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Abstract  
 The goal of this project was to further develop Stantec Consulting Ltd.ôs Green Guide for 

Roads concept document. The guide went through two revisions based on a literature review, 

comparison to other sustainable transportation rating systems, meetings with transportation 

experts, and scoring of roadway projects. This resulted in a more comprehensive guide and a set 

of recommendations for further development. An online forum and databank were also created to 

promote discussion and future advancement of the guide.   
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Executive Summary  

Sustainability has become a popular issue in todayôs society, with people becoming more 

aware of the need for green practices. The negative impacts from current living conditions have 

led the push towards sustainable practices worldwide. The building construction industry has 

been at the forefront of the shift toward sustainable practices through the success of the 

Leadership in Energy and Environmental Design (LEED) rating systems. The transportation 

industry is a large contributor of harmful environmental impacts and needs to follow their 

example by incorporating sustainable practices. 

There are organizations in the process of addressing this problem by creating sustainable 

transportation guides. One example is Greenroads, which originated as a thesis at the University 

of Washington and is scheduled for release in early 2009 for use on a national level. 

GreenLITES (Leadership In Transportation and Environmental Sustainability) is another green 

rating system that was developed from the ideas and concepts of Greenroads. It is currently in 

use by the New York State Department of Transportation (NYSDOT) as a self-certification 

process for their roads. 

 Stantec Consulting Ltd. is a global design firm that is persistently striving to balance 

economic, environmental and social responsibilities, and is considered to be a world leader and 

innovator in sustainable solutions (Stantec, 2008). Stantec developed an internal concept 

document, Green Guide for Roads, which promotes sustainable practices in the transportation 

industry. Stantecôs goal is to further develop the guide in hopes that it will be adopted by the 

Canadian Green Building Council (CaBGC) and used as a bench mark in sustainable 

transportation. 

The goal of this project was to further develop the Green Guide for Roads for use by 

Stantec as a marketing tool to gain a competitive edge with potential clients. Stantec will also 

present the work accomplished during this project to the Transportation Association of Canada 

(TAC) to assist their task force in the completion of the guide for publication and use. 

To accomplish this goal the team had to enhance the current rating system. First a 

literature review was completed on transportation and green practices and the guide was 
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compared to the two other transportation rating systems. The literature review provided 

information on the concepts of sustainability and main topics presented in the guide. The team 

compared the point totals of each category in the original concept Green Guide and found that it 

was heavily weighted in just two categories, with 60% of the points allocated to Mobility for All 

and Materials & Resources. When comparing all three of the guides under a common set of 

categories it was found that each guide placed an emphasis on a different category. The 

comparison also provided ideas for additional credits and the common set of categories was 

adopted to make the guide a more well-rounded and comprehensive document. 

A credit assessment was performed on the entire guide, with points being added to new 

credits and the guide was shifted to a 100 point scale. The change to a 100 point system required 

the credits to be reweighed, with emphasis placed on credits with greater sustainable impacts. 

The point breakdown was reevaluated and indicated that the points were more evenly dispersed 

throughout the categories. The biggest point spread between categories was now 14 points, 

compared to the original 20 points. The preliminary draft of the Green Guide was created from 

these changes. 

This new guide was presented at meetings with transportation experts for discussion and 

review. The meetings brought insight on current practices in transportation, feasibility of credits, 

and knowledge needed to accurately score the projects. The team scored six road projects with 

the preliminary guide each receiving an actual score and potential score, had they been aware of 

the guide. None of the six projects would be certified based on their actual scores. However, the 

potential scores of four projects would earn Certification and the other two would receive Silver 

certification. This confirmed that the Green Guide is above current standards, but certification is 

still possible with the incorporation of sustainable practices.  

The outcome of the scores and meetings was used to make additional changes to the 

preliminary Green Guide and create a revised version. These changes included the addition and 

subtraction of credits, adjustment and clarification of requirements, and reweighting of credits to 

maintain the 100 point system. These changes and source materials gathered were then posted on 

a website. 
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The website was provided by GreenAlberta for use by Stantec in the development of the 

Green Guide for Roads. Its purpose was to be utilized as a databank of resources as well as a 

forum for discussion. The website contains the current version of the guide and is an on-going 

process that will continually grow with more information, keeping the guide up to date with 

leading technologies and practices. 

