DG focal points 
Route serves few / unimportant DG focal points 
Route serves no DG focal points 

100 
65 
35 
0 

Consider the number and relative importance of DG focal points, 
including provincial highways and trade corridors, served by the 
corridor, both current and future, in consideration to the types of 
transport vehicles allowed on the corridor. 
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2 
Route 
Continuity 

Is the route providing direct 
and continuous access to the 
destinations relevant to DGs? 

Ease of navigation along the route 

Route is very simple and/or direct 
Route is somewhat simple and/or direct 
Route is a little complex and/or indirect 
Route is very complex and/or indirect 

100 
65 
35 
0 

Consider the desire lines of the DG transport companies as well as 
the length, directness and simplicity of the route.  Also review how 
the route is aligned with the existing City and Provincial networks. 

 
PART B: Define homogeneous road segments for each corridor / route and evaluate each segment as follows: 

 ISSUE QUESTION MEASUREMENT SUMMARY ASSESSMENT SCORE DETAILED ASSESSMENT 

3 

Road 
Classification 

Is the road classification 
suitable for DGR designation? 

The officially designated road class 
and expected traffic volumes 

Freeway / expressway with low to moderate volumes 
Freeway / expressway with high volumes; arterials with low to 
moderate volumes 
Arterial with high volumes; collector 
Local 

100 
 

65 
35 
0 

Consider the class of roadway and the type and volume of traffic: 
higher vs. lower road classifications, traffic volumes, school or 
transit bus routes.  Also consider future conditions and time 
variations. 

4 
Surrounding 
Land Use 

Is the surrounding land use 
appropriate for DGR 
designation? 

Existing and planned land use 
(50m on each side)1 

Primarily undeveloped - industrial 
Primarily low density commercial 
Primarily low density residential 
Significant institutional - high density residential or commercial 

100 
65 
35 
0 

Determine the population densities and land uses within the impact 
corridor.  Particularly sensitive land uses include: schools, 
universities, hospitals, shopping centres, stadiums, meeting halls, 
and high-density developments. 
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5 
Surrounding 
Environment 

Are there environmentally 
sensitive lands along the road? 

Existing environmentally sensitive 
areas 
(50m on each side)1 

No environmentally sensitive areas 
Few environmentally sensitive areas 
Some environmentally sensitive areas 
Many environmentally sensitive areas 

100 
65 
35 
0 

Consider the type of sensitive environment: lakes, rivers, streams, 
natural habitats, zoos, etc. within the impact corridor. 

6 
Road 
Geometry 

Is the road geometry suitable 
for DGR activity? Geometric characteristics 

High standard.  Meets / exceeds expectations 
Medium standard.  Generally meets expectations 
Low standard. May not meet all expectations 
Poor / Deficient Standard.  Generally fails to meet expectations 

100 
65 
35 
0 

Consider lane width, shoulder width, clear zone, grade, radii, 
operating speeds, pavement condition, environmental conditions 
(ice prone, sun glare, etc), access density, number of lanes, 
median separation, ramps, rail crossings, bridges, drainage, etc. 

7 
Traffic 
Efficiency 

Is the road operating at a 
suitable efficiency for a DGR? Operational characteristics 

Delays due to significant congestion rarely ever occur 
Delays due to significant congestion occur but infrequently 
Delays due to significant congestion occur frequently 
Delays due to significant congestion occur very regularly 

100 
65 
35 
0 

Consider typical volumes / lane, v/c ratios and delay in both peak 
and non-peak hour conditions.  
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8 
Traffic 
Safety 

Is the risk of collisions 
considered high? Collision history 

Collision rate2 is lower than average for the road class 
Collision rate2 is about average for this road class 
Collision rate2 is higher than average for the road class 
Collision rate2 is among the highest in the City for the road class 

100 
65 
35 
0 

3-year collision history, review crashes per lane kilometre for road 
segments and crashes per million entering vehicles at major 
intersections. 

(1) The estimate provided here is only meant to account for the areas adjacent to the roadway.  The actual impact area for a release of a dangerous material depends on the type of material dangerous material involved.  A more accurate estimate of the impact area can be made if information on 
the types and quantities of dangerous goods transported along the route is known.   

(2) The collision rate of heavy vehicles can be used if sufficient information exists, otherwise the general collision rate for all vehicles on the road can be used.  The type of collision rate used should remain the same over each of the route segments analyzed. 
 

Final Score Calculation  Final Score Corridor Interpretation 
The Corridor Score for each B metric is the average for that metric across all segments. 
The Overall Corridor Score is the average of all A and B metrics. 
 

 75 to 100 
50 to 74 
25 to 49 
0 to 24 

Strong Candidate for DGR designation: explore any lower-scoring segments (<50) for possible alternatives or mitigation measures 
Good Candidate for DGR designation: explore lower-scoring segments (<50) for possible alternatives or mitigation measures 
Weak Candidate for DGR designation: consider alternatives.  Significant mitigation required and many risks may be involved. 
Not a Candidate for DGR designation.  Do not consider further. 
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5.3  Route Evaluation 
 
The actual dangerous goods route selection and decision support framework is 
broken down into two parts, A and B.  Part A analyzes the candidate routes as a 
whole using functionality metrics.  Part B analyzes the candidate routes in 
sections using both severity and probability metrics. 
 
 
5.3.1 Part A 
 

In Part A each candidate route is analyzed as a complete corridor according 
to two different functionality metrics, route purpose and route continuity.  The 
purpose of this first section is to review the function of the routes and 
determine how well they serve the needs of the industries involved. 
 
If a summary assessment is being conducted, each route is placed into one 
of four possible categories for each issue area.  The categories each have a 
corresponding numerical score that rates the performance of the route 
according to the criteria in the functional issue area.  At the end of this 
process each route will have received a score for purpose and continuity. 
 
If a detailed assessment is being conducted, each route is reviewed in detail 
according to the measurements outlined for each of the two issues.  A score 
between 0 and 100 is then assigned to each route for the two functional issue 
areas according to the results of the analysis.  At the end of this process 
each route will have received a score for purpose and continuity. 

 
 
5.3.2 Part B 
 

In Part B each candidate route must be broken down into homogeneous 
road segments for analysis.  The amount that each route is broken down will 
be reflected in the accuracy of the evaluation.  Once the routes have been 
broken down each segment is analyzed according to three severity and three 
probability metrics. 
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These metrics are: 
 
§ Severity Metrics: 

• Road Classification; 
• Surrounding Land-use; and, 
• Surrounding Environment. 
 

§ Probability Metrics: 
• Road Geometry; 
• Traffic Efficiency; and, 
• Traffic Safety. 

 
The purpose of Part B is to evaluate the relative safety of each route for the 
purposes of transporting dangerous goods. 
  
If a summary assessment is being conducted, each route segment is placed 
into one of four possible categories for each metric.  The categories each 
have a corresponding numerical score that rates the segment performance 
according to the criteria in the various severity and probability metrics.  When 
a segment does not fit directly into just one the provided categories, the 
category with the lower numerical score should be selected.  This may often 
be necessary when assessing land-use as it can be different on opposite 
sides of a roadway. 
 
If a detailed assessment is being conducted, each segment is reviewed in 
detail according to the measurements outlined for each of the six issue 
areas.  A score between 0 and 100 is then assigned to the segments for each 
issue according to the results of the analysis.   
 
Once each road segment has been given a score in each metric, using either 
a detailed or summary assessment, the scores must be combined for each of 
issue areas.  At the end of this process each route, or collection of road 
segments, will have received an aggregate score in each of the Part B 
metrics.  A sample calculation showing how to combine the segment scores 
is provided in APPENDIX D. 
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5.3.3: Final Score 
 

The final score is the average score over each of the Part A and Part B 
metrics and should be a number between 0 and 100.  The final score for a 
route is calculated by adding all of the scores that the route received for each 
metric and dividing it by the number of metrics (eight).  This calculation 
assumes that each of the metrics has the same utility. An example is 
provided in APPENDIX D that outlines how to calculate the final score. 
 
Utility factors or weightings can be applied to the framework to customize it 
to suit the needs of a particular agency.  These weightings or utility factors 
can be applied in different ways: 

§ Weight the road segments by length; 
§ Apply utility factors to the different metric groups; and, 
§ Apply utility factors to the individual metrics. 

 
 
5.4 Corridor Interpretation 
 
The final score for each of the routes that have undergone an assessment 
provides a rating for the route both with respect to other routes and overall.  The 
higher the score the more attractive the route is for designation as a DGR.   
 
Generally, if evaluating two or more alternate routes, the route with the highest 
score should be chosen.  However, mitigating some of the lower scoring issues 
on a lower scoring route can raise the score and make it more attractive.   
 
The final score can be graded into four general categories: 
 
§ 75 to 100: considered strong candidates for DGR designation;  
§ 50 to 74: considered good candidates for DGR designation; 
§ 25 to 49: represents a weak DGR candidate; and, 
§ 0 to 24: not a DGR candidate.   
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Routes that score less than 50 are not considered desirable for designation as a 
DGR.  Such a score represents a weak standing on a large number of issues 
requiring significant mitigation, it may be more cost effective to consider an 
alternate route.  Routes that score in the 50 to 100 range are considered 
acceptable for designation as a DGR route.  When reviewing such a route, 
special attention should be paid to any lower scoring segments and/or metrics.  
If the route, or segment of a route, scores less than 50 on any particular issue, it 
should be reviewed for possible alternatives or mitigative measures.   
 
 
5.5 Detailed Assessment Requirements 
 
Detailed assessments differ from summary assessments primarily in the 
generation of the route and segment scores.  For each of the metrics in a 
detailed assessment, a short list of considerations is provided.  This list is 
designed to act as a prompt list for the individual or team undertaking the detail 
assessment.  The prompt list helps direct the researcher towards the information 
that may be relevant to the particular metric.   The list is not exhaustive and 
allows the reviewers some freedom in customizing the evaluation to a specific 
location, route or circumstance.  Once the reviewers have completed their 
research on a particular route segment, the information is used to assign a 
numerical grade ranging between 0 and 100 to the segment for the particular 
metric.  
 
For example, if the road classification metric for a road segment was being 
reviewed, research would be conducted into the road classification, the traffic 
volume and traffic composition.  The gathered information would then be used 
to assign a score.  If the segment was congested in the afternoon, carried a 
large number of school and transit buses and DG vehicles carrying highly 
combustible materials, the route would likely receive a low score.  However, if 
DG vehicles were restricted from travelling along the route during peak hours, 
some of the risks are mitigated and the route would likely receive a higher score.  
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While a detail assessment represents an appropriate tool for conducting a 
comprehensive evaluation of potential DGRs, additional work may required 
before the methodology is fully developed.  This could be considered as follow-
up research to this study. 
 
 
5.6 Emergency DGR Networks 
 
Emergency or secondary DGR networks provide a method of dealing with 
emergency situations or road construction on DGRs where traffic has to be 
diverted.  Police can activate these routes when a link in the primary DGR 
network is unexpectedly severed.  The road authority can also activate the 
routes when scheduled construction activities are expected to block a primary 
DGR. 
 
Emergency DGRs may only be required for the critical links and corridors of a 
comprehensive primary network, the spine of the DGR network.  These routes 
and the procedures for activating them should be made known to police and fire 
departments, the road authority and the agency that supervises the operation of 
the DGR network.  The emergency routes, however, may cause confusion or 
temptation if they are made readily available to the transport industry. 
 
The spine of the primary DGR network should be identified before the 
emergency routes can be evaluated and a network developed.  The spine is the 
system of primary DGRs that provide access through and about a City and 
support all of the smaller routes that access individual points of demand.  When 
one of the links that makes up this spine is severed, it will typically cripple the 
DGR network. 
 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 
______________________________________________________________________________________    

 
 

 

HAMILTON-FINN 42 

Emergency DGRs can be identified for each of the routes that make up the spine 
of the primary DGR system.  Possible alternate routes for the primary DGRs can 
then be identified and evaluated using  the developed criteria and framework.  If 
an analysis was conducted on any of the routes that make up the spine, the 
second highest scoring alternative routes can be considered for inclusion into 
the emergency DGR network.  The process for using the DGR evaluation criteria 
is the same for the emergency DGRs as for the primary, though extensive 
mitigation of the weaker links may not be necessary due to the limited use the 
routes will experience.  Routes that score less than 25 can still be excluded from 
consideration.  If no suitable emergency routes are available for a link in the 
spine of the DGR network other alternatives such as stopping the dangerous 
goods vehicles at a safe location can be considered. 
 
Once the emergency DGR network has been developed it should be made 
known to the proper agencies.  Both the existence and the procedure for 
implementing the emergency network should be made known to the agencies 
that may have need of them.  These agencies can include the Police, Fire and 
Traffic Operations Departments as well as any other agencies that may be called 
upon in an emergency or planned event such as a road maintenance contractor.  
Planning departments can also be made aware of the network for consideration 
in planning future roadways. 
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6.0 UPGRADE OPPORTUNITIES FOR THE CITY OF CALGARY 
 
 
6.1  Identifying Upgrade Opportunities 
 
Upgrade opportunities were identified throughout the course of this study.  
Route specific upgrade opportunities were identified during the evaluation of 
several sections of roadway, nominated by the project stakeholders at the 
interim report meeting.  The research conducted into the past history and the 
current status of the City of Calgary’s DGR network along with the interviews of 
the various DGR experts helped to identify some general upgrade opportunities.   
 
