
Presentation to CAPTG Workshop - Montreal, 2011
George Nowak P. Eng, September 15, 2011

Airfield Pavement Design and Construction-
Using a Sustainability Matrix: Case Studies



Outline

Sustainability Definition - Refresher
Key Info Sources : ORD, Greenroads™, 
LAWA, SAGA and ISI (new) new LEED® -
like “Tools” for Infrastructure and “Flatwork”
Pavement -Typical Matrix Sustainability 
Criteria for Design and Construction
Case Study Matrix – New Taxiways LAX
Case Study Matrix – New Runway YYC



Sustainability - “Triple Bottom Line”
TBL Definition is most widely accepted approach to 
sustainability.  (phrase coined by John Elkington, 1994)



Reminder: Green ≠ Sustainable

Green is only one aspect – green focuses 
solely on Environmental Stewardship 
which is very important but ….
Sustainable projects move beyond just the 
“green” component and must include 
Economic Viability, Social Responsibility 
and Operational Efficiency



Pavement Sustainability - Sources

Best sources of Information to develop 
matrix assessment for sustainability
Focus on non-Building Criteria
State-of-the-Art



Notable Sustainability Agencies - 1

City of Chicago, Sustainable Airport 
Manual, First Issued 2003 (now updated) 
http://www.airportsgoinggreen.org/SAM

O'Hare Modernization Program
Planning, Design and Construction Checklists
Sustainable Specifications



Notable Sustainability Agencies - 2

Los Angeles World Airports (LAWA) 
Environment/Sustainability 
http://www.lawa.org/welcome_LAWA.aspx
?id=1036

Detailed Guidelines – Started 2007 now in 
Version 5.0 Dated February, 2010
Planning and Design Checklist (Matrix) with 
Point System
Construction Checklist (Matrix)



Notable Sustainability Agencies - 3

University of Washington and CH2MHill
http://www.greenroads.us/

Voluntary Rating System for Design and 
Construction of Roads and Bridges, Started 
2007
Must meet 11 “Project Requirements”
Detailed manual and good definitions and 
checklists for (road) pavements
Can apply to get your project “certified”



Notable Sustainability Agencies - 4

Sustainable Aviation Guidance Alliance 
(SAGA). http://www.airportsustainability.org/

Volunteer Alliance : ACI-NA, ACC, AAAE, ATA
Formed 2008
Searchable Sustainability Database –
compendium of many airport checklists
Does Not Provide a Rating System, although 
looking at that step in next evolution (might be 
superseded by others).



Notable Sustainability Agencies - 5

New Group – Institute for Sustainable 
Infrastructure (ISI) founded by ACEC, 
APWA and ASCE in 2011. Want to 
emulate LEED® for non-building work.
http://www.sustainableinfrastructure.org/

Draft Guidelines and Point System out for 
Public Comment in July, 2011
envision™ roll out in early 2012



Sustainability Criteria for Matrix 
Analysis and Comparison

Many standard “checklists”, criteria and 
rating “metrics” are available for guidance, 
but there is no universally accepted 
“standard” like LEED® - at least not yet.
You and your stakeholders/advisory panel 
need to establish sustainability goals for 
your specific airport pavement project 
- one size does not fit all.



Typical “Airport Pavement”
Sustainability Rating Criteria

Planning and Design
Electronic Submissions
Outreach and Stakeholder Plan
Environmental Review Process
Life Cycle Analysis and Inventory
Optimal Airside Geometric Design
Noise Control
Climate Change Adaptation
SWM and Erosion Control Plan
Water Use Efficiency
Heat Island Reduction
Light Pollution Reduction
Energy Alternatives/Efficiency
Emission Impact Mitigation
Design for Material Resources and 
Recycling

Construction and Operations
Electronic Submissions (RFI, CO and 
Record Plans)
Quality Control Plan
Noise Mitigation Plan
Waste Management Plan
Erosion Control and Sedimentation Plan
Recycling Plan
Low-emissions Plan (vehicle and site 
transportation)
Greenhouse Gases Emission Plan
Employee Development Plan
Pavement Management System
Long Term Efficient Operations Plan