The team accomplished the goal set by Stantec to further develop the Green Guide for 

Roads by producing a revised version of the guide and the creation of the website. The project 

team also developed a list of recommendations for the continuing progression of the guide 

consisting of areas for future research, the possible incorporation of new credits, applicability of 

context sensitive solutions and defining credit relevancy and scoring of various roadway project 

types. 
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Capstone Design Experience  

The capstone design consisted of further developing the Green Guide for Roads. One of 

the credits from the guide, Recycled Content, was used to create four designs of Hot Mix Asphalt 

(HMA) base course. The credit requirement called for a minimum of 15% Recycled Asphalt 

Pavement (RAP); the four designs consisted of 15%, 20%, 30%, and 40% RAP. The mix designs 

can be seen in Appendix H. 

In accordance with the Accreditation Board of Engineering and Technology (ABET) 

General Criterion for capstone design, this Major Qualifying Project has incorporated six 

realistic constraints, which are:  

Economic 

 The Green Guide for Roads addresses reduction in both capital costs and the costs 

associated with the operation and maintenance of a roadway. The capital cost reduction was 

observed when designing a HMA base course with recycled asphalt. The team did a cost analysis 

for the four HMA base course designs and from the analysis it was found that the larger the 

amount of recycled asphalt used the greater the cost savings were. An example of operational 

and maintenance cost reduction can be seen in the credit for Water-Efficient Landscaping, where 

the use of indigenous plant species can reduce the required maintenance of the landscaping.  

Constructability  

The green guide allows for change and manipulation of current industry standards and 

practices, to produce more sustainable roads and raise the bar of road design and construction. 

The four designs of HMA base course are an example of this by using RAP, which is just as 

accessible as virgin materials for use in HMA. This allows the four designs to be duplicated on a 

large scale basis.  

Sustainability 

 One of the most important practices in todayôs society, this guide encompasses all areas 

needed for sustainable transportation. These practices covered in the guide pertain to the 

planning, design, construction and operation phases of a roadway or network of roadways.  
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Environmental 

 The environmental aspects are covered in several of the guideôs categories. The main 

environmental concerns addressed by the green guide are energy use, emission outputs, natural 

resources, and impacts of a road. Examples of this can be seen in the four HMA base course 

designs, which reduce the amount of virgin materials needed and allow for the preservation of 

non-renewable resources.  

Social 

 The social aspects of the Green Guide for Roads are primarily seen in the Mobility for All 

and Community Impacts categories. Mobility for All demonstrates how to create a more 

multimodal community, allowing for all modes of transportation to be addressed and planned 

for. Community Impacts deals with the problems that a roadway may have on a community 

during its construction and operation. 

Health & Safety 

 The Green Guide for Roads promotes health and safety of all people building, using, and 

maintaining the roadway. Specifically, there are credits in Energy & Atmosphere that directly 

promote roadway worker safety and health. Mobility for All supports a healthier lifestyle, 

providing an emphasis on multimodal transportation, primarily walking and cycling. In addition, 

there are credits in the category that address the safety of walkers and cyclists. 
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Chapter 1: Introduction  

The construction industry is the largest producer of waste in the United States. It 

contributes 350 million tons of waste from construction and demolition activities (C&D) each 

year, nearly 30% of the waste stream.  The transportation sector generates an estimated 190 

million tons of C&D waste, roughly 54% of the total industry waste estimated by Bill Turley in 

October, 2008 (Muench, S., 2009, Rating Your Project for Sustainability).  

