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From dust… to dust
• We are all stardust… our solar system formed from a primordial supernova
• Glancing collision of newly formed planets creates Earth and Moon
• Self-replicating DNA arises from dense soup of polymerized amino acids
• The astonishing evolution of multicellular life.
• Mass extinction of dinosaurs and rise of mammals 65 million years ago
• Future of Earth



What is Sustainability?
Brundtland Report of 1987 stated that "sustainable development" is development that meets the needs of the present without compromising the ability of future generations to meet their own needs. 

Sustainability has a human scale and infused with human values.



What in the world is going on?
• World population increase (7.4 B today, 9.7 B by 2050)
• Facilitated communication and “IoT” (4B connected things 2014, 13 B in 2020)
• Migration and Urbanization (World urbanization 54% today, 66% by 2050)
• Globalized economy
• Climate change and instability
• Changing patterns of health
• Competition for fresh water
• Capitalization of human potential



Global Population Growth



Smart Cities



Global Migration 



Economic Globalization



UN Climate Change Conference Paris 2015



Climate Instability and Global Insecurity



Climate Change Dangers 



Global Health Issues to Watch in 2016
• 10. Ebola’s unprecedented survivors.
• 9.  Mental health for trauma survivors
• 8.  A reversal in the health worker shortage.
• 7.  Air pollution.
• 6.  Emerging and waning health threats. .
• 5.  Climate change.
• 4.  The health system as a whole. .
• 3.  Politics and power shifts. .
• 2.  The enduring wealth gap.
• 1.  There are more than 59.5 million refugees today



Global Freshwater Vulnerability



Human Capitalization Rate



What’s the Future (TED)
• Jeremy Howard: The wonderful and terrifying implications of computers that can learn
• Peter Norvig: The 100,000-student classroom
• Ben Goldacre: Battling bad science
• Paul Gilding: The Earth is full
• Michael Metcalfe: A provocative way to finance the fight against climate change
• Samantha Nutt: The real harm of the global arms trade
• Bjorn Lomborg: Global priorities bigger than climate change
• Rainer Strack: The workforce crisis of 2030 -- and how to start solving it now
• Nick Hanauer: Beware, fellow plutocrats, the pitchforks are coming
• Gordon Brown: Wiring a web for global good
• Paddy Ashdown: The global power shift
• Ellen Gustafson: Obesity + hunger = 1 global food issue



Millennium Development Goals



Planetary Boundaries



The Natural Step – Future Fit
• 1. All energy is from renewable sources
• 2. All water is used in an environmentally responsible and socially equitable way
• 4. Operational emissions do not harm people or the environment
• 6. Operational by-products are repurposed
• 8. Products do not harm people or the environment
• 10. Products can be repurposed
• 12. Customer concerns are actively solicited, impartially judged and transparently addressed



Stockholm Resilience Centre



Future Earth: Research for Global Sustainability



What Can We Each Do?



Thirty Ways to Be Sustainable at Home
Thirty Ways
• 1. Make compost, or if you don’t want to build your own compost heap, give your organic waste to friends.
• 2. Move closer to work, or work at home when possible. Commuting accounts for more than a third of all car travel.
• 3. Reuse paper bags, envelopes, etc.
• 4. Maintain possessions instead of discarding them. With a few tools and a how-to book you can save money, resources, and landfill space.
• 5. Xeriscape with drought-tolerant native species in your yard. Plant shade trees and vines to keep cool in the summer.
• 6. Build an extra unit on top of your garage, or convert your home into a duplex or tri-plex; it will mean less open space sacrificed to new construction.
• 7. Install low-flow showerheads. With less water to heat, you’ll save water andenergy.
• 8. Buy in bulk, and bring your own reusable containers to eliminate wasteful packaging.
• 9. Take down your back fence. Share garden space and play areas with your neighbors.
• 10. Use compact fluorescents, which screw into ordinary incandescent light-bulb sockets but use far less electricity. Add motion-sensing switches to turn them off when the room’s empty.



The Second Ten
• 11. Ventilate with air-to-air heat exchangers. They pre-heat fresh air coming in with waste heat from the "old" air circulating out.
• 12. Plant deciduous shade trees to cut summer cooling bills. Put them on the west and east sides of the house to let light in during the winter.
• 13. Bike, walk, and use public transit.
• 14. Install a solar water heater; they’re often cost-effective even in cloudy areas.
• 15. Buy efficient appliances with smarter designs, like front-loading washers (they use half the water and detergent of top-loading washers). Check efficiency ratings you could save up to 13 percent of your household energy use.
• 16. Use non-toxic cleaners. Borax, vinegar, baking soda, salt, and lemon juice are a few of the many natural alternatives.
• 17. Move to a smaller house. Okay, maybe not right now, but when you do move, re-examine how much space you really need and how close you are to work and the services you need.
• 18. Tune up your car. Without the required maintenance, it can lose up to 9 percent of its fuel efficiency.
• 19. Separate recyclables, and recycle ’em.
• 20. Landscape with edible plants. Decorative cabbage, fruit and nut trees are lovely in the yard.



The Third Ten
• 21. Upgrade/service your furnace. Newer models are usually more efficient. Cleaning and adjusting your furnace also makes a big difference.
• 22. Eat lower on the food chain. Meat, eggs, and dairy products require disproportionately more land, water, and other resources to produce than they return in food value.
• 23. Carpool and combine trips.
• 24. Talk with your neighbors. If you find you don’t have time, cancel a trip to the shopping mall or put the TV in the basement.
• 25. Install faucet aerators. They work like low-flow shower heads; most have an on/off control to let you cut off the water while soaping up.
• 26. Store rainwater; use your roof as the collector. It’s clean, it’s free, it’s great for your garden or yard, and it doesn’t take energy to pump it to your house.
• 27. Caulk and weatherstrip, and insulate walls and ceilings. Local utilities will often subsidize bringing older houses up to current standards.
• 28. Fix leaky pipes. Even small ones can waste thousands of gallons of water a year, and most can be easily repaired by replacing worn parts.
• 29. Start a community garden in unused open space. Buy your food from local growers.
• 30. Install low-flush toilets and drop from six gallons per flush to one and a half. It saves money as well as water, by cutting utility bills and/or septic tank service calls. s



Focusing on Water Sustainability



RESILIENT, SUSTAINABLE WATER AND WASTEWATER INFRASTRUCTURE PLANNING



Urban Water Innovation Network



WERF/WEF LIFT Program



THE NATIONAL WATER RESOURCE RECOVERY TEST BED FACILITY NETWORK AND DIRECTORY



Life Cycle Assessment of Wastewater



LCA of Nutrient Removal



The Gaia Theory



Circular Economy -- Closing the Loop



The Emergent Genius of Ants



Your participation in sustainability
• We can all participate in personal sustainability activities
• We can participate with family and community and urge them to do the same. (Sustainable Pittsburgh   and   Champions for Sustainability)
• We can urge our civil societies, employers (Pittsburgh Green Workplace Challenge) and governments (City of Pittsburgh's Mayor's Office-Office of Sustainability and Energy Efficiency) and agencies(ALCOSAN’s Green First) to embrace sustainable practices
• We can urge the world’s people and generations to seek sustainable solutions. 