Each of the different upgrade opportunities are described in the following 
sections.  The specific upgrade opportunities are in section 6.2 and the general 
upgrade opportunities are in section 6.3.    
 
 
6.2  Dangerous Goods Corridor Evaluation 
 
Three sets of alternative routes were nominated for a summary evaluation by the 
project stakeholders at the interim report meeting.  Some of the sets of 
alternative routes were selected to test the developed DGR selection framework 
and contained one route that was obviously superior for transporting dangerous 
goods.  The DGR selection framework, apart from allowing a comparison of 
alternate routes, can also be used to identify weak segments along a given 
route.  The evaluation that was conducted has both graded the alternative routes 
and identified upgrade opportunities along each route.  The reviewed routes 
were: 
 
§ Deerfoot Trail vs. Centre Street: between 16 th Avenue N and the North 

City Limits; 
§ 16th Avenue N vs. 20 Avenue N: between the East City Limits and the 

West City Limits; and, 
§ MacLeod Trail vs. 14 Street W: between Anderson Road and Glenmore 

Trail. 
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A summary of the evaluation is shown in TABLE 6.1, the details of each 
assessment are provided in APPENDIX E.   
 
 

TABLE 6.1  SUMMARY ASSESSMENT RESULTS 
 

* The scores shown are for the sections of roadway between 19 St. W & 6 St. E. 

 
Through the evaluation it was found that the surrounding environment issue area 
and the surrounding land use issue area often had opposing scores.  If there 
was a good environmental score there was generally a low land use score and 
vice versa.  The reason for this is that the two issue areas tend to be mutually 
exclusive.  Where there is a large amount of development there are typically a 
higher number of people and fewer environmentally sensitive areas, this results 
in a low land use score and a high environmental score.  The opposite is true in 
undeveloped areas.  One of the issues the opposing scores generates is that it 
reduces the sensitivity of the framework and can result in a larger number of 
higher scores.  A method of combating this result is to use utility factors to 
weight the various issue areas.   
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Route Purpose 100 35 100 0 65 65

Route Continuity 100 35 100 35 100 65

Road Classification 72 51 35 35 35 65

Surrounding Lane Use 100 50 18 35 65 21

Surrounding Environment 80 91 100 100 100 100

Road Geometry 100 51 65 25 65 100

Traffic Efficiency 79 57 35 35 35 53

Traffic Safety 66 75 50 58 35 42

FINAL SCORE 87 56 63 40 63 64
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6.2.1  Deerfoot Trail vs. Centre Street 
 

Deerfoot Trail and Centre Street were compared and as expected 
Deerfoot Trail was found be the superior route.  Centre Street, however, 
was still found to be a good candidate, partly due to the high 
environmental score.  While this may suggest that Centre Street could be 
adequate for inclusion in an emergency DGR network, a review of other 
potential emergency routes should be conducted before any one route is 
chosen. 

 
The evaluation of Deerfoot Trail identified one road segment with a score 
of less than 50, indicating that it may be a candidate for possible 
improvement.  The road segment is between 57 Avenue N and 
Beddington Trail.  There is a small wetland area / creek running along the 
west side of the roadway that could be affected by an incident resulting in 
the release of a dangerous material.  A review of this section of the road 
could be conduced to determine what, if anything, can be done to 
mitigate this risk. 

 
The evaluation of Centre Street identified a large number of road 
segments with scores less than 50, ranging over a number of different 
issue areas.  The “road environment”, “surrounding land use”, and 
“geometric characteristics” areas in particular may benefit from some 
attention.  If Centre Street was to chosen for inclusion in a emergency 
DGR network, the road segments that had lower scores could be 
reviewed in more detail to determine what mitigative measures may be 
taken to improve the route. 
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6.2.2  16th Avenue N vs. 20 Avenue N 
 

16th and 20th Avenues north were compared as alternative DGRs.  20th 
Avenue is only an option between 6 Street E and 19 Street W.  As was 
expected the 16th Avenue route was found to be superior.  

 
The assessment of 16th Avenue identified a number of possible 
improvement areas.  The most prominent involves the route segment 
between Crowchild Trail and Shaganappi Trail that is bordered by a 
hospital and a stadium.  This section of DGR should be reviewed to 
determine what mitigative measures could be taken to reduce the 
associated risks.  Some other lower scoring areas include the road 
environment and traffic efficiency issue areas between 6 Street E and 
Crowchild Trail.  However, when 16 th Avenue when is widened these 
scores may improve. 
 
The assessment of the 20th Avenue alternative has indicated that this 
route is a weak candidate for a DGR.  The route had poor scores in a 
number of issue areas especially road geometry.  The route is still eligible 
for inclusion in an emergency DGR network, though a review of other 
potential emergency routes should be conducted before any one route 
are chosen. 

 
 
6.2.3  MacLeod Trail vs. 14 Street W 
 

MacLeod Trail and 14 Street W between Glenmore Trail and Anderson 
Road were compared as alternative DGRs.  As was expected, the two 
routes had similar scores, though 14 Street did have a slightly higher 
standing.  Each route had different strong and weak points and a more in-
depth assessment would have to be conducted before one or the other 
could be chosen with confidence as the superior route. 
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The assessment of 14 Street W has indicated that it is a good candidate 
for designation as a DGR.  The assessment has also identified several 
areas of potential improvement.  There is a Hospital located along 14 
Street that has caused one of the road segments to have a very poor 
score.  The route also had a lower score in the traffic efficiency issue area.  
Before considering 14 Street W for inclusion in the DGR network further 
review and potentially some mitigation would be needed.   
 
The assessment of MacLeod Trail has indicated that it is also a good 
candidate for DGR designation, however, there are some areas of 
potential improvement.  The road environment and the operational 
characteristics issue areas had lower scores.  This indicates that these 
areas should be reviewed in more detail to determine if there are any 
mitigation strategies that may be able to improve the suitability of this 
route for movement of dangerous goods.    

 
 
6.3 General Improvement Opportunities 
 
Numerous improvement opportunities for the City of Calgary’s DGR network 
were identified as the research for this project progressed.  These improvement 
opportunities are not related to any one route but the dangerous goods route 
network as a whole.  Four main opportunities were identified: 
 
§ Review & Update the Primary DGR Network; 
§ Develop a Strategy for Dealing with Severed DGR Links; 
§ Incorporate DGRs into the Planning Process; and, 
§ Upgrade the Current DGR Signing. 
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6.3.1 Review & Update the Primary DGR Network 
 

The City of Calgary has grown and changed over the past ten years.  The 
DGR network should be reviewed to ensure that it is still made up of the 
best routes and is still serving the needs of the transport industry.  One 
method of achieving this is to develop a rotational review schedule that 
looks at two main DG corridors each year.  As there are approximately ten 
main DGR corridors, a complete review of the DGR system will have been 
conducted every five years.  Reviewing the DGRs on such a rotational 
cycle is expected to have several benefits: 
 
§ The costs associated with the review will be spread out over 

several years; 
§ The review process will not be forgotten by City staff between 

review periods;  
§ City staff will always be up-to-date on the emerging issues 

surrounding the DGR network; and, 
§ The DGR review process will be better able to survive changes in 

personnel. 
 

Once a review has been conducted on a corridor, the City will be able to 
use the results to identify locations with potential upgrade opportunities.  
These locations can then be reviewed in further detail to determine what 
can be done to mitigate the risks.  As this is an ongoing part of the review 
procedure, Calgary’s DGR network should improve every year.  
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6.3.2  Develop a Strategy for Dealing with Severed DGR Links 
 

A procedure or strategy for dealing with a severed DGR link can be 
developed to avoid having vehicles transporting dangerous materials 
rerouted through sensitive or potentially hazardous areas.  It is 
recommended that the City develop emergency DGRs for the spine of the 
primary network.  The effectiveness of such a system could then be 
enhanced by providing drivers of dangerous goods vehicles advance 
notice of any incidences or construction on the primary network.  These 
drivers could then be re-directed to another link on the primary DGR 
network before they are required to use the emergency DGR. 
 
To develop an emergency DGR network all at once may be unrealistic 
due to the resources such a project would require.  The cost efficiency of 
developing an emergency network could be improved by coupling it with 
the review procedure for the primary network.  The routes that are not 
chosen to be part of the primary network may then be considered for 
inclusion in the emergency network.  The emergency network can be 
created and reviewed on the same schedule as the primary network.  As 
the emergency network is being created, a procedure for activating it 
must also be created.  This procedure should then be made known to the 
agencies that may need to utilize it.  
 
There are several methods available for providing dangerous goods 
vehicle drivers route information so that they can be redirected.  Providing 
this information will help them avoid any related congestion and reduce 
the City’s dependence upon the emergency DGR.  Some possible 
methods of providing DG vehicle drivers with route information could 
include: 
 
§ Install variable message boards on the major entrances to the City; 
§ Request that all DG vehicle drivers phone an information line 

before entering the City; and, 
§ Develop a dedicated radio channel that all entering DG vehicle 

drivers are asked to listen to before entering the City. 
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6.3.3 Incorporate DGRs into the Planning Process 
 

Incorporating DGR’s into the planning process can reduce the risks 
associated with future DGRs and mitigate exposure risks on existing 
DGRs.  When future DGRs are selected before the roadways are 
constructed, criteria can be included in the design of the roadway and 
adjacent land uses that can minimize the risks associated with the route.  
DGR criteria can also be considered when planning around existing 
roadways.  Restrictions can be placed on the types of developments that 
are built along the DGRs to help ensure that the exposure risks are not 
increased.  The types of developments that have the potential to increase 
exposure risks include institutional, high density residential and key-hole 
communities. 

 
 
6.3.4 Upgrade the Current DGR Signing 
 

One of the ways the City of Calgary currently communicates with 
dangerous goods vehicle drivers is with large information signs.  These 
signs, however, have been in place for some time and may benefit from a 
review.  Some of the signs no longer display accurate information as the 
phone number and contact person for information on DGRs has 
changed, as have some of the symbols used in DG transport.  A review of 
the current DGR signs will allow any issues associated with the signs to 
be identified and corrected. 

 
 
6.4 Conclusion 
 
Transporting dangerous materials is an inherently risk activity, especially in an 
urban environment, and presents a challenge to transportation engineers, 
enforcement officers and emergency response personnel.  This study has 
established a framework for evaluating and selecting DGRs that should 
maximize the level of safety that is afforded residents while maintaining the 
functionality and efficiency of the network.   
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The developed framework is a practical tool for municipalities to use in selecting 
DGRs that fills a void between very sophisticated and overly simplified 
techniques for selecting DGRs.  A method of dealing with a DGR that is blocked 
due to an emergency or road construction has also been incorporated into the 
framework.  Each municipality can customize the DGR selection framework 
through the use of utility and weighting factors to best suit their local conditions 
and specific needs. 
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Establishment of Dangerous Goods Corridors in Canadian Communities, Bill Bruce, Traffic 
Services Coordinator, City of Calgary, Transportation Dept. Circa 1995. 
 
This paper is a discussion of the factors considered in the establishment of dangerous 
goods corridors in a municipal environment.  The City of Calgary is used as the case study.  
In 1979 the City established its first dangerous goods routes.  A multi-disciplinary committee 
looked after selecting new DGR’s and managing the existing routes.  When a particular route 
was under consideration, each member of the committee reviewed the route utilizing their 
department’s expertise.  Particular attention was paid to the following factors: 
 
§ Traffic volumes, including a breakdown by vehicle type 
§ Current accident rate 
§ Roadway classification 
§ Adjacent land uses, ie residential, hospitals, schools 
§ Surface and sewer drainage 
§ Response capabilities of emergency personnel 
§ Forecast of primary goods that will be transported. 
 

In 1989, due to public concern a quantitative model was developed to aid in assessing the 
risks associated with transporting dangerous goods along different routes.  The model used 
“Accident Probability” to assess risk of allowing a vehicle to transport dangerous goods on a 
given route.  To determine the accident probability they gathered data on the number of DG 
vehicles using various DG routes as well as the overall number of vehicles.  22 stations, 
operating from 7am to 10pm, were set up to gather the necessary DG vehicle data.  A 
threshold of 1 in 100,000,000 was used as an acceptable rate of probability of a DG vehicle 
being involved in a collision. 

 
 
1) Guidelines for the Establishment of Dangerous Goods Routes in Alberta 

Municipalities, Alberta Transportation, Co-ordination and Information Centre. July 2002. 
 