Case Studies – Two Different 
Approaches to Matrix Analysis

Los Angeles International Airport (LAX) 
New Taxiway R 

Calgary International Airport (YYC)
New Parallel Runway



LAX Program 
(Civil & Building 
Projects) 
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- Taxiway R
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- Bradley West Apron
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LAX Taxiway R Bridge



LAWA’s Sustainability Program

LSAG: LAWA’s Sustainable 
Airport Planning, Design and 
Construction Guidelines 
(LSAG)
LSAG outlines sustainability 
expectations and 
implementation process
LSAG creates a channel for 
stakeholders & engages the 
design and construction 
community 



Typical
Guideline
• 93 PD
• 48 CN



Sustainable 
Checklists -
Planning and 
Design (PD)

8 Checklists -
Max. Points: 190

Goals not captured in  
existing Performance 
Standards



Sustainable 
Checklists –
Construction 
(CN)

4 Checklists -
Max. Points: 61



Planning & Design
Sustainable Level Points Target Estimate
Sustainable Min. 70

70 48 + 35Business Class Min. 80
First Class Min. 100

Construction
Sustainable Level Points Target Estimate
Sustainable Min. 25

25 28Business Class Min. 30
First Class Min. 35

LAWA Sustainable Certification Levels
(Civil Projects Greater than 1,000 SF)

If a building project > 1,000 SF, 
LEED certification (min. Sliver) replaces PD checklist



Checklist Summary Yes Maybe
Project Implementation 6 0
General Planning 5 3
Airside Planning 5 6
Landside Planning 0 2
Climate Change Adaptation Planning 0 0
Storm Water Mgmt/Erosion Control 0 4
Landscape Design 0 3
Water Efficiency & Conservation 1 0
Heat Island Reduction 2 0
Interior & Exterior Lighting Quality 0 4
Noise Pollution 0 0

LAX Sustainable PD Points Breakdown (1 of 2)



LAX Sustainable PD Points Breakdown (2 of 2)

Checklist Summary (Continue) Yes Maybe
Energy Efficiency and Conservation 3 5
Emission Impacts Evaluation and 
Mitigation

1 0

Materials and Resources 12 5
Indoor Environmental Quality 0 0
Post Construction Maintenance, Monitoring 
and Reporting

0 3

Social Responsibility 9 0
Additional Design Elements 4 0
Total Targeted Points 48 35



Highlights of Sustainability Implementation in LAX
Reuse 90+% demolition 
waste. Crushed existing 
pavement for re-use.

allow up to 100% recycled 
aggregates in mix design of 
Econocrete base
6” Processed Miscellaneous 
Base Course

Setup onsite concrete batch 
plant to reduce construction 
traffic for concrete delivery.
Provide efficient construction 
access routes to reduce 
roadway congestion.



Highlights of Sustainability Implementation in LAX
Use energy efficient airfield 
lighting (LED)
Use regional materials 
(stimulate local economy; 
reduce fuel/ cost)
Use reclaimed greywater 
for dust suppressant (to 
conserve potable water)
Reduce heat island effects

Short term: white concrete curing 
compound
Long term: white concrete

Low-emitting materials 
(dowel coating, lubricant, 
curing compounds) 



YYC New Parallel Runway (RDP)



RDP Key Scoping Elements

$620 million project (excluding AT tunnel)
4,267 m (14,000ft ) CAT III ICAO Code F 
runway and taxiways
7.5 million m3 earthworks
500,000 m3 gravels
260,000 m3 concrete (LCC done)
5000+ runway, taxiway and approach lights 
In service date May, 2014



RDP Status  - September, 2011

CM Appointed including own-forces work 
for pavement structure execution
All designs completed (except ALCMS, 
FEC which are performance/design-build)
All contracts awarded
Earthworks 40%+ complete
PCC initial paving this year
Nav Canada ATCT under construction