Transportation is a large contributor to environmental impacts, especially harmful CO2 

emissions that increases global warming. To ease the impacts on the environment, sustainable 

practices should be implemented, so the needs of today can be met without affecting the needs of 

the future (Bruntland, G. (ed.), 1987). There are programs and tools available that promote 

sustainability and reduce environmental impacts such as the popular LEED
TM

 (Leadership in 

Energy and Environmental Design) rating systems developed by the United States Green 

Building Council (USGBC). The rating systems produced by the USGBC have been a huge 

success, its membership has quadrupled since 2000 and it continues to raise the bar for 

sustainable building practices and operation (USGBC, 2009). Unfortunately, there are currently 

no nationwide standard rating systems like that of LEED available to promote sustainable 

transportation planning, construction and operation. However, there are programs attempting to 

reduce environmental impacts through government regulated recycling programs and material 

reuse. These current practices are a start but do not promote sustainable transportation over the 

entire life cycle of a road.  

 Research has been conducted over the past few years to determine sustainable 

transportation practices.  The first successful efforts were done by a graduate student, Martina 

Soderlund, at the University of Washington in 2007. In Martinaôs masterôs thesis she researched 

sustainable transportation practices and developed a rating system. The frame work of the rating 

system incorporated many aspects from LEED, such as using credits to award sustainable 

choices and practices, different levels of certification, and the general layout of each 

credit(Soderlund, M., 2007). Her advisor, Steve Muench, continued on with her work and further 

developed the rating system into what is now called Greenroads.  Its current edition, Version 

0.95, is a very comprehensive guide that breaks down each credit by explaining its requirements, 
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goal, explanation, potential issues, submittals, strategies, research, and case studies. It is 

expected that Greenroads will be published in early 2009 and is speculated to be used on a 

national level. Another rating system, GreenLITES (Leadership In Transportation and 

Environmental Sustainability), was developed by the New York State Department of 

Transportation (NYSDOT) and began reviewing projects on September 25, 2008 for 

certification. GreenLITES was derived from the ideas and concepts behind Greenroads, but is 

self-certifying and only used for New York State transportation projects (NYSDOT, 2008).  

 Stantec Consulting Ltd. is a global design firm that persistently strives to balance 

economic, environmental and social responsibilities, and is considered to be a world leader and 

innovator in sustainable solutions (Stantec, 2008). Stantec is in the process of developing its own 

rating system, Green Guide for Roads, which would promote sustainable practices in the 

transportation sector. Currently, the guide is an internal document that needs further research in 

all areas of sustainable transportation (Green Guide for Roads). In the near future, Stantec wants 

to use this guide as a marketing tool for potential clients and possibly propose the guide to the 

Canadian Green Building Council (CaGBC), in hopes that it will be adopted and become a 

benchmark for sustainable practices in roadway construction and design.   

 The primary goal of this project was to further develop Stantecôs Green Guide for Roads 

concept document. The objective of the project was to enhance the current rating system through 

several processes consisting of a literature review, comparison to other rating systems, meetings 

with transportation industry leaders, credit assessment and rating multiple projects. The team 

reached the goal set by Stantec and produced a list of recommendations for the Green Guide on 

what needs to be done in the future to have a functional, working document. The 

recommendations and work done during the project will be presented to the Transportation 

Association of Canada (TAC) to aid their task force in the completion of Green Guide for Roads. 
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Chapter 2: Background  

 This section addresses the current transportation impacts and concerns and the need for 

the shift towards sustainable practices. It explains what sustainability is and how it pertains to the 

transportation industry, the history of LEED and its impacts, as well as other rating systems in 

development and use. Finally, it explains Stantecôs original Green Guide for Roads concept.  

2.1 Current Transportation  Impacts & Concerns 

 The transportation sector has a large impact on todayôs society. It is considered that 

transportation, ñrepresents 10 percent of the worldôs gross domestic product, is responsible for 

22 percent of the global energy consumption and 25 percent of fossil fuel burning across the 

world, and 30 percent of global air pollution and greenhouse gassesò (AASHTO, 2009). These 

factors contribute to the growing concerns of the depletion of natural and non-renewable 

resources, global climate change, disruption of ecosystems, and toxic pollution (AASHTO, 

2009). 

 In an attempt to address these concerns, the American Association of State Highway and 

Transportation Officials (AASHTO) issued a report called, Transportation: Invest in Our Future. 