The guidelines are intended to help municipalities assess the effect of restrictive routing and 
produce a sensible routing by-law to enhance public safety.  The Dangerous Goods 
Transportation and Handling Act in Alberta allows municipalities to pass by-laws regulating 
DG routes.  However, the by-law must receive Provincial approval to ensure both 
consistency and that it does not impede the transportation system.   
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The document provides local administrators with basic guidance under the following 
headings: 
 
§ Deciding What You Need. Get a lead agency to coordinate the project 
§ Economic Implications.  Both to the municipality and to businesses 
§ Legislative Implications.  Provincial authorities advise and monitor. 
§ Consistency with Federal/Provincial/Territorial Legislation. 
§ Commodities and quantities to be monitored. Adopt placardable criteria. 
§ Current and Anticipated Movement of Goods.  Why, when, where. 
§ Adjacent Municipalities.  Consultation and coordination is a must. 
§ Access to Other Modes.  Don’t restrict access, i.e. rail 
§ Selecting a Route.  Consider safety, truck routes, provincial highways 
§ Restrictions Based on Time of Day.  May restrict to business hours. 
§ Parking.  Can designate approved parking areas or prohibit certain areas. 
§ Signs.  Follow UTCMC standards and specifications. 
§ Route Permission.  Where a carrier can depart from a designated route. 
§ Penalties. DG fines should be higher than for normal goods. 
§ Awareness. Awareness program important to get compliance. 

 
 
3)  Integrated Risk Assessment Transportation Dangerous Goods - HOT SPOTS, 

http:///www.kovers.ethz.ch/hot_spots.htm. 
 
The Identification and use of hot spots is a tool for the probabilistic risk analysis and risk 
assessment of transportation of hazardous materials.  Hot spots are defined as locations 
with both high accident probabilities and high exposure consequences.  GIS technology 
allows for a wide variety of spatial and infrastructure information to be integrated.  Static 
elements (signals, tunnels, intersections), dynamic elements (schedules, maintenance, 
logistics), and external elements (population density, weather, etc) are considered.  GIS 
information and risk assessment models are used together to estimate specific risks for a 
route.  Developed in Switzerland to deal mainly with rail transport of dangerous goods.  
Complexity requires the technology of Decision Support Systems (DSS).  KOVERS is a DSS 
designed and implemented for the transportation of dangerous goods in Switzerland.  In 
spite of efforts, related data in Switzerland is not available for general use.  Small section 
done to demonstrated feasibility of the models.  Using data at Hot Spots, risk assessment 
may be carried out.  In addition to optimal routing and risk assessment, emergency 
planning, ie logistics and resource allocation may be modeled. 
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4)  Alberta Transportation Urban Goods Movement Project, Phase 1: Inventory of 
Municipal By-Laws and Urban Goods Movement Studies, Department of Civil 
Engineering, University of Calgary. April 1980. 

 

Urban goods movement makes up a significantly large portion of the total freight bill (approx 
50%), but this has largely gone unnoticed by transportation planners and policy makers - in 
1980.  This study was sponsored by Alberta Transportation in order to help formulate a “plan 
of action”.  The study deals primarily with truck freight and not specifically with dangerous 
goods.  The work on hazardous goods movement was underway at the time of this study.  
The objectives of the study are to: (1) document and review municipal bylaws and 
transportation planning policies regarding urban goods movement in Alberta, (2) define the 
urban goods movement issues facing Alberta – up to 1985, (3) identify strengths and 
weaknesses of current by-laws and policies as they affect the safe and efficient movement of 
goods in Alberta cities and to recommend an appropriate plan of action.  Recommendations 
are made in the following areas: 
 
§ The role of the Gov’t should be concerned with the safe and efficient movement of 

goods by providing adequate infrastructure; 
§ Urban transportation studies should be more in-depth when doing truck route 

analysis; 
§ Expand the use of provincial data files for use in urban goods movement and the 

urban-rural interface; 
§ Alberta Transportation should become actively involved in assisting municipalities 

regarding truck routes (restrictions, signing, etc.); 
§ Alberta Transportation should ensure that signs related to urban goods movement 

are uniform; 
§ That Alberta Transportation take the lead role in handling the hazardous goods 

problem; 
§ Uniform infrastructure standards to accommodate trucks be applied provincially; 
§ Study ways to make enforcement of truck regulations more effective; 
§ That Alberta Transportation should develop an innovative technology program; 
§ That cities require developers of large complexes to prepare a plan for the 

movement of goods to and from the site during and after construction; 
§ That an urban goods movement council be established to include members from the 

trucking industry and government. 
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5)  Alberta, Transportation of Dangerous Goods Control Seminar: Implementation and 
Compliance, A collection of presentation by speakers, November 23-24, 1982. 

 
The collection includes: 
§ A review of the legislation and the newly formed organization to be responsible for 

administrating the Transportation of Dangerous Goods Act. 
§ Training program of inspectors to enforce the above Act. 
§ An outline of the inspection services and activities. 
§ Organization and function of the Federal Dangerous Goods Branch, within Transport 

Canada and an overview and explanation of the new regulations. 
§ Presentation on the impact of the Transportation of Dangerous Goods Act on 

federally regulated modes, namely Marine and Air Transport. 
 
 
6)  Risk and Impact Assessment of Natural Gas Pipelines in Rural Highway Rights of Way,  

Frank G. Bercha, Ph.D., P.Eng. and Milan C. Cerovsek, Bercha Group, John Morrall, Civil 
Engineering, University of Calgary. Annual Transportation Association of Canada 
Conference, Halifax, Nova Scotia.  2001. 

 
The placement and location of hydrocarbon pipelines with respect to road geometries and 
cross sections can have an effect on the safety of the highway system.  Safety risks may be 
imposed on the highways users and adjacent residents, and may have operational and 
economic impacts on highway maintenance, construction, and modification activities. To 
assess these risks and impacts, the Transportation Association of Canada (TAC) 
commissioned Bercha Engineering Limited (Bercha) to conduct an in-depth, comprehensive 
study.  The study was directed at generating a qualitative and quantitative understanding of 
the implications of locating pressurized natural gas pipelines in various locations within rural 
road right-of-ways.  
 
The study covered four primary representative road types together with their variations in 
ADDT, vehicle speed, and cross section, as well as three representative pipeline sizes and 
pressure categories for three different pipeline locations. The three pipeline locations 
consisted of one in the shoulder, one below the ditch, one just inside the edge of the right-
of-way, and a fourth control location where the pipeline is away from the effects of the 
roadway. The method for systematically quantifying the risks to the public, considering the 
effects of the pipeline-roadway synergy, including effects on the pipeline failure rate as well 
as consequences of possible failure including ignition by vehicles, was developed and 
applied to each of the 108 generic cases. Both individual and collective risks and their 
variations for each of the different combinations were evaluated, and discussed.  
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Economic impacts, including increases in the unit cost of common maintenance, 
construction, and reconstruction activities for the road operators were identified. Although 
previous studies have been done on the use of common utility and transportation corridors, 
no comprehensive quantitative assessment of risks and economic impacts for representative 
combinations of road and pipeline characteristics has appeared previously, resulting in a 
significant volume of new observations and work reported in this paper. 

 
 
7)  Criteria for Highway Routing of Hazardous Materials, NCHRP Synthesis 261 – 

Transportation Research Board, 1998 
 

The objective of the synthesis was to identify whether and how states designate highway 
routes for the transport of hazardous materials, the extent to which federal regulations have 
been implemented, the implementation costs, restraints and the related concerns of the 
industry. 
 
FHWA issued a rule in October, 1994 that established standards for the designation of 
DGR’s.  The States were not required to establish DGR’s but if they choose to do so they 
have to follow the procedures contained in the rule.  Many studies were conducted to assess 
emergency response capabilities and develop recommendations, focusing on worst case 
scenarios involving petroleum product incidents.  16 states designate routes, the remainder 
perceived little need to conduct routing analysis because the resources to do so are 
significant and the benefits are limited. 
 
Performing routing analysis can be a complex effort, requiring a great deal of data, analytical 
capabilities, and coordination of several groups often with differing interests.  The frequency 
and severity of accidents and incidents involving hazardous materials and the consequences 
experienced and the shipment and commodity flows need to be known. 
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Relative Importance of 24 routing criteria from 39 States and 1 native tribe. 
 

Rank Criteria 
Mean 
Rating 

Std Dev Median Mode 

I Population density 3.47 0.5 3.0 3 

2 Location of special populations (schools, etc.) 3.27 0.8 3.0 4 
3 Accident history 3.00 0.9 3.0 3 
4 Type of highway 2.93 0.7 3.0 3 
5 Availability of alternate mutes 2.80 1.0 3.0 4 
6 Type and quantity of hazardous material 2.73 0.9 3.0 3 
7 Underpass and bridge clearances 2.67 1.2 3.0 4 
8 Capability of ER teams to contain/suppress releases 2.60 0.8 3.0 3 
9 Through Routing 2.53 0.8 2.0 2 
10 Relative impact zone & risks of each type and quantity 2.50 1.0 3.0 3 
11 Roadway geometric design elements 2.47 0.8 3.0 3 
12 Congestion 2.47 1.0 3.0 3 
13 Vehicle weight and size limits 2.40 1.1 2.0 1 
14 Location of sensitive environments 2.40 0.9 2.0 2 
15 Proximity of emergency response facilities 2.40 0.8 2.0 3 
16 Effects on commerce 2.20 1.2 2.0 3 
17 Degree of access control 2.13 1.0 2.0 3 
18 Number of lanes 2.07 0.9 2.0 3 
19 Terrain considerations 1.60 0.9 2.0 2 
20 Property value risk analysis 1.53 0.8 1.0 1 
21 Cost to the shipper 1.47 1.1 1.0 1 
22 Median and shoulder structures 1.37 0.7 2.0 2 
23 Climate considerations 1.27 0.9 1.0 2 
24 Highway drainage system 0.97 0.6 1.0 1 

 
o = not important 1 = somewhat important 2= important 3= very important 4= critical 
Standard Deviation: A measure of deviation from the mean. A lower number indicates less 
deviation from the mean among responses. 
Median: The number exactly in the middle of all responses. 
Mode: The number that is represented the most among responses. 
 
 

8)  Road Safety in Tunnels,  Lemke, Kerstin,  TRB Pre print, paper No. 000155, 79th Annual 
Meeting, Jan 9-13, 2000 

 
As a consequence of two major accidents in alpine tunnels in 1999, public debate and 
concern regarding dangerous goods became an issue in Europe.  This is a study of German 
highway tunnels.  An analysis was carried out to estimate the average accident rates and 
costs for different cross sections of German tunnels and compared to freeways.  In spite of 
public fear, tunnels have lower accident rates than other roadways.  The movement of 
hazardous goods in long tunnels is a special concern 
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9)  Haz-Mat Transportation, A Simplistic Opinion, Alan T. Gonseth, Burton W. Marsh 
Distinguished Service Award recipient. 1986. 

 
Gonseth expresses concern about the increasing frequency of collisions during the 
transportation of hazardous materials and about the growing numbers of trucks that are 
deemed to be unsafe for highway travel.  Deregulation has increased the number of carriers 
and competition, resulting in reduced maintenance of large trucks to save on costs.  He 
outlines the many agencies and stakeholders that are involved in the movement of 
dangerous goods and recommends that ITE members play larger roles in deciding the who, 
what, where and when of moving dangerous commodities.  

 
 
10) Truck Routing Dilemma: A Case Study Focusing on Safety, Craig M Hanchey and Arun 

Chatterjee, ITE Journal. Feb. 1987  
 

This study compares truck collision rates on an interstate freeway that passes near the CBD 
of Knoxville, Tennessee with a longer interstate bypass route.  Economic and environmental 
concerns are not considered.  When the safety of the two  routes was examined, it was 
determined based on accident rates that the bypass route would be a better alternative for 
the movement of dangerous goods because of the lower rate of truck collisions. 

 
 
11) Establishing Hazardous Materials Truck Routes in the Dallas-Fort Worth Metropolitan 

Area, Dan Kessler, Senior Transportation Planner, Transportation and Energy Department, 
North Central Texas Council of Governments, 56th Annual ITE meeting, Indianapolis, Indiana.  
Sept 7-11, 1986. 

 
The purpose of the study was to develop a regional system of DGRs which would minimize 
the risk of public exposure to an accidental release of hazardous materials being transported 
through the Dallas-Fort Worth area. A risk assessment approach for analyzing and selecting 
DGR’s was developed based on the FHWA Guidelines for Applying Criteria to Designate 
Routes for Transporting Hazardous Materials.  Computer programs were developed to 
calculate the collision consequence for each of 2,800 freeway segments in order to 
determine routes with the least amount of risk for the shipment of DGs.  The collision 
probability was combined with the consequence probabilities to determine the total risk 
value for each segment. Routes with the least amount of total risk were determined.  By 
implementing the minimum risk routes, the total risk to the region would be reduced by 62 
percent.  The total population potentially exposed would be reduced by 47 percent, while 
employment exposure could be reduced by over 80 percent. 
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Phase II of the study was to determine the relative risk between use of the freeway system 
and use of the city designated arterial street routes to bypass the elevated and below grade 
freeways, because there was concern that there was no way for motorists to escape and for 
emergency response.  The FHWA risk assessment approach was used.  Indications were 
that the freeway system represented less risk overall than the arterial street routes due to 
higher arterial accident rates and greater exposure levels on the arterial system. 