RDP Sustainability Framework
YYC committed to a self-directed full EA 
that shadowed the federal CEAA Process
YYC also defined keys elements of 
sustainability in 2009 Accountability Report
Sustainability Workshop held in January 
2010 to use YYC Accountability measures 
and SAGA guidelines to define key 
sustainability measures for design and 
construction
http://www.yyc.com (Comprehensive Study)



Sustainability 
Workshop 

Criteria

Soils (22) (4)
Groundwater (3) (3)
Vegetation (19) (1)
Dust Management (10)
Stormwater Management (20)
Water Conservation (6)
Surface Water and Aquatic Resources  (2)
Lighting and Light Pollution Reduction (9)
Building Design (5)
Noise Pollution Reduction (1) (1)
Fuel Reduction (5)
Paving (7)
Waste Minimization (12)
Socio-economic (8) (3)
Miscellaneous (17)
Transportation (8) (1)
Climate and Greenhouse Gases (11) (1)
Air Quality (16) (1)
Noise (2) (2)
Wildlife, Land, Health Monitor (6)

Developed 
Sustainability 
and Mitigation or 
Mitigation-by-
Design measures

Design/Const  - 193
Monitoring  - 22



RDP Matrices and Procedures
Design and Construction Sustainability 
Matrices
Design Matrix was completed and 
revisited 3 times during design phase to 
see how points target was being achieved 
and to push for greater progress through 
the sustainability monitor on the program 
management team – more proactive
Same approach will occur in construction



RDP Design Matrix - Summary

Administrative Procedures
(4 tasks – 15 points)
Soils
(6 tasks – 20 points)
Groundwater
(2 tasks – 3 points)
Energy and Atmosphere
(7 tasks – 17 points)
Water Efficiency
(8 tasks – 30 points)

Noise Pollution Reduction
(2 tasks – 5 points)
Materials and Resources
(11 tasks – 35 points)
Socio-Economic
(5 tasks – 10 points)
Miscellaneous 
(5 tasks – 15 points)

150 Maximum Points 
50 Tasks



Design
Revisited

Total 
Points

RDP
Design
Matrix

50 Criteria

150 Points



RDP Construction Matrix - Summary

Administrative Procedures
(5 tasks – 19 points)
Soils
(6 tasks – 24 points)
Groundwater
(2 tasks – 3 points)
Energy and Atmosphere
(5 tasks – 17 points)
Water Efficiency
(6 tasks – 20 points)

Vegetation
(5 tasks – 13 points)
Materials and Resources
(8 tasks – 27 points)
Wildlife
(4 tasks – 11 points)
Miscellaneous 
(6 tasks – 16 points)

150 Maximum Points 
47 Tasks



Construction
Revisited

Total 
Points

RDP
Constn.
Matrix

47 Criteria

150 Points



RDP Initial Construction 2011

New Runway
North End
August 2011



RDP Initial Construction 2011

New Concrete
Batch Plant for 
PCC Pavement



RDP Initial Construction 2011

“Miner” used for 
Rippable Rock
300,000 m3

7.5 Million m3

Earthworks –
Nothing Leaves
Airport Site 



Conclusions -1
Excellent web sources for airport 
sustainability guidelines with step-by-step 
procedures and checklists/matrices.
Still up to airport to determine what criteria 
are important for specific project, local site 
conditions and local stakeholders.
Developing matrices with important tasks 
and appropriate weightings excellent way 
to monitor sustainability progress during 
design and construction.



Conclusions - 2

Pavements are not buildings – no 
universal equivalent to LEED® rating 
system at present time. Maybe in next 3-5 
years, but will be likely be infrastructure 
based and not pavement specific.
One size does not fit all – make sure your 
matrix fits with your airport’s overall 
sustainability plan. Its your sustainability 
plan and TBL rating system. 
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HMM  . . . 

Thank You... Questions?