It stated that, ñAmericaôs transportation system has served us well, but now faces the challenges 

of congestion, energy supply, environmental impacts, climate change, and sprawl that threaten to 

undermine the economic, social, and environmental future of the nation. With 140 million more 

people expected over the next 50 years, past practices and current trends are not sustainableò 

(AASHTO, 2007). The report also suggested that transportation decision makers should start 

practicing the ótriple bottom lineô theory to sustainability. This is accomplished by assessing the 

performance foundation of economic, social, and environmental impacts and applying equal 

consideration to these aspects (AASHTO, 2007).  

2.2 What is Sustainability ? 

 ñSustainable development is development that meets the needs of the present without 

compromising the ability of future generations to meet their own needsò (Bruntland, G. (ed.), 

1987). In order to achieve this, it is necessary to focus on the three pillars of sustainability known 

as the ótriple bottom lineô.  These pillars can be seen in Figure 1 and are described below: 
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 ñEconomic Development: Ensure that the 

financial and economic needs of current and 

future generations are met. 

 Environmental Stewardship: Ensure a clean 

environment for current and future generations 

and use resources sparingly. 

 Social Equity: Improve the quality of life for 

all people and promote equity between 

societies, groups, and generationsò (AASHTO, 

2009).   

Figure 2, shows exactly how 

each aspect of sustainability interacts 

with one another. If all three are focused 

on equally, comprehensive sustainability 

is achieved. When two of the aspects are 

concentrated on more it will move the 

focal point outside of the comprehensive 

sustainability overlap to community 

livabilit y, social and economic equity or 

sustainable development. If only one 

aspect is considered, the focal point will be within that circle. 

With these aspects in mind, sustainable transportation is defined by the Canadian Center 

for Sustainable Transportation (The Center for Sustainable Transportation, 2006) as: 

 ñAllows the basic access needs of individuals and societies to be met safely and in a 

manner consistent with human ecosystem health, and with equity within and between 

generations; 

 Is affordable, operates efficiently, offers choice of transport mode, and supports a vibrant 

economy; and 

Figure 1: Three Pillars of Sustainable Development 

(Adams, W. M., 2006) 

Figure 2: Interaction of the Three Pillars of Sustainable Development 
(The Centre for Sustainable Transportation, 2002) 

 



5 | P a g e 
 

 Limits emissions and waste within the planetôs ability to absorb them, minimizes 

consumption of non-renewable resources to sustainable yield level, reuses and recycles 

its components, and minimizes the use of land and the production of noise.ò  

2.3 Leadership in Energy and Environmental Design (LEED) 

 LEED is a green building rating system that promotes sustainable practices and products. 

LEED was first introduced by the United States Green Building Council (USGBC) in 1998 and 

continued to grow from a single rating system to several. This occurred due to the increased 

popularity of the rating system, as it was adopted as a nationwide benchmark for green building 

within the U.S. The impacts of LEED have been and continue to be immense, greatly reducing 

the environmental impacts and promoting smart economic investment. 

2.3.1 History  

 The USGBC is a non-profit, non-governmental organization that was founded in 1993. It 

is a committee-based organization that is comprised of building industry stakeholders such as 

architects, building product manufacturers, owners, contractors, and various environmental 

groups who are interested in promoting green building. In the early stages of the councilôs 

development they stressed the need for a system that would define what a green building is. 

From research of other sustainable programs, the USGBC decided to develop its own system for 

U.S. buildings (Keoleian, A. G., Scheuer, C. W., 2002). 

 In August of 1998, the USGBC released its first version, the LEED 1.0 pilot program 

which was headed by Robert K. Watson, founder of the LEED Steering Committee. The 

committee was composed of volunteers from the building industry to resolve program and 

interpretation issues and work on revisions to the program. By March 2000, LEED 1.0 had 

already scored 12 buildings for certification. From the pilot program period of LEED 1.0, a total 

of 14 buildings would be certified, and a number of problems became apparent. The committee 

would address these issues and make several modifications to further develop the rating system 

to make it more comprehensive. By March of 2000, LEED 2.0 was released and renamed LEED 

for New Construction, which is short for LEED Green Building Rating System for New 

Commercial Construction and Major Renovations (USGBC, 2006) (Keoleian, A. G., Scheuer, C. 