 
 
12) Applying ITS Technology to Local Hazardous Materials Transport Problems, Eric 

Lindquist, Associate Research Scientist, Texas Transportation Institute, Texas, 1998.  
 

This paper is a good overview of the current application of ITS technologies for mitigating 
problems of hazardous materials transport.  It considers the application of ITS for problems 
associated with the transport of hazardous materials.  The author reviewed previous 
research and found that they focused mainly on integrating or linking ITS into commercial 
vehicle operations (CVO).  This study takes a different approach by focusing on local 
institutions and processes that are involved in preparing for and responding to hazardous 
material incidents.  The objective is to inform decision makers about the utility of ITS in the 
local environment.  Three communities were surveyed as to their emergency management 
and contingency plans in order to develop a local perspective on the application of ITS 
technology.  The objectives of the case studies was to develop an understanding of the 
processes and institutions involved in local preparedness and response, and to identify 
weak points and determine the applicability of ITS technologies for the solutions. 

 
In summary the paper offers the following recommendations: 
 
§ ITS applications for hazardous materials should be integrated into larger programs 

for community safety; 
§ Certain types of hazardous cargo can be tracked on an on-going basis in order to 

reduce the risk to communities through which the these shipments go on a recurring 
basis; 

§ Research should be encouraged and supported that goes beyond traditional cost-
benefit analysis and the CVO perspective of linking ITS technologies  with the 
transport of hazardous materials; 

§ The difficult issue of shifting the perspective of the ITS community from an economic 
focus to a public safety focus regarding the transport of hazardous materials needs 
to be addressed; and, 

§ Local hazard incident response plans need to reflect unique characteristics and 
vulnerabilities of each of these communities.  
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There are many potential uses for ITS in the area of hazardous material transport: regulation, 
incident response, hazard mitigation and risk reduction.  The paper concludes that much 
more work can and should be conducted in the area of technology and risk. 
 
 

13) A Quantitative Risk Assessment Model for Road Transport of Dangerous Goods,  
Hermann Knoflacher,  Paul C. Pfaffenbichler, Institute for Transportation Planning and Traffic 
Engineering, University of Technology, Vienna. 
 
This paper presents the results of studies carried out on the “Transport of Dangerous Goods 
Through Road Tunnels”.  Two software products were developed; “Decision Support Model 
(DSM)” and a “Quantitative Risk Assessment (QRA)” model.  The QRA model was 
developed over a period of 5 years by a consortium from France, England and Canada.  The 
model focuses on the risk caused by road traffic with heavy goods.  Quantification of risk is 
difficult because the probabilities of traffic collisions are low and those involving dangerous 
goods are even lower.  However, the consequences of the latter can be enormous.  The 
paper outlines the model structure as well as the input and output indicators 
 
The QRA model was to become publicly available in OECD member countries at the 
beginning of year 2001.  The validation proved that the QRA model is a very useful tool to 
support risk relevant decisions for the movement of dangerous goods in tunnels and open 
roads.  Considerable effort is needed for input data collection as it is rarely available in the 
required format or detail.  The two main fields of application of the QRA model will be: 
 
§ Assessing the effects of a full or partial ban of dangerous goods on certain (tunnel) 

routes; and, 
§ Assessing the effects of risk reduction measures like warning systems, emergency 

ventilation regimes, speed limits, escorts, etc. 
 

 
14) Truck Route System Review, Report #1- State of the Art, De Leuw Cather in Association 

with Ecologists, Regional Municipality of Ottawa-Carlton. Undated. 
 

The objectives of a Truck Route System is generally the safe and efficient movement of 
goods and traffic and the minimization of environmental disruption and damage to roadways 
and structures.  These objectives may not all be mutually achievable and can sometimes be 
in conflict, therefore trade-off’s are often required and in-depth studies are required to select 
truck routes 
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15) Standardized Truck Route System Study- Volume II, Prepared by TRIMAC Consulting for 
Urban Transportation Branch, Alberta Transportation. Sept 1983. 

 
The objective of the study was to explore the potential for developing uniformity in truck 
route planning and enforcement for twelve cities in the province.  Dangerous goods are 
used, produced, stored, or transported in urban areas.  Urban transportation planners are 
increasingly aware of the magnitude and importance of urban goods movements, truck 
route systems, dangerous goods routes and loading and unloading of trucks.  The study 
found poor data and forecasting techniques. 
 
The study found little uniformity between cities as to truck route planning and management.  
The report recommends: increased urban goods movement planning, development of a 
data base, improved forecasting methods, establishment of clear goals and objectives, 
increased expenditures in planning, uniform definitions of a Heavy Truck, standardization of 
bylaws and enforcement, use of premise route signing, improved permitting systems, 
provision of information lay-bys. 

 
 
16) Edmonton Truck Route Study, Morrison Hershfield Ltd in Association with Reid Crowther 

and Cochrane Engineering, Edmonton Alberta.  Undated. 
 

The Edmonton Truck Route System has been the subject of conflicts, namely River Road 
and Groat Road and various residential concerns. Permitted hours of truck operation needed 
resolution.  Traffic Bylaw #5590 defines heavy vehicles and specifies that trucks carrying 
hazardous goods must adhere to DGRs.  These vehicles can deviate from the DGRs if they 
are making local deliveries.  The downtown core is limited to the hours between 6:00 PM and 
6:00 AM.   
 
The study addressed the following key issues: 
 
§ Examination of the impacts associated with Municipal growth issues; 
§ Protection of the environment and community; 
§ Promotion of safety and improvement of traffic operations, and; 
§ Determination of financial and economic considerations associated with changes to 

the system. 
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The key findings of this study include: 
 
§ Approximately 61% of the trucking firms are “private” and 37% are “for hire”; 
§ 26 percent of the truck fleet is older that 16 years, 42 percent is older that 11 years; 
§ On a typical day there were approximately 145,000 truck trips traveling over 2.16 

million kilometres.  This is equal to 11 percent of all vehicle trips; 
§ Light trucks account for approximately 22 percent of total truck kilometres; 
§ Trucks make an average of 8.4 trips per day and travel 13.8 km; 
§ Total daily cost of moving goods was estimated to be $6.6M per day; 
§ Cost of congestion during peak periods was estimated to be $22M per year; 
§ Although trucks compose 5 percent of all vehicles, they accounted for under 2 

percent of accidents between 1992 and 1994; 
§ The rate of accidents for trucks was found to be 1.5 accidents per million kilometres 

of travel.  This is seven times lower that the comparable automobile rate. 
 
 
17) Optimal Routing of Hazardous Materials in Stochastic, Time-varying Transportation 

Networks, Elise Miller-Hooks, Duke University, Hani S. Mahmassani, presented at the 77 th 
TRB. Jan 1998. 

 
This paper is concerned with the selection of routes in a network along which to transport 
hazardous materials, taking into consideration both the length of time in transit and the risk 
of population exposure in the event of an incident.  Time and risk measures are not constant 
over time therefore a stochastic approach is proposed to address the variables that vary over 
time. 
 
The paper reviews the various algorithms and theories that can be used to select the routes 
that impose the least risk to the environment and to the general population while not 
imposing large costs to shippers.  The advantages of the stochastic method are 
demonstrated. 

 
 
18) Multi-objective Routing and Scheduling of Hazardous Material Shipments, G.S. 

Sulijoadikusumo and L.K. Nozick. TRB 1998. 
 
Making good routing and scheduling decisions for hazardous material shipments often 
requires the explicit consideration of multiple objectives.  The performance of the relevant 
facilities varies by the time of day.  The paper discusses the reliability and performance of a 
heuristic model that can be used to identify good routes and schedules for HAZMAT 
shipments.  This paper discusses the quality of the analysis. 
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19)  Transportation Vehicles Routing for Health Care Wastes Collection: a GIS-T Application 
in a Medium-Sized City of a Developing Country,  Luciane Fernanda Pinheiro Gelesky 
Arkis and Edson Martins de Aguiar.  TRB, 2001. 
 

The paper looks at the viability of using a GIS-T package for improving vehicle routing to 
pick up and transport healthcare waste collection.  The results found that despite the total 
reduction of travel, the GIS package is not really suited to face real world conditions for this 
kind of transportation activity.  TransCAD version 3.0c for Microsoft Windows was the 
software used to study the minimum path routing options. 

 
 
20)  A Risk Assessment for National Transporation of Selected Hazardous Materials, David 

Brown, Anthonly J. Policastro, Steve Hwang, James O’Steen, William Dunn. TRB 2001. 
 
This paper discusses a quantitative risk assessment conducted to estimate the risk on a 
national basis due to the transportation of 5 different types of hazardous materials.  The 
consequence levels, risk assessment methodology, data bases used, and incident rates are 
discussed.  The study has demonstrated the ability to evaluate the national risk posed by the 
transportation of certain hazardous materials. 
 
Risk assessment is a process of evaluating the potential consequences resulting from 
certain events and the probabilities that these consequences will be realized.  Risk is 
governed by incident frequency and incident severity.  The authors used a model called 
CASRAM to determine fatality and injury distributions for the shipment of different types of 
hazardous materials, which were then used to develop statistical consequence distributions.   
 
The paper shows that quantitative risk assessments can provide information to actively 
manage risk and to identify and prioritize technology needs and decision-making as well as 
provide decision analyses evaluating regulatory alternatives.  
 
 

21)  Comparative Risk Assessment of Hazmat and Non-Hazmat Truck Shipments, Mark 
Abkowitz, Joe DeLorenzo, Ron Duych, Art Green and Tom McSweeny. TRB 2001 

 
This paper compares the results of a comparative risk assessment of hazardous and non-
hazardous material truck shipments.  The study found that the estimated non-hazmat 
collision rate is more than twice the hazmat tuck collision rate.  Further research is needed to 
understand the meaning of this disparity.  It may be that the Hazmat truck collision rate is 
lower due to better training, equipment and driver selection, as well as greater care due to 
regulations and the inherent risk associated with the material being transported. 
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22)  Strategic Sites in a Motorway Network: A Planning and Operating Tool in the Realm of 
Civil Protection, Alexandre DEBS, Eng, Montreal Network Operations. PIARC News, 
January 2003.   

 

The study examined the motorway network on Montreal Island and applies calculation 
methods used by the insurance companies’ probabilistic methods covering a number of risk 
factors ranging from geometric variables to traffic conditions.  Each potentially critical site is 
weighted according to the likelihood of various risks arising and the impact of such risks. 
 
The method used by insurance companies to calculate premiums is to multiply the cost of 
compensating for damage by the probability of such damage occurring.  As an analogy, the 
ranking of a road risk as a probability and the ranking of its risk as a cost in dollars.  Twenty-
four road risks were considered: 
 
§ Airplane accidents, railway accidents and road accidents; 
§ Road blockades, adverse weather conditions; 
§ spills of hazardous materials, rock slides, cave-ins, ice jams, erosion, fire; 
§ flooding, bridge and dam failures, earthquakes, emergencies in buildings; 
§ Collapse of high voltage lines, natural gas, interruptions to ship traffic; and, 
§ Avalanches, and nuclear accidents. 

 
Each site’s strategic ranking is a qualitative assessment of the probability that the risks will 
occur, the duration of the intervention and the impact should the strategic site be lost.  The 
article provides good information about the ranking of various impacts, durations, etc. 

 
 
23)  Assessing the Impacts from the Introduction of Advanced Transport Telematics 

Technologies in Hazardous Materials, K.G. Zografos, K.N. Androutsopoulos, Athens 
University of Economics and Business, Athens, Greece. TRB 2001.   

 
The objective of the paper is to present the most effective ATT technologies applicable in 
hazardous materials fleet management in terms of cost reduction, improvements of levels of 
service, minimizing of transportation risk, and improvement of drivers’ working conditions 
and safety.   
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The main categories of Advanced Transport Telemetics (ATT) for hazardous materials fleet 
management are: 
 
§ Automatic Vehicle Location – vehicle location known in real time; 
§ Mobile Communication Systems – two-way data and voice between driver and 

dispatcher 
§ On-Board Computers – store information related business transactions, location of 

the vehicle, service hours; 
§ Routing and Dispatching software – supports the selection of minimum cost routes 

and the optimum assignment of drivers; 
§ Vehicle Condition Monitoring – monitor the condition of the vehicle and shipment. 

 
Benefit cost ratios were arrived at for the various ATT’s.  A major finding is that Vehicle 
Condition Monitoring systems are the most cost / effective ATT technology. 

 
 
24)  Incident Management using Real-Time Traffic Information,  B. Kent Lall, Professor of Civil 

Engineering, Portland State University. ITE Toronto. 1998.   
 

