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SUSTAINABILITY DEFINITION 

2 

The process of managing available 

resources, investments and technologies 

to maintain and optimize operations for 

greater safety, reliability, efficiency, and 

environmental and social awareness. 



SUSTAINABILITY DEFINITION 

3 

Sustainability means meeting our own needs 

without compromising the ability of future 

generations to meet their own needs. 

  
Brundtland Commission 



SUSTAINABILITY DEFINITION 

4 

Sustainability is the ability to continue a defined 

behavior indefinitely. Environmental sustainability 

is the ability to maintain rates of renewable 

resource harvest, pollution creation, and non-

renewable resource depletion that can be 

continued indefinitely.  thwink.org 



SUSTAINABILITY DEFINITION 

5 

Sustainability is wondrously complicated. Every 

person will give you a slightly different definition 

of sustainability. That’s because sustainability 

really can be applied to almost anything in life. 

  
Arizona State University School of Sustainability 



1. The process of managing available resources, 

investments and technologies to maintain and 

optimize operations for greater safety, reliability, 

efficiency, and environmental and social awareness. 

2. Meeting our own needs without compromising the 

ability of future generations to meet their own needs. 

3. The ability to continue a defined behavior indefinitely.  

4. Wondrously complicated.  

WHAT IS THE BEST DEFINITION? 
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SUSTAINABILITY DEFINITION 

7 

Sustainability means meeting our own needs 

without compromising the ability of future 

generations to meet their own needs. 

  
Brundtland Commission 



THREE PILLARS OF SUSTAINABILITY 
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environment 
society economy 



UN SUSTAINABLE DEVELOPMENT GOALS 
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SIMPLIFIED CHEMICAL INDUSTRY 
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MODERN CHEMICAL INDUSTRY 
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ROUGH INDUSTRY MASS BALANCE 
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CHEMICAL TRANSFORMATION 
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US PETROLEUM FLOW, 2016 
IN MILLION BARRELS PER DAY 

15 

EIA Monthly Energy Review, September 2017 (Release Date: September 28, 2017) 

Lippe, Dan; Oil & Gas Journal, 4 Sept 2017, pg 82. 



ROUGH MASS BALANCE 
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IMPLICATIONS 
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FOOTPRINTS 
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SAND FOOTPRINT 
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GRANITE FOOTPRINT 
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DIVERSION 
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PLATINUM FOOTPRINT 
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1.95¢ 



GLOBAL CO2 EMISSIONS FROM INDUSTRY 
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OPTIONS FOR CO2 
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POTENTIAL SOLUTIONS FOR DIRECT EMISSIONS 
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PLAN FOR ZERO EMISSIONS 
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BAD OMEN 
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MODERN CHEMICAL INDUSTRY 
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OCEAN PLASTIC 
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SOURCE OF OCEAN PLASTIC 
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THE PACIFIC GYRE 
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GYRE CONCENTRATION IN MILK JUGS PER FOOTBALL FIELD 
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In The Pacific Gyre At Point of Highest Plastic Concentration 

https://www.youtube.com/watch?v=DcpEcngTrOQ 

https://www.youtube.com/watch?v=DcpEcngTrOQ
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LOTS OF POLYMERS MADE 
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THREE KINDS OF POLYETHYLENE 
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GROWING >GDP 
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packaging 

39%  



WHERE DOES PLASTIC GO? 
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U.S. TRASH 
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PLASTIC PROVIDES BENEFITS 
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PLASTIC PROVIDES BENEFITS 
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EDUCATION 

56 



ALTERNATIVES COST MORE 
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Source: American Chemistry Council TRUCOST report 



ALTERNATIVES HAVE HIGHER ENVIRONMENTAL COSTS 
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Source: American Chemistry Council TRUCOST report 



POSSIBLE SOLUTIONS 
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USE LESS WITH MORE EFFICIENT PACKAGING 
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2015 



Top and Bottom Handles 

• Easy handling 

Re-Closable Cap 

• Precision pouring 

• Maximum filling content 

utilization Cubic Shape 

• Shelf Stable & 

Maximizes Shipping 

Efficiency 
Flexible Design 

• Four Print Surfaces 

• Superior drop resistance 

• Reduce excess head space 

• Improved dispensing 

• Collapses easily 

Space Saving 

• Ships and Stores 

Flat when Unfilled 
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WASTE REDUCTION HIERARCHY 
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ENABLE RECYCLING 



PROVIDE ALTERNATIVES 
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RECOVER  
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DISAPPEAR 
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RECYCLING ISSUES 
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RECYCLING IS DIVERTED TO LANDFILL 
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25% 

40% 



WHICH IS MOST VALUABLE 
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~2¢ 



1. newspaper 

2. toilet paper roll 

3. HDPE milk jug 

4. steel can 

5. glass bottle 

6. PET water bottle  

7. Pt catalyst disk 

WHICH IS MOST VALUABLE? 
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poll results lost 



RECYCLING PRICES 
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9.16¢ 0.22¢ 0.20¢ 0.61¢ 0.01¢ 

~2¢ 



TYPICAL LIFE CYCLE ASSESSMENT 
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GOOD NEWS 
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QUESTIONS 
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