W., 2002).  
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Since the development of the New Construction rating system, LEED has evolved 

extensively and undertaken new initiatives. These have been to administer a test in green 

building to be considered an Accredited Professional for LEED as well as different rating 

systems that apply to six different markets. These markets consist of New Construction, Existing 

Buildings, Commercial Interiors, Core & Shell, LEED for Homes, and Neighborhood 

Development. Some of these markets have expanded into more than one rating system like that 

of New Construction, which has six different rating systems, New Construction, LEED for 

Multiple Buildings/Campuses, LEED for Schools, LEED for Healthcare, LEED for Retail, and 

LEED for Laboratories. Some of these rating systems are in use while others are still pilot 

programs, but the diversification of LEED is apparent. This has made LEED very popular over 

the past few years, not only can it be applied to many different types of projects, it also gives in 

depth information on sustainable building practices. (USGBC, 2006).   

2.3.2 Structure of the Rating System 

 LEED is a very straight forward and easy to use rating system, which is why many users 

like it. Each rating system is broken down into six different categories, each of which promotes a 

different aspect of sustainability. These categories are Sustainable Sites (SS), Water Efficiency, 

Energy and Atmosphere (EA), Materials and Resources (MR), Indoor Environmental Quality 

(EQ), and Innovation and Design Process (ID). Each category is broken down into prerequisites 

and credits. Prerequisites are required and contain no point value, while credits are optional and 

have a range of possible points. Each credit is explained in full detail, with potential strategies on 

how to achieve the allotted points. These details explain the credit intent, requirements, potential 

technologies & strategies, summary of referenced standards, approach and implementation, 

calculations, exemplary performance, submittal documentation, considerations, economic issues, 

resources, and definitions (USGBC, 2006).  

The rating system also explains the different levels of certification and the point totals needed 

to obtain them. The certifications are distinguished by four different levels, starting with least 

green to exceptionally green. The different levels are Certification, Silver, Gold, and Platinum. 

The way to determine which category the project falls under is by comparing the certification 

level to the amount of points awarded by the USGBC on the project (USGBC, 2006). 
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2.3.3 Impacts   

Green buildings use less energy than conventional buildings. The level of certification 

achieved affects the overall energy reduction from standard code, ranging from 18% reduction at 

Certification to 37% at Gold. On average, green buildings reduce their energy use by 28%. 

LEED buildings also use alternative types of energy; these can be green or on-site renewable 

energy that have no environmental impact. LEED buildings reduce the amount of energy needed 

for operation and cost, as well as the environmental impact (Kats, Gregory. H., 2003). 

 An indirect benefit of green building is the increased productivity of workers. LEED 

buildings make the working environment more attractive, comfortable, and provide healthier 

conditions for its occupants. This is done by better lighting conditions, better ventilation, and 

improved thermal control. Better ventilation is possibly the most important, as inside air 

concentrations of pollutants can range from 10 to 100 times that of the outside air. In LEED 

buildings this factor is eliminated, in some cases the air quality is improved beyond that of the 

outside air. Since working conditions are improved, workers are healthier and therefore use less 

sick days. Completed studies have shown an increase of 1% productivity rate (roughly 5 minutes 

per working day) in Certified and Silver buildings and a 1.5 % increase (roughly 7 minutes per 

working day) in Gold and Platinum buildings. While seeming minimal, a 1% increase yields 

$600 to $700 per employee a year and a 1.5% increase yields $1000. This can result in large 

financial benefits for the employer (Kats, Gregory. H., 2003).  

2.4 Other Rating Systems That Have Been Developed 

 While LEED is the building industry benchmark in sustainability, there are other rating 

systems implemented and in various stages of development. The Green Guide for Healthcare was 

created in 2003 for hospitals and is currently in the process of being incorporated into LEED. 

Greenroads is a rating system focusing on sustainable transportation practices and is in its final 

phase of development. From Greenroads, GreenLITES was developed and is a self-certifying 

rating system used by the NYSDOT. 