Video imaging technologies are finding increasing use in traffic operation and management.  
A number of unique proprietary systems are available.  It is possible to monitor the onset of 
congestion by observing the speed variation of vehicles. 

 
 
25)  Small Metropolitan Area Truck Route Planning, Kenerson Norwood, Wilbur Hyman, 

Burke.  ITE Toronto. 1998.   
 

This study outlines the procedures used to arrive at a truck route system for a region.  A 
major focus was to accommodate through-truck movements through the adjoining 
municipalities.  Local access routes had to be identified.  Truck freight activity centres were 
identified.  Two systems evolved, one for trucks under 80,000 pounds and one for trucks 
over 80,000 pounds. 
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26)  Modeling of Transport Risk for Hazardous Materials, Erhan Erkut and Vedat Verder.  
Operations Research, Vol. 46, No. 5, pp. 625-642. 1998. 

 
An overview of the prevailing risk assessment models for the transport of hazardous 
materials is provided and reviews the effect of using different models on hazardous materials 
route selection.  Three different types of risk measures are discussed, unit road segment 
risk, edge risk and path risk.  Two different risk assessment model approaches are also 
discussed, an axiomatic and a bi-criterion approach.  As part of the paper an empirical study 
was conducted that reviewed the results of using the different risk models.  The authors used 
a software package called PC*HazRoute as a tool to aid in the analysis. 
 
The study concludes that in most instances there are trade-offs among the optimal solutions 
when different criteria are used.  Also, when different solutions or routes are selected as 
being optimal when different models are used.  This means that different models and criteria 
cannot be used interchangeably. 
 
 

27) Catastrophe Avoidance Models for Hazardous Materials Route Planning, Erhan Erkut 
and Armann Ingolfsson.  Transportation Science, Vol. 34, No. 2, pp. 165-179. 2000. 

 
Avoiding a catastrophe, an incident with a very large consequence, may be a useful way for 
risk adverse hazmat carriers to routes.  This paper introduces three different catastrophe 
avoidance models.  The avoidance is achieved through different criteria for each of the 
models: 
 
§ Model 1: Minimize the maximum population exposure 
§ Model 2: Minimize the variance of consequences 
§ Model 3: Explicit disutility 

 
Numerical examples of each of the models are provided along with discussions regarding 
their similarities, differences, strengths and weaknesses.  The possible applications of 
catastrophe avoidance are also briefly reviewed. 
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28) Using GIS to Assess the Risks of Hazardous Materials Transport in Networks, Zhang, 
J., E. Erkut, and J. Hodgson. European Journal of Operational Research, Vol. 121, No. 2, pp. 
316-329. 2000. 

 
This paper discusses the use of a geographical information system (GIS) in conjunction with 
a dispersion model to calculate the risks imposed on human populations by shipments of 
dangerous materials.  The authors model the probability of an undesirable consequence as 
function of the contaminant concentration, which is calculated using a Gaussian Plume 
model.  Using GIS map algebra techniques the authors adapted the dispersion model to 
map the potential concentration of airborne substances released on a roadway, for every 
point along the roadway.  With other GIS techniques, information of collision potential along 
the roadway was also incorporated.  The information from the plume model and collisions 
potential was then combined with the population distribution to estimate the risk associated 
with route.   

 
 
29) Istanbul 2003 Euro/Informs Joint International Meeting; http://www.istanbul2003.org.   

Transportation and Logistics Cluster, Hazmat Special Plenary Sessions. 
http://www.bus.ualberta.ca/eerkut/istanbul2003/hazmat/defaultold.htm 

 
 As part of the Euro/Informs Joint International Meeting a special plenary session of 

hazardous materials transportation is be held.  The abstracts for the papers that are 
tentatively scheduled to be presented on the topic of hazardous materials transportation are 
available via the second link provided.  There is a large amount of research going on in the 
area of DG transport as is shown by the abstracts that have been provided for this technical 
session.   However, few of the abstracts are for papers that tackle the issue of DG transport 
within a urban centre from the point of view of the municipality.  The issue is tackled from the 
transporters’ perspective, as well the highway regulatory body’s perspective.   

 
 
30) Neepawa PTH 16 Risk Analysis, Bercha Engineering Limited, Calgary Alberta, with ND LEA 

Engineers and Planners Inc., Winnipeg Manitoba. September 2002. 
 
 This report is an in depth analysis of the risks associated with two competing options and 

the existing configuration of PTH 16, which is a dangerous goods route.  One of the 
alternatives involves creating a new dangerous goods route north of Neepawa, the other 
alternative is the introduction of a divided cross section and partial access control on PTH 16 
through Neepawa.  The risks associated with the different options were analyzed using 
collision rates and collision impact.  Unit costs, based on the expected impact of a collision, 
were determined for dangerous goods vehicles by using the Canadian Dangerous Goods 
Accident Information System.  These costs were then combined with the collision rates to 
produce a risk rating in terms of annual costs. 
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31)  Transportation of Dangerous Goods Train the Trainer Manual, Alberta Construction 
Safety Association (ACSA). July 2002. 

 
 This manual was created to help employers train their employees in the requirements of the 

transportation of dangerous goods regulations.  The manual first provides background into 
the regulations surrounding Dangerous Goods Transport, enforcement and carrier’s 
responsibilities.  Classification of Dangerous Goods, documentation requirements and 
procedures, safety marks and means of containment are then reviewed.  The manual then 
discusses accidental release reporting requirements and responsibilities.  
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QUESTIONS FOR THE DANGEROUS GOODS ROUTES EXPERTS 
 

 
1) What do you see as the issues surrounding existing DGR’s and DGR 

selection? 
 
2) What methodology do you think should be used in selecting DGR’s? 

§ Quantitative vs. Qualitative methods? 
§ Models, panel discussions, both? 

 
3) What criteria do you think are most important with respect to DGR 

selection? 
§ Collision rates 
§ Adjacent land uses and population densities 
§ Traffic data (composition, volumes) 
§ Roadway (type, geometric elements, bridge clearances, drainage system) 
§ Response capabilities of emergency personnel 
§ Ability to provided necessary access and costs  

 
4) What do you think about allowing high-density development around 

DGR’s? 
 

5) How do you think scenarios such as road closures and incidences on 
DGR’s should be dealt with? (shadow or secondary DGR’s?) 

 
6) What opportunities do you see to use ITS to reduce the risk associated 

with DGR’s 
 

7) Are there any other areas or aspects associated with DGR’s that you think 
we should discuss? 

 
8) Who else should we talk to about DGR’s 
 
 

 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 
______________________________________________________________________________________    

 
 

 

HAMILTON-FINN B-4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 
  
  
 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 

______________________________________________________________________________________    
 
 

 

HAMILTON-FINN C-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

EXPERT INTERVIEWS 
 
 
 
 
 
 



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 
______________________________________________________________________________________    

 
 

 

HAMILTON-FINN C-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 
  
  



DANGEROUS GOODS ROUTE SELECTION 
CENTRE FOR TRANSPORTATION ENGINEERING AND PLANNING 

______________________________________________________________________________________    
 
 

 

HAMILTON-FINN C-3 

Dr. Erhan Erkut 
University of Alberta 
 
Date:  May 6, 2003      
 
Expertise:   Involved in research on risk models for hazardous goods 

transportation. 
 
§ Dangerous goods routes are viewed as constraints by trucking companies. 
§ Can’t assume that truck drivers will use the roadway with the lease amount of 

risk, they will take the roadway that is perceived to be the best. 
§ Time variations in population densities, traffic volumes, weather, etc. cannot 

be ignored in DRG selection. 
§ Dangerous goods routes options are often limited in an urban environment to 

existing truck routes, which are often on major and expressway/freeway type 
roads. 

§ The population typically at risk in a dangerous goods release are the people 
on the road with the truck, with the exception of a gas release that forms a 
toxic cloud, which may pose a threat to the surrounding area as well as the 
road users. 

§ It is then preferable to use low volume roadways as the truck routes as fewer 
of the motoring public will be placed at risk.  ie. 4-lane arterials. 

§ Collision frequency per roadway type is important. 
§ Toxic gas dispersion modeling should be included route selection. 
§ A variable DGR system that is constantly being monitored based on 

atmospheric and traffic conditions is preferable to a set DGR system. 
§ Truckers can call into a dispatcher who then informs them of the route. 
§ Utilize real-time modeling to determine best truck route according to 

prevailing conditions and use that information to dispatch DG trucks. 
§ Otherwise, and unpublished secondary network is absolutely necessary, to 

be utilized in the event of a DGR closure etc. 
§ Often two scenarios with respect to managing the DG trucks in the event of a 

road closure etc. 
o Ask trucks to wait for the route to be opened 
o Re-rout trucks 

§ Often secondary DGRs cannot be utilized during a traffic incident as DG 
trucks are already stuck traffic, increasing the exposure potential, real time 
routing could mitigate as trucks would be routed around congested 
locations. 

§ Can separate through DGs and DGs destined for Calgary, but hard to do. 
§ PC HazRoute is a DG routing software, more designed for trucking 

companies and not for government. 
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§ The most important criteria for DGR selection are: 
o Motoring public 
o Adjacent land uses and population densities, watch out for schools, 

hospitals and large gathering areas 
o Collision frequency/probability 
o Emergency response time 

§ High density development should not be allowed by DGRs, ideally want a 
500m corridor on each side of the DGR that is free of high density 
development and large gathering areas. 

§ DGR selection methodology 
o Should be quantitative 
o Simplest way is to apply a different weight to the different criteria, 

though setting the weights is tricky 
o Best method is to review each factor independently and then graph 

the results of each factor for each route, remove all but a few of the 
best and then allow decision makers to choose. 

§ ITS opportunities lie in the area of real time DG routing. 
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Dr. Mark Abkowitz 
Vanderbilt University 
 
Date: May 21, 2003  
 
Expertise:   Professor of Civil Engineering at Vanderbilt University in Nashville 

and an active researcher in the area of dangerous goods transport. 
 
• The main directive in designating DGR’s is to reduce the overall risk 

o Reduce the likelihood and the potential severity 
o Collision potential and the potential consequences 

• Traffic density and population density are common measures of potential 
severity 

• GIS is a good tool for this type of work, all of the information regarding DGR’s 
is spatial 

• A combination of both qualitative and quantitative selection methods should 
be employed 

o Use a quantitative model to evaluate and rank the different routes 
based on the different selection criteria 

o Use a qualitative method of choosing the routes to examine, 
eliminating route segments that have deficiencies (eg. Poor geometry) 

o Present decision makers with the information on each of the best 
routes, they then choose the routes. 

• Most important selection criteria can include: 
o Collision rates 
o Population exposure (can include surrounding population as well as 

the traffic density) 
• There are many trade-offs and considerations that must be taken into 

account when considering developments around DGR’s.  The fact that a 
road is a DGR should be one of these considerations. 

• The best method of dealing with an incident or closure on a DGR depends 
on such things as: 

o Type of dangerous goods 
o DG traffic volume on the route 
o Availability of an alternate route 

•  A secondary route or network may not be available to replace certain 
segments of a route or may result in a risk reduction. 
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• ITS technologies as they apply to DGR’s can be broken down into two main 
groups: 

o Real-time information on DG transport vehicles 
§ GPS or video tracking 

o Providing information to DG transport drivers 
§ VMB’s, dedicated radio channels etc. 

• There are always trade-offs when selecting DGR’s and so it is important to 
have logical selection method 

• Customer focus groups or advisory groups are a great method to get the 
public involved so that they buy-in to the process and take ownership on the 
routes that get selected. 
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Dr. John Morrall 
University of Calgary 
 
Date: September 5, 2003   
 
Expertise:   Professor of Civil Engineering at the University of Calgary and has 

conducted research and participated in studies in the areas of 
truck transport, risk and dangerous goods. 

 
• The major issue surrounding dangerous materials transport is public safety, 

both the motoring public and the public on the adjacent lands. 
o Spills of flammable materials can cause harm to motoring public. 
o Secondary collisions may be caused by a release. 
o Toxic clouds could cause harm over a large area. 

• Lane-use is key, do not want DGRs to be near centres like schools, hospitals 
or high density developments. 

• Both quantitative and qualitative selection methodologies can be used: 
o For example watercourse contamination can be qualitatively or 

assessed or quantified. 
o Risk exposure levels are quantitative measures 
o Both qualitative and quantitative methods should be employed for a 

good overall picture. 
• Can look at the absolute risk of transporting DGs along a route or the relative 

risk between two different routes. 
• Exposure is very important when calculating the risk. 
• Some of the key criteria for selecting DGRs includes: 

o Land-use: 
§ Population densities; and, 
§ Facility locations (schools, hospitals, etc.). 

o Traffic volumes and composition; and, 
o The number of intersections along a route, the fewer the better. 

• High-density development around existing DGRs is a very common 
occurrence in Calgary. 

o This practise goes against the whole idea of limiting the public’s 
exposure. 

o Is contrary to standard practice. 
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• It is necessary to have a game plan to deal with incidences or road closures 
on DGRs. 

o The plan has to be easily implemented. 
o Hard to develop a plan with Calgary’s non-redundant road network. 
o The plan may involve holding DG vehicles somewhere while the 

incident or road closure is dealt with, possibly have them diverted to a 
storage facility. 

o Rerouting traffic can cause secondary collisions due to high volumes 
of unfamiliar and frustrated drivers travelling along low volume 
roadways, compounds the problem. 

o Secondary network plans are also a good possibility, could have signs 
set-up in advance as well. 

• There is a lot of potential for ITS in dangerous goods transport 
o Trucks all have radiotelephones that can be used to communicate 

with drivers. 
o The key is to inform them of incidences before they get trapped. 
o Could possibly use routing equipment that many trucks already have. 
o Organizations like the City and the Province have to take the initiative 

• Enforcement is also a big issue, trucks carrying dangerous materials are 
restricted from residential neighbourhoods, however, this does not seem to 
be enforced.  Many small trucks carry fuel tanks through neighbourhoods for 
example. 
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Dr. Frank Saccomanno 
University of Waterloo 
 
Date: September 2, 2003  
 
Expertise:   Professor of Civil Engineering at the University of Waterloo and has 

conducted research in the area of dangerous goods transport and 
the associated risks.  

 
• Not many jurisdictions have set dangerous goods routes: 

o Many jurisdictions do not distinguish between DGRs and truck routes; 
o This may be a good compromise. 
o Edmonton and Calgary are two of the few places that have experience 

with DGRs, Rotterdam in Holland is another place that has DGRs. 
• Some of the issues surrounding DGRs include: 

o High density population areas; 
o Costs associated with dangerous goods transport. 

• Found that the risk associated with the transport of dangerous goods is 
highly sensitive to the population densities to point that is dominates all of 
the other criteria. 

• European studies have also indicated that population density is a dominant 
factor. 

• Have to watch out for long winding routes as they can increase both the cost 
of transport and the associated risks.  

• DGRs can be quantitatively selected: 
o Determine the overall risk associated with the transport of all, or some 

types of, dangerous goods along a selected route: 
§ Requires an intensive amount of research into all of the different 

factors that may affect the risk. 
o Compare one DGR to another: 

§ Requires less intensive research as no absolute values for risk 
are needed. 

• Some of the important criteria to consider when analyzing possible DGRs 
are: 

o Population densities; 
o Collision rates; 
o Roadway Characteristics including road geometry 
o The length and directness of the route 

§ Can be calculated as exposure rates 
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• The risk associated with DGRs is very sensitive to population and so allowing 
the population density to increase near a DGR will increase the risk 
associated with that DGR. 

• Collision rates for large trucks are different from passenger vehicles 
o Collision rates can vary according to truck type and loading (full, 

empty, etc.); 
o The same trucks are used to carry DGs as are used to carry non-

dangerous goods; 
o Truck collision rates may or may not be lower than passenger vehicle 

collision rates; 
o May be beneficial to consider truck collision rates, not aggregated 

collision rates, when reviewing DGRs. 
• The area effected by a release of dangerous goods is widely varied, for 

example: 
o An accidental release of gasoline will only effect the area where the 

liquid gasoline is actually spilled; 
o An accidental release of Chlorine can affect an area 14 or 15 km away 

from the actual point of release.  
• Scenarios such as road closures due to construction or traffic incidences are 

a major problem: 
o Trucks can be routed into higher population areas on lower class 

roadways increasing the risk on two fronts. 
• Currently looking at collision precursors: 

o The rhythm of traffic is looked at to help anticipate when collisions are 
more likely to occur. 

o May have some application in dangerous goods transport, however it 
is still at the research level. 
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Mr. Bill Bruce 
City of Calgary 
 
Date:  May 8, 2003      
 
Expertise:   Past chair of the DGR selection and management committee at the 

City of Calgary, conducted research into DG movement and route 
selection. 

 
• Can never negate risk, only mitigate it. 
• Perceived public safety is one of the major issues surrounding dangerous 

goods transport, 
o Perceived and actual safety risks are typically not in alignment. 

• A committee should be used to select DGR’s 
o Public should be involved. 

• Quantitative models are important to back up the decisions of a DGR 
committee 

o They can provide quantitative risk assessments for alternative DG 
routes. 

o Can be used to evaluate the risks associated with existing dangerous 
goods routes, quantifying the possible need for mitigation efforts to 
reduce the risks. 

• The most important criteria with respect to DGR selection are: 
o Safety/risks to the public (includes both severity and probability 

criteria such as collision rates and population densities) 
o The desire lines of the transport companies should be considered, the 

DGR routes should not place undue burdens upon them. 
o Political reasons for using different routes should be considered 
o Emergency response capabilities for different routes should also be 

considered. 
• When selecting DGR’s the alternative routes can be found by first overlaying 

where the routes have to go and then review the safest method of getting 
them there. 

• Industry input into DGR selection is invaluable, these people have a strong 
understanding of the desire lines and can provide information on the 
feasibility of different routes from an industry perspective. 

• Not ideal to allow high density developments around DGR’s 
o Reason has more to do with the perceived public risk and the 

associated complaints than actual risks. 
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• ITS has great potential, however, this potential may not be realized 
o Money is a serious constraint, ITS is not cheap 
o Many municipalities cannot spare the money to invest in ITS 
o May never be a reality 

• The DGR that is chosen can typically have a lot of the risks mitigated. 
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Mr. Shaun Hammond  
Alberta Transportation 
 
Date: May 15, 2003    
 
Expertise:   Current Executive Director of Dangerous Goods and Rail Safety for 

Alberta Transportation. 
 
• Common issues related to DGR’s include jurisdiction, location, off-route 

permissions and enforcement. 
o Some jurisdictions try to shift DGR’s out of their area and into 

neighbouring areas 
o Emphasis should be on providing safe and efficient routes to where 

the vehicles need to go and not on shifting risk 
o Key-hole areas (communities with only one point of access and 

egress) can be problematic 
o Development by existing DGR’s can result in public concerns, planner 

do not always take DGR locations into account 
o Parking of DGR vehicle in communities and rest areas causes 

community concerns 
• Quantitative analysis of DGR’s are typically used by AT 

o Quantitative analysis can be difficult to a lack of data and manpower 
o AT decided to use a qualitative analysis procedure when developing 

selection criteria 
o Quantitative approaches have little value in areas where there is no 

alternative route. 
o DG traffic data is not always available, and if available it is not always 

accurate: 
§ Amount of material before a vehicle must have a placard always 

changing 
§ Some incidences are not reported to the appropriate authorities 
§ Very few collisions take place that involve DG vehicles 

(approximately 30% fewer than typical transport trucks) 
§ Changes in the amount of material before a DG transport 

vehicle is required to have a placard and the type of materials 
that require placards causes errors in data history 

• The most important criteria with respect to DGR selection are related first to 
the consequences and then probability 

o Should avoid old age homes, schools and hospitals 
o Reject or accept routes based upon the adjacent lane uses regardless 

of probabilities 
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• High-density development is often unavoidable along DGR’s as planners do 
not take the route into account, though it should not be allowed. 

• Often already high-density developments along DGR’s and no realistic 
alternate routes. 

• During an incident along a DGR, dangerous goods transport vehicles are 
typically requested to park and wait as re-routing may result in an increase in 
risk. 

•  ITS opportunities lie both in the areas of safety and security 
o Detect in motion technologies, transponders with information on the 

material in the vehicle that can be received by emergency response 
teams. 

o These technologies are a long way away from being used, insurance 
companies must provide the push, not regulators. 
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Mr. Cam Nelson  
City of Calgary 
 
Date:  May 8, 2003      
 
Expertise:   Currently responsible for the management of Calgary’s DGR’s. 
 
• Models should be developed to aid a committee or team in making 

judgements regarding DGR route selection. 
• A committee should contain the stakeholders and experts for DG transport, 

this includes representatives from: 
o Calgary Police Department 
o Fire Department 
o Fire Marshal 
o Traffic Operations 
o Road Maintenance 
o Calgary Legal Department (Risk Assessment Area) 
o Environmental Department 
o Dangerous Goods Transport Industry 

• The criteria that are most important in considering DGR’s are the collision 
rates and the adjacent land uses and population densities.  Emergency 
response time and the roadway elements are also important.  

• Allowing high density development around DGR’s is a concern 
o Is it the optimal use of the land? 
o Prefer to limit development to low density. 

• Catastrophe avoidance may not be the optimal approach for a city like 
Calgary, better to reduce the overall risk. 

• A shadow or secondary road network would be a good way to deal with road 
closures and incidences. 

o Dynamic routeing may be outside of current infrastructure possibilities 
o Need strong communication tools to get the information on the 

secondary DG routes out when they are in effect. 
o Management, Enforcement and Education for a secondary as well as 

the primary DGR network is difficult but key to the success of the 
network 

• There are a large number of ITS opportunities related to DGR’s 
o Public radio and television can provide route information 
o Dedicated radio channel and variable message boards can provide in-

route driver information regarding the status of the DGR network 
o GPS locators on DG transport vehicles, make it easier for diversions in 

the event of an incident or DGR closure. 
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• Quantities of goods as well as frequency of transport are important DGR 
selection criteria 

o Large number of small quantities vs. small number of large quantities, 
which is preferable 

o Time of day transport restrictions may reduce potential exposure 
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Mr. Lane Kranenburg  
C-TEP 
 
Date:  September 3, 2003    
 
Expertise:   Extensive knowledge and background in the commercial transport 

industry.  
 
• Some of the major issues with respect to dangerous goods routes are: 

o Can be located in close proximity to densely populated areas, 
Hospitals and residential areas; 

o Trucks may be required to stop and start numerous times at different 
intersections; and, 

o Routes can take DG vehicles over water bodies. 
• Shipping and transport companies should be involved in the process of 

designating DGR’s. 
• It is important to get the shippers (the bodies that want the DGs transported, 

not the bodies actually transporting them) involved, especially as they can be 
held responsible should an incident occur. 

o These companies should have input into how and where their 
materials are being transported. 

• The main criteria that should be considered when selecting DGR’s is the 
routes proximity to occupied buildings. 

• Other criteria that should be considered include: 
o Collision rates; 
o Roadway geometry; 
o The number and type of intersections, want to reduce the number of 

stops and starts that are required; and, 
o The routes should make use of any water body crossings that are set-

up to protect the water. 
• The drivers operating the DG vehicles should be audited to ensure that they 

have the necessary training to react properly to a situation involving the 
material that they are transporting. 

• High-density development around DGRs should be discouraged; some 
industrial non-high human facilities are acceptable. 

• Incidences or road closures on DGRs typically only last short periods of time 
and so the DG vehicles should be parked and made to wait. 

• Having secondary DGRs may also be an acceptable method of dealing with 
this issue. 
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• The ITS technology that would be very beneficial with respect to DG 
transport safety is a monitoring device such as a transponder: 

o Agencies would be able to gather more detailed information about DG 
material transport such as: 
§ Types of materials being transported; 
§ Quantities of materials being transported; 
§ Routes be used; and, 
§ Times when the materials are being transported. 

o Enforcement would be made easier; and 
o Agencies would be able to target the source of any problems, the 

driver. 
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Mr. Don Wilson  
Calgary Fire Department 
 
Date:  May 13, 2003     
 
Expertise:   Has extensive knowledge of the response procedures and 

capabilities of the Calgary with respect to accidental dangerous 
goods releases. 

 
• Hazmat is the corporate entity responsible for dangerous goods in Calgary. 
• Calgary has two specialized hazmat vehicles that are manned 24 hours a 

day, seven days a week: 
o One of the vehicles is outfitted with equipment that can model the a 

toxic plumb in real time. 
• Response Time: 

o A fire truck can be onsite within 5 minutes of receiving a call; 
o The specialized hazmat vehicles can arrive within approximately 30 

minutes. 
• Response Procedures: 

o The Fire Department sets up a safety zone upon arriving onsite and all 
non-essential people are removed from this zone; 

o A fire zone is then set-up and covered off; 
o The leak is contained; 
o CPS are called in to re-direct traffic; 
o Notify Alberta Transportation, CPS Truck Unit and the City of Calgary; 
o Hazmat team also tries to minimize the environmental damage: 

§ Try to stop any contaminants from entering the sewer or storm 
systems; 

§ Call the transport company to determine whether they have a 
clean-up company on contract. 

• Notification of Detours etc.: 
o Have a onsite liaison with the CPS for re-routing traffic; 
o The dispatch centre is notified of any road closures; 
o The Hazmat office is not notified of any closures in advance. 