2.4.1 Green Guide for Health care  

The Green Guide for Healthcare was started by a group of hospital personnel that wanted 

to improve the quality of construction and operation of hospitals.  They obtained an agreement 

with the USGBC to use the framework and credit structure of LEED.  The guide took the general 



8 | P a g e 
 

concepts of the New Construction rating system and added new credits specifically relating to 

the operation of hospitals.  For example, the recycling of bio waste is an entirely different 

process from normal waste recycling in a typical building (Green Guide for Healthcare, 2009). 

The first version of this guide came out in December 2003 to be reviewed and receive 

comments from the public.  Incorporating revisions from the initial review, version 2.0 was 

released in November 2004 for use as a pilot program.  The program went through 115 projects, 

generating feedback that was used to substantially update the operations section of the guide as 

well as edit individual credits.  From this, version 2.2 was released in January 2007 as a self-

certify rating system (Green Guide for Healthcare, 2009). 

Due to the many similarities with LEED for New Construction, the guide facilitates the 

process of applying for LEED certification. Due to the success of the program, LEED is 

currently in the process of reviewing and adopting the rating system as one of their own (Green 

Guide for Healthcare, 2009). 

2.4.1 Greenroads  

Greenroads is a sustainable transportation rating system in its final stages of 

development.  Originally the thesis work of Martina Soderland, at the University of Washington 

(UW) in 2007, it has since been further developed by Steve Muench, her advisor and associate 

professor. The UW has partnered up with CH2M HILL, an engineering firm with expertise in 

sustainable solutions in many areas including transportation infrastructure and operations, to 

complete the guide (Muench, S., 2009, Greenroads). 

The guide is designed to be used on new, reconstructed, and rehabilitation roadway 

projects.  The collection of sustainable transportation practices are sorted into 11 prerequisites 

and 39 credits.  The 50 credits are broken down into the seven categories, consisting of Project 

Requirements, Environment and Water, Access and Equity, Construction Activities, Materials 

and Resources, Pavement Technologies, and Exemplary Performance.  A project is awarded 

certification by meeting all the prerequisites and fulfilling a number of the optional credits. The 

certification levels are Certified, Silver, Green, and Evergreen (Muench, S., 2009, Greenroads). 
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As the guide nears completion, it is acquiring pilot projects to rate with the final version 

of the guide that is due out in early 2009.  The ultimate goal for this guide is to be adopted as a 

nationwide standard for sustainable roadways (Muench, S., 2009, Greenroads). 

2.4.2 GreenLITES (Leadership In Transportation and Environmental Sustainability)  

GreenLITES is another sustainable transportation rating system developed by the 

NYSDOT for state use.  The guide was created to display sustainable transportation techniques 

already in practice by NYSDOT and to promote the improvement of sustainable practices.  Many 

of the ideas and concepts came from the Greenroads guide (NYSDOT, 2008). 

The system is based on 20 credits worth 256 points that are distributed amongst the five 

categories of Sustainable Sites, Water Quality, Materials and Resources, Energy and 

Atmosphere, and Innovation/Unlisted.  Depending on the amount of points earned, a project can 

obtain one of four certification levels including Certified, Silver, Gold, and Evergreen.  The 

NYSDOT used 26 completed projects in order to determine the point levels and weigh the 

system correctly (NYSDOT, 2008). 

This is a self-certification process.  The NYSDOT uses GreenLITES as an internal 

program to measure themselves, find areas of improvement and as a tool to show the public how 

they are advancing sustainable practices (NYSDOT, 2008). 

2.5 StantecȭÓ Green Guide for Roads 

 The Green Guide for Roads was originally developed by Stantec to promote sustainable 

transportation practices. The guideôs goal is to be used as a marketing tool for potential clients. 

To view the original concept document, see Appendix A. 

2.5.1 Purpose and Objective  

  The objective of the Green Guide is to set a benchmark in sustainable transportation 

practice. This will help Stantec use the guide as a marketing tool to show their clients that they 

are a leader in sustainable transportation practices. Ultimately, Stantec hopes that the rating 

system takes the same path as the Green Guide for Healthcare and gets adopted into LEED as a 

new rating system (Green Guide for Roads). 