• The Hazmat Office has several lists that the type of dangerous materials 
being shipped, these list include: 

o A list from The Province that outlines the most transferred dangerous 
goods in the Province; 

o A top 20 list of dangerous goods from the railways. 
• Believes that Peigan Trail should be considered for inclusion in the DGR 

network. 
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• Possible Upgrade Opportunities include a better signage system for DGR’s; 
o The phone number on the info signs is incorrect, the Fire Department 

Dispatch Centre not the Fire Marshal is the correct contact for DGR 
related questions; 

o Highway 8 from Bragg Creek has no DGR signage 
• Would like to see a committee set-up to oversee DGR selection using a 

qualitative assessment. 
o Committee would include: 

§ Truckers; 
§ By-Law Representative; 
§ Hazmat Representative; 
§ A Provincial DGR inspector; 
§ Traffic Representative from the City; and, 
§ CPS Truck Unit Representative. 

• Important criteria to consider when selecting a DGR include: 
o The lay-of-the-lane, roadway characteristics, etc. 
o Possible environmental impacts; 
o Cost effectiveness of dealing with an incident on the roadway; and, 
o Adjacent lane uses and population densities. 

• Residential development by a DGR is not ideal, though it does depend on 
the type of material being shipped. 

• Commercial developments are ok by DGR’s. 
•  DGR transport during the day is preferred as there are more resources 

available and if an evacuation is necessary, people do not have to be woken-
up. 
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APPENDIX D 
 
 

SAMPLE DGR FRAMEWORK CALCULATIONS 
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Part A. 

 Metric Area Brief description of assessment 

Route score 
based upon 
assessment 

ROUTE ISSUE ASSESSMENT RT. SCORE 

Route 
Purpose 

Assign a value between 0 and 100 based 
either on a summary assessment grade level 

or from a detailed assessment. 100 

Fu
nc

tio
na

lit
y 

M
et

ri
cs

 

Sample Route 

Route 
Continuity 

Assign a value between 0 and 100 based 
either on a summary assessment grade level 

or from a detailed assessment. 100 
 
Part B. 

Description of Sample Length 
Route Segments (km) 
Road Segment A 1 
Road Segment B 0.75 
Road Segment C 2 
 

 Metric area 
Route 

segment 
Brief description of 

assessment 

Segment 
score based 

on 
assessment 

Average score 
for the route per 

issue area 
(Sample Calc.  

# 1) 

ROUTE ISSUE SEG. ASSESSMENT SEG. SCORE RT. SCORE 
A Assign a Value 65 
B Assign a Value 35 

Road 
Environment 

C Assign a Value 100 67 
A Assign a Value 65 
B Assign a Value 65 

Surrounding 
Lane Use 

C Assign a Value 35 55 
A Assign a Value 100 
B Assign a Value 100 

S
ev

er
it

y 

Surrounding 
Environment 

C Assign a Value 100 100 
A Assign a Value 65 
B Assign a Value 100 Road Geometry 
C Assign a Value 65 77 
A Assign a Value 35 
B Assign a Value 65 Traffic Efficiency 
C Assign a Value 35 45 
A Assign a Value 65 
B Assign a Value 100 

P
ro

ba
bi

lit
y 

Sample 
Route 

Traffic Safety 
C Assign a Value 100 77 

(Sample Calc. #2) 
Final Score:  78 
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Sample Calculation #1: 
 
Route Score: 
 = ESegment Scores 

 = Seg. Score A +Seg. Score B +Seg. Score C  
 
Note, the segments scores can be weighted by length by multiplying the segment score by the 
segment length and dividing by the total length of the route. 
 = (Seg. Score A * Lenth Seg. A / Total Route Length)+(Seg. Score B * … 
 
 
Sample Calculation #2: 
 
Final Score: 

= E Routes Scores 
= Route Purpose Score + Route Continuity Score + Road Environment Score = … 

 
Example: (100+100+67+55+100+77+44+77)/8 = 78 

 
Note, if a utility factor is to be assigned to weight the individual metrics, the final score 
calculation would then be:  

= (Route Purpose Score * Route Purpose Utility) + … 
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APPENDIX E 
 
 

NOMINATED DGR CORRIDOR CALCULATIONS 
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PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 
accessed from segment

Route serves many important DG 
focal points.

100

Route 
Continuity

Ease of navigation along the 
route

Route is very direct.

100

PART B.

Length
1.7
3.4
1.5
1.8
1.5
2.1
2.4
2.4
3.6
3.2
2.5

16th Avenue North

Fu
nc

tio
na

lit
y 

M
et

ric
s

1. East City Limit to 68 St E

10. Sarcee Tr to Stoney Tr

5. Deerfoot Tr to 6 St E
6. 6 St E to 10 St W

Summary Assessment of 16th Avenue N from the East City Limits to West City Limits.

7. 10 St W to Crowchild Tr
8. Crowchild Tr to Shaganappi Tr

NOTES
Serves DG vehicles travelling east/west along 

Hwy. 1 and north/south along Hwy. 2.  
Directly serves NE industrial area and 

numerous small destinations.

Route is very direct and no weaving is 
required.  Route also matches up with major 

east/west trade corridor at City Limits.

Description
16th Avenue North Route Segments

2. 68 St E to 36 St E

9. Shaganappi Tr to Sarcee Tr

11. Stoney Tr to West City Limits

3. 36 St E to Barlow Tr
4. Barlow Tr to Deerfoot Tr

ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE
1 Mid vol range, small peak hr incr. Low to mod. vol. freeway/express 100
2 Mid vol range, small peak hr incr. Low to mod. vol. freeway/express 100
3 Mid vol range, small peak hr incr. Low to mod. vol. freeway/express 100
4 Mid-high vol range, larger peak incr. High vol. freeway/express 65
5 Mid-high vol range, larger peak incr. High vol. arterial 35
6 High vols, exp. in peak hour High vol. arterial 35
7 High vols, exp. in peak hour High vol. arterial 35
8 Mid-high vol range, larger peak incr. High vol. freeway/express 65
9 Mid-high vol range, larger peak incr. High vol. freeway/express 65

10 Mid vol range, small peak hr incr. Low to mod. vol. freeway/express 100
11 Mid vol range, small peak hr incr. Low to mod vol. freeway/express 100
1 Open area - TUC Primarily undeveloped 100
2 Open area - TUC Primarily undeveloped 100
3 Open area - TUC Primarily undeveloped 100
4 Retail & Office / Appartments Significant high density residential 0
5 Offices / Open areas Significant commercial 65
6 Residential with commercial Significant residential 35
7 Offices & Retail / Institute Significant institutinal 0
8 Institutinal and residential/undev Significant institutinal 0
9 Retail & Office / Open areas Significant commercial 65

10 Some res & com, most open Primarily undeveloped 100
11 Open area - TUC Primarily undeveloped 100
1 - None 100
2 - None 100
3 - None 100
4 - None 100
5 wetland/creek crossing Few environ. sensative areas 65
6 - None 100
7 - None 100
8 - None 100
9 - None 100

10 Bow River crossing Few environ. sensative areas 65
11 - None 100

1 Wide lanes, shoulders, few access High Standard 100
2 Wide lanes, should, grade sep int. High Standard 100
3 Wide lanes, should, grade sep int. High Standard 100
4 Wide lanes, shoulders, few access High Standard 100
5 Wide lanes, shoulders, few access High Standard 100
6 Undivided, high access density Medium Standard 65
7 Undivided, high access density Medium Standard 65
8 Wide lanes, shoulders, few access High Standard 100
9 Undivided, high access density Medium Standard 65

10 Few access, wide lanes, shoulders High Standard 100
11 Few access, wide lanes, shoulders High Standard 100
1 Demand relativly well accomodated Sig. congestion occurs rarely 100
2 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
3 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
4 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
5 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
6 Very high demand, exp. peak hours Sig. congestion occurs frequently 35
7 Very high demand, exp. peak hours Sig. congestion occurs frequently 35
8 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
9 Some higher volumes in peak hours Sig. congestion occurs infrequently 65

10 Some higher volumes in peak hours Sig. congestion occurs infrequently 65
11 Demand relativly well accomodated Sig. congestion occurs rarely 100
1 10 collisions per lane km Average for an express/freeway 65
2 11 collisions per lane km Average for an express/freeway 65
3 15 collisions per lane km Average for an express/freeway 65
4 37 collisions per lane km Below average for an express/free. 35
5 37 collisions per lane km Below average for an express/free. 35
6 10 collisions per lane km Average for an arterial 65
7 35 collisions per lane km Below average for an arterial 35
8 12 collisions per lane km Below average for an express/free. 35
9 12 collisions per lane km Below average for an express/free. 35

10 6 collisions per lane km Above average for an express/free. 100
11 3 collisions per lane km Above average for an express/free. 100

Surrounding 
Environment

16th Avenue North

P
ro

ba
bi

lit
y 

M
et

ri
cs

60

94

90

66

58

Geometric characteristics

Traffic Safety

Traffic 
Efficiency

Operational characteristics

Collision history

Road 
Geometry

73

Road 
Classification

The officially designated 
road class and expected 

traffic volumes

S
ev

er
ity

 M
et

ri
cs

Surrounding 
Lane Use

Existing and planned land 
use 

Existing environmentally 
sensitive areas

FINAL SCORE*: 80
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PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 

accessed from segment

Route serves no major DG focal 

points.
0

Route 

Continuity

Ease of navigation along the 

route
Route is a little complex and indirect

35

PART B.

Length

0.4 #DIV/0!
3.6 #DIV/0!

0.4 #DIV/0!
0.8 #DIV/0!

Note: Route segments 6 to 9 on the 20 Avenue assessment replace segments 6 and 7 in the 16th Avenue assessment, all other segments are common.

ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE
6 Mid-volume collector Collector 35
7 Non-standard collector Collector 35
8 Mid-volume collector Collector 35
9 High vols, exp. in peak hour High vol. arterial 35

6 Residential Primarily low density residential 35

7 Residential Primarily low density residential 35

8 Residential Primarily low density residential 35

9 Residential with commercial Primarily low density residential 35

6 - None 100

7 - None 100

8 - None 100

9 - None 100

6 Sharp curb radii, driveways Low Standard 35
7 On-street parking, sharp curb radii Poor Standard 0
8 Sharp curb radii, driveways Poor Standard 0
9 Undivided, high access density Medium Standard 65
6 High demand wrt road in peak hr. Sig. congestion occurs frequently 35
7 High demand wrt road in peak hr. Sig. congestion occurs frequently 35
8 High demand wrt road in peak hr. Sig. congestion occurs frequently 35
9 Very high demand, exp. peak hours Sig. congestion occurs frequently 35
6 Estimated Value Average for a Collector 65
7 20 collisions per lane km Average for a Collector 65
8 20 collisions per lane km Average for a Collector 65
9 Estimated Value Below average for a arterial 35

FINAL SCORE*: 40.3

P
ro

ba
bi

lit
y 

M
et

ri
cs

Traffic 
Efficiency

Surrounding 

Lane Use

Surrounding 
Environment

20 Avenue North

S
ev

er
ity

 M
et

ric
s

Traffic Safety

Road 
Geometry

Existing environmentally 
sensitive areas

8. 20 Ave N to 16 Ave N on 19 St W

Fu
nc

tio
na

lit
y 

M
et

ri
cs

Summary Assessment of 20 Avenue North from 6 Street E to 19 St W.

NOTES

20 Avenue North

Serves light DG vehicles (no trucks)  travelling 
east/west along Hwy. 1.

Some weaving required, weaving makes the 
route longer, may be confusing to drivers and 

is not a truck route.  Route does match up with 
major east/west trade corridor

Road 

Classification

7. 6 St E to 19 St W on 20 Ave N

20 Avenue North Route Segments
Description

The officially designated 
road class and expected 

traffic volumes

9. 19 St W to Crowchild Tr on 16 Ave N

6. 16 Ave N to 20 Ave N on 6 St E

58

35

Operational characteristics

35

35

100

Geometric characteristics

25

Existing and planned land 

use

Collision history
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PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 
accessed from segment

Route serves many important DG 
focal points.

100

Route 
Continuity

Ease of navigation along the 
route

Route is very direct

100

PART B.

Length
1. 16th Ave to 25th Ave 0.85 0.061594203

0.95 0.06884058
2.85 0.206521739
1.65 0.119565217
7.5 0.543478261

ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE
1 high-volume, exp. in peak hour High vol. freeway/express 65
2 high-volume, exp. in peak hour High vol. freeway/express 65
3 high-volume, exp. in peak hour High vol. freeway/express 65
4 high-volume, exp. in peak hour High vol. freeway/express 65
5 mid-volume, less fluctuations Low to mod. vol. freeway/express 100
1 Undeveloped TUC Undeveloped with some residential 100
2 Undeveloped TUC Primarily undeveloped/industrial 100
3 Undeveloped TUC Primarily undeveloped/industrial 100
4 Undeveloped TUC west residential, east undeveloped 100
5 Undeveloped TUC Primarily undeveloped/industrial 100
1 - No environ. sensitive areas 100
2 - No environ. sensitive areas 100
3 - No environ. sensitive areas 100
4 Small creek along roadway Some environ. sensitive areas 35
5 Small creek at one point Few environ. sensitive areas 65
1 Easily accomodates heavy vehicles High Standard 100
2 Easily accomodates heavy vehicles High Standard 100
3 Easily accomodates heavy vehicles High Standard 100
4 Easily accomodates heavy vehicles High Standard 100
5 Easily accomodates heavy vehicles High Standard 100
1 Sig. peak hour volumes Sig. conjestion occurs infrequently 65
2 Sig. peak hour volumes Sig. conjestion occurs infrequently 65
3 Sig. peak hour volumes Sig. conjestion occurs infrequently 65
4 Some sig. peak hour volumes Sig. conjestion occurs rarely 100
5 Less volume change in peak hours Sig. conjestion occurs rarely 100
1 31 collisions per lane km Above average for an express/free. 35
2 11 collisions per lane km Average for an express/freeway 65
3 11 collisions per lane km Average for an express/freeway 65
4 16 collisions per lane km Average for an express/freeway 65
5 2 collisions per lane km Above average for an axpress/free. 100

FINAL SCORE*: 87

S
ev

er
ity

 M
et

ri
cs

Surrounding 
Lane Use

Existing and planned land 
use 

Existing environmentally 
sensitive areas

Surrounding 
Environment

Traffic Safety

Serves DG vehicles traveling along Hwy. 1 
and Hwy. 2.  Provides direct access to NE 

industrial area.

No weaving is required, the single roadway 
accomodates the entire route.  Route also 

matches up to a major provincial DGR route 
at the City limits.

Road 
Classification

The officially designated 
road class and expected 

traffic volumes

Description
Deerfoot Trail Route Segments

2. 25th Ave to 32 Ave 
3. 32 Ave to 57 Ave 
4. 57 Ave to Beddington Tr
5. Beddington Tr to City Limits

Summary Assessment of Deerfoot Trail from 16th Avenue N to the North City Limits.

72

Deerfoot Trail

Deerfoot Trail

Fu
nc

tio
na

lit
y 

M
et

ric
s NOTES

66

Geometric characteristics

100

80

100

79

P
ro

ba
bi

lit
y 

M
et

ri
cs

Traffic 
Efficiency

Operational characteristics

Collision history

Road 
Geometry
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ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE
1 Major rd. w. high peak hour vols. High vol. arterial 35
2 Major rd. w. high peak hour vols. High vol. arterial 35
3 Major rd. w. high peak hour vols. High vol. arterial 35
4 Major rd. w. high peak hour vols. High vol. arterial 35
5 Major rd. w. high peak hour vols. High vol. arterial 35
6 Major rd. w. mid peak hour vols. Low to mod. vol. arterial 65
7 Express w. high peak hour vols. High vol. freeway/express 65
8 Major rd. w. mid range vols. Low to mod. vol. arterial 65
9 Major rd. w. mid range vols. Low to mod. vol. arterial 65

10 Major rd. w. mid range vols. Low to mod. vol. arterial 65
11 Major rd. w. mid range vols. Low to mod. vol. arterial 65
1 Residential with some commercial Primarily low density residential 35
2 Some institutinal & commercial Primarily low density residential 35
3 Residential with some commercial Primarily low density residential 35
4 Some institutinal & commercial Primarily low density residential 35
5 Some institutinal & commercial Primarily low density residential 35
6 Some institutinal & commercial Primarily low density residential 35
7 low density residential, undev. Significant residential 65
8 undeveloped w. some commercial Primarily undeveloped 100
9 Some institutinal & commercial Primarily low density residential 35

10 Some institutinal & commercial Primarily low density residential 35
11 Open fields w. a few residences Primarily undeveloped 100
1 - No environ. sensitive areas 100
2 - No environ. sensitive areas 100
3 - No environ. sensitive areas 100
4 - No environ. sensitive areas 100
5 - No environ. sensitive areas 100
6 - No environ. sensitive areas 100
7 Small creek along roadway Some environ. sensitive areas 35
8 creek crossing Few environ. sensitive areas 65
9 - No environ. sensitive areas 100

10 - No environ. sensitive areas 100
11 - No environ. sensitive areas 100

1 Undivided, little channelization Low standard 35
2 Undivided, little channelization Low standard 35
3 Undivided, little channelization Low standard 35
4 Divided, no shoulders Medium Standard 65
5 Divided, no shoulders Medium Standard 65
6 Divided, no shoulders Medium Standard 65
7 Divided, wide should., lim. access High Standard 100
8 Divided, no shoulders Medium Standard 65
9 Divided, no shoulders Medium Standard 65

10 Undivided, 2-lane, detours Poor Standard 0
11 Undivided, 2-lane, small should. Low standard 35
1 High peak hour volumes Sig. congestion occurs frequently 35
2 High peak hour volumes Sig. congestion occurs frequently 35
3 High peak hour volumes Sig. congestion occurs frequently 35
4 Sig. peak hour volumes Sig. congestion occurs infrequently 65
5 Sig. peak hour volumes Sig. congestion occurs infrequently 65
6 Sig. peak hour volumes Sig. congestion occurs infrequently 65
7 Sig. peak hour volumes Sig. congestion occurs infrequently 65
8 Sig. peak hour volumes Sig. congestion occurs infrequently 65
9 Sig. peak hour volumes Sig. congestion occurs infrequently 65

10 High peak hour volumes Sig. congestion occurs frequently 35
11 Less volume change in peak hours Sig. congestion occurs rarely 100
1 98 collisions per lane km One of the lowest 0
2 14 collisions per lane km Average for an arterial 65
3 15 collisions per lane km Average for an arterial 65
4 11 collisions per lane km Average for an arterial 65
5 10 collisions per lane km Average for an arterial 65
6 10 collisions per lane km Average for an arterial 65
7 5 collisions per lane km Above average for an express/free. 100
8 4 collisions per lane km Above average for an arterial 100
9 4 collisions per lane km Above average for an arterial 100

10 0 collisions per lane km Above average for an arterial 100
11 0 collisions per lane km Above average for an arterial 100

S
ev

er
ity

 M
et

ri
cs

P
ro

ba
bi

lit
y 

M
et

ri
cs

Traffic 
Efficiency

Surrounding 
Lane Use

Surrounding 
Environment

Traffic Safety

Centre Street

51

50

91

Road 
Geometry

Geometric characteristics

51

Existing and planned land 
use 

Existing environmentally 
sensitive areas

Road 
Classification

The officially designated 
road class and expected 

traffic volumes

Collision history

75

57

Operational characteristics

FINAL SCORE*: 56

PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 
accessed from segment

Route serves some / less important 
DH focal points.

35

Route 
Continuity

Ease of navigation along the 
route

Route is a little complex and indirect.

35

PART B.

Length
0.4 0.024242424 16.5

2.9 0.175757576
1.6 0.096969697
2.0 0.121212121

1.6 0.096969697
0.8 0.048484848
0.8 0.048484848

1.0 0.060606061
1.4 0.084848485
2.5 0.151515152
1.5 0.090909091

Centre Street Route Segments
Description

Fu
nc

tio
na

lit
y 

M
et

ric
s

NOTES

2. 22nd Ave to McKnight Blvd

Summary Assessment of Centre Street North from 16th Avenue N to the North City Limits.

Centre Street

Serves DG vehicles travelling along Hwy. 1 
and, indirectly, Hwy.2.  Provides access to 

numerous small DG destinations such as gas 
stations etc.

The route requires some weaving and is 
somewhat complex as through traffic is not 

allowed on Centre St. at Beddington Tr.  The 
route does not line-up with trade corridors.

1. 16th Ave to 22nd Ave

3. McKnight Blvd to 64th Ave
4. 64th Ave to Beddington Blvd

11. 128 Ave to North City Limits

8. Beddington Tr to 96th Ave along HHB
9. 96th Ave to Country Hills Blvd

5. Beddington Blvd to Berkshire Blvd
6. Berkshire Blvd to Beddington Tr
7. Beddington Tr to Harvest Hill Blvd (HHB)

10. Country Hills Blvd to 128 Ave.
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PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 
accessed from segment

Route serves some / less important 
DG focal points.

65

Route 
Continuity

Ease of navigation along the 
route

Route is very direct.

100

PART B.

Length
1.6 0.363636364
1.6 0.363636364
1.2 0.272727273

4.4
ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE

1 Major road, mid volume, high peak High  vol. arterial 35
2 Major road, mid volume, high peak High  vol. arterial 35
3 Major road, mid volume, high peak High  vol. arterial 35
1 Retail, offices Primarily commercial 65
2 Retail, offices Primarily commercial 65
3 Retail, offices Primarily commercial 65
1 - None 100
2 - None 100
3 - None 100
1 High access density, no shoulders Medium Standard 65
2 High access density, no shoulders Medium Standard 65
3 High access density, no shoulders Medium Standard 65
1 Sig. Traffic demand, exp. in peak hr Sig. Congestion occurs frequently 35
2 Sig. Traffic demand, exp. in peak hr Sig. Congestion occurs frequently 35
3 Major road, Mid volume, high peak Sig. Congestion occurs frequently 35
1 40 collisions per lane km Below average for arterial 35
2 48 collisions per lane km Below average for arterial 35
3 38 collisions per lane km Below average for arterial 35

FINAL SCORE*: 63

Surrounding 
Environment

Summary Assessment of MacLeod Trail South from Glenmore Trail to Anderson Road.

35

NOTES
Provides access to the City from the south 

through to Glenmore Tr. which serves as an 
east/west link and provides access to SE 

industrial area.

Very direct and simple route that requires no 
weaving or roadway changes.

Road 
Classification

The officially designated 
road class and expected 

traffic volumes

Description

MacLeod Trail

MacLeod Trail

35

Geometric characteristics

Traffic Safety

Traffic 
Efficiency

Operational characteristics

Collision history

Road 
Geometry

65

100

65

35
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MacLeod Trail South Route Segments

1. Glenmore Tr to Heritage Dr
2. Heritage Dr to Southland Dr
3. Southland Drive to Anderson Rd
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Surrounding 
Lane Use

Existing and planned land 
use 

Existing environmentally 
sensitive areas
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PART A.
ROUTE ISSUE MEASUREMENT ASSESSMENT RT. SCORE

Route Purpose
DG focal points served or 
accessed from segment

Route serves some / less important 
DG focal points.

65

Route 
Continuity

Ease of navigation along the 
route

Route is somewhat direct.

65

PART B.

Length
1.6 0.285714286
0.8 0.142857143
0.8 0.142857143
1.2 0.214285714
1.2 0.214285714

5.6
ROUTE ISSUE MEASUREMENT SEG. NOTES ASSESSMENT SEG. SCORE RT. SCORE

1 Free/express, at-grade int, mid-vol High vol. freeway/express 65
2 Free/express, at-grade int, mid-vol High vol. freeway/express 65
3 Free/express, at-grade int, mid-vol High vol. freeway/express 65
4 Free/express, at-grade int, mid-vol High vol. freeway/express 65
5 Free/express, at-grade int, mid-vol High vol. freeway/express 65
1 Residental, institutinal (hospital) Significant Institutinal 0
2 Undeveloped / residential Primarily Residential 35
3 Residental areas Primarily Residential 35
4 Residental areas Primarily Residential 35
5 Town homes, condos Primarily HD Residential 0
1 - None 100
2 - None 100
3 - None 100
4 - None 100
5 - None 100
1 Divided, limited access High 100
2 Divided, limited access High 100
3 Divided, limited access High 100
4 Divided, limited access High 100
5 Divided, limited access High 100
1 Sig. traffic demand, exp. in peak hr Sig. congestion occurs frequently 35
2 Sig. traffic demand, exp. in peak hr Sig. congestion occurs frequently 35
3 Some heavy demand periods Sig. congestion occurs infrequently 65
4 Some heavy demand periods Sig. congestion occurs infrequently 65
5 Some heavy demand periods Sig. congestion occurs infrequently 65
1 29 collisions per lane km Average for express/freeway 35
2 23 collisions per lane km Average for express/freeway 35
3 23 collisions per lane km Average for express/freeway 35
4 13 collisions per lane km Average for expres/free. 65
5 20 collisions per lane km Below average for expres/free. 35

FINAL SCORE*: 64

Summary Assessment of 14 Street West from Glenmore Trail to Anderson Road.

14 Street West Route Segments

Fu
nc
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na

lit
y 

M
et

ric
s

14 Street

Provides access to the City from the south 
through to Glenmore Tr. which serves as an 

east/west link and provides access to SE 
industrial area.

Some weaving is required as DG vehicles 
must loop around MacLeod Tr.

S
ev
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 M
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P
ro
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bi
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M
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cs

Traffic 
Efficiency

Surrounding 
Lane Use

Surrounding 
Environment

Road 
Classification

Traffic Safety

14 Street

NOTES

1. Glenmore Tr to Heritage Dr
Description

3. 90 Ave to Southland Dr
4. Southland Dr to Anderson Rd

2. Heritage Dr to 90 Ave

Collision history

Road 
Geometry

The officially designated 
road class and expected 

traffic volumes

5. 14 St W to Macleod Tr on Anderson Rd

41

53

Operational characteristics

65

21

100

Geometric characteristics

100

Existing and planned land 
use 

Existing environmentally 
sensitive areas