10 | P a g e 
 

2.5.2 Content 

 The Green Guide for Roads is structured after the popular LEED rating systems. The 

guide is broken up into seven categories consisting of Mobility for All, Transportation Efficiency, 

Safety, Materials and Resources, Energy and Atmosphere, Community Impacts, and Innovation 

in Design Process. Each category contains both prerequisites which must be met for certification 

and optional credits. The prerequisites carry no points while each credit has a range of points that 

can be achieved. Each credit consists of an Intent, Requirements, and Submittals in order to carry 

out the credit. The intent briefly explains what the credit is trying to achieve, Requirements are 

the necessary measures or actions that must be done to achieve the possible points, while 

Submittals are the documentation that provides proof that credit requirements were met (Green 

Guide for Roads). 
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Chapter 3: Methodology  

The goal of the project was to further develop the Green Guide for Roads. Stantec can 

use this rating system as a marketing tool for a competitive edge in sustainable transportation and 

present the work accomplished during this project to TAC for assistance with their task force in 

further developing the guide for publication and use. To accomplish this goal the team had to 

fulfill  the objective of enhancing the current rating system. 

The flowchart on the next page, Figure 3, visually represents the activities done to 

accomplish the goal of the project. The flowchart is set up so that each process falls into a 

sequential order, the top representing the activities done at the beginning of the project and the 

bottom being an end result. The legend of the flowchart is:  

 Square Boxes(Blue): Process 

 Diamond(Red): Decision 

 Box with Curved Bottom(Green): Document 

For more information on when each activity was done, see Appendix G. 
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Figure 3: Methodology Flow Chart 
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3.1 Enhance Current Rating System 

 In order to further develop the Green Guide for Roads, the team had to enhance the 

current rating system. To accomplish this objective, the team became familiar with current 

sustainable transportation practices through a literature review, meetings, and review of other 

sustainable transportation rating systems.  The information gained from the literature review and 

comparison of guides was used to add and remove credits, alter credit requirements and adjust 

the weight of credits. This preliminary draft of the Green Guide was then used to score 

transportation projects and discussed in the meetings. The project scores and feedback gained 

from the meetings led to the development of the revised draft of the Green Guide for Roads 

along with a corresponding set of recommendations.   

3.1.1 Literature Review  

 A literature review was conducted to provide the project team with an understanding of 

the topics presented in the Green Guide. The first topic investigated was the environmental 

impacts of the transportation industry. Research indicated that there were many sustainable 

practices that could be incorporated to limit use of virgin materials, promote environmental 

stewardship and reduce the amount of harmful emissions caused by the industry. This led to an 

examination of other sectors of the construction industry and how they have integrated 

sustainable strategies into current practices.  The best example of this is LEED, the popular green 

rating system used by the building industry. This guide provided insight into how a successful 

green rating system works. Examples of green rating systems specific to the transportation 

industry include GreenLITES and Greenroads, which the team examined and contributed to the 

development of the Green Guide. 

3.1.2 Comparison to  Other Transportation Rating Systems 

 Comparing the two rating systems, GreenLITES and Greenroads to the Green Guide for 

Roads was important to its development. The first step in this process was to gain an 

understanding of the point breakdown of the original version of the guide.  The pie chart created 

to visualize the importance of each section is shown below in Figure 4.  
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After reviewing the credits of each guide, a common set of categories was created to 

accurately compare the guides.  The credits of each guide were organized into these new 

categories based on their intent and graphed by the percentage of possible points that each 

category contained, which can be seen in Figure 5.    

 

  

 

 

 

Figure 4: Category Breakdown - Original Green Guide for Roads 
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Comparing the rating systems also allowed the team to see how the Green Guide could 

improve. Ideas from both guides were incorporated into the Green Guide to create additional 

credits and fill in missing criteria in existing credits. This new guide was then broken into the 

same common categories and compared again, to see the effect the new credits had on the 

breakdown.   

3.1.3 Credit Assessment (Preliminary Green Guide for Roads)  

The comparison of the green rating systems resulted in the shift to a 100 point scale, 

addition and removal of credits, and altering of requirements. The guide was moved to a 100 

point scale to be more user-friendly and easily convey the value of each credit. The addition of 

new credits and shift to a 100 point scale necessitated the need to reweigh the credit values.  

Point totals were assigned based on the literature review, with credits having larger sustainable 

impacts represented by higher point totals. Lastly, some of the credit requirements needed 

modification to better characterize sustainable practices. From this a preliminary draft of the 

Green Guide for Roads was produced, which can be seen in Appendix B. 

Figure 5: Original Guide Comparison by Common Categories 
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3.1.4 Meetings 

 To gain a better understanding of current industry practices and receive feedback on the 

preliminary guide, the team met with multiple industry experts. An understanding of current 

practices was necessary to ensure the credits were above and beyond existing standards, while 

the feedback was used to assess the credits and add subjects not addressed in the guide. These 

meetings were setup with Stantec advisors, Stantec personnel, Works Alberta and GreenAlberta. 

 Stantec Advisors: Through weekly meetings, the advisors provided continuous advice 

and direction relating to the project. They acted as resource managers, directing the team 

to appropriate personnel as well as pertinent projects and information. 

 Stantec Personnel: The team met with Stantec personnel with expertise in the areas of 

stormwater management, transportation planning, strategic asset management and 

lighting to discuss the Green Guide. The information gathered from these experts was 

vital to shaping the revised guide and recommendations. 

 Works Albert a: The team presented the guide to Works Alberta, a local contracting 

company, to gain insights into the construction aspect of sustainable transportation. They 

provided input on which credits could be obtained by contractors and different ways to 

evaluate the credit requirements.  

 GreenAlberta: The team met with the founder of Green Alberta, a company that 

evaluates green building products. She talked about the different aspects of the evaluation 

process and how to potentially apply the same concepts to sustainable transportation. 

3.1.5 Score Projects 

The team acquired the specifications and construction drawings of six roadway projects 

from Stantec to score against the Green Guide. During scoring it became apparent that these 

documents did not include all the necessary information to properly score the project. However, 

based on the teamôs meetings with planners, designers, and contractors familiar with general 

transportation construction, the team was able to make educated assumptions about credits not 

covered by the drawings and specifications. Each project obtained two scores, the actual score 

the project would achieve and the highest potential score. The assumptions for the unknown 

credits were consistent throughout all projects and a detailed explanation is presented in Section 
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4.5. The individual project scorecard, cross sections, and overhead views can be found in 

Appendix D and E. 

3.1.6 Credit Assessment (Revised Green Guide for Roads) 

 The results of the meetings and project scorings led to changes in the preliminary Green 

Guide. The guide was reworked with adjustments to prerequisites, credit requirements, and 

weighing of credits that resulted into a revised version of the Green Guide. This led to a more 

comprehensive guide, along with a list of recommendations for further development. The revised 

Green Guide can be seen in Appendix C. 

3.1.7 Populate Website & Discussion  

The GreenAlberta website was developed to be a databank of sustainable transportation 

information and create forums to promote discussion about the Green Guide. The website is an 

on-going process that will continually grow with more information, keeping the guide up to date 

with leading technologies and practices. From this, Stantec will gain an edge over its competition 

by having this viable information in a structured, easy to use system. A detailed breakdown of 

the website can be seen in Appendix F.     
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Chapter 4: Results & Analysis  

4.1 Literature Review  

The results from the literature review were used to help the team better understand the 

concepts involved in sustainable roadways and to provide content for the website. The research 

conducted brought insight and provided a background for main topics discussed in the Green 

Guide for Roads. This information was used to help propel the critiquing of the concept guide, 

the questions for the conducted meetings, as well as to score the individual projects. The content 

was posted on the website, which is used as a databank for the guideôs resources. 

4.2 Comparison to Other Transportation Rating Systems  (Concept Document) 

The concept document was used to gather more insight into the individual categories and 

credits, as well as determine how the points were allotted and where the emphasis was placed. 

The point totals were calculated for each category and graphed in a pie chart, shown below in 

Figure 6; where the categories were broken down by percentage of total points (78).  

Figure 6: Category Breakdown - Original Green Guide for Roads 


