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Nicholas R. Hild, PhD.

Sustainability 
and 

Sustainable 
Development

A Half Century of 
Changing Priorities

Nicholas R. Hild, PhD., is an Emeritus Professor and Sustainability Scientist in the College of Technology and Innovation and the founder of the Environmental Technology 
Management program at Arizona State University. Dr. Hild has extensive industrial environmental engineering and management experience as well as continuing to be a consulting 
environmental engineer for the past 40+ years. Reach him at www.worldsleadingexpert.com or email at drnick@asu.edu.

In the early 1970’s, the EPA estimated that almost 90% of the nation’s 
surface waters were polluted, a result of years of untreated municipal 
and industrial wastewater being discharged into lakes and rivers. 

Unfortunately, we did not have the ‘technologies’ to even begin to meet 
that challenge until the Water Quality Act Amendments of 1972 (WQAA) 
were promulgated with monies dedicated for research and development to 
find better technologies to meet that challenge. 
 With the passing of the technology-forcing WQAA in 1972, our 
nation found both the will to succeed and the technologies to implement 
advanced wastewater treatment systems that have returned most of our 
surface waters to fishable and swimmable sources of pride. Lake Erie is no 
longer “dead” as it was proclaimed to be at the first Earth Day, although 
there are still events which occur that show how much we need to maintain 
vigilance: witness last year’s huge toxic algae bloom in Lake Erie that 
shut down drinking water supplies to more than half a million people in 
southwest Michigan---untreated wastewater flowed into the Rouge and 
Detroit River after a storm that overwhelmed treatment facilities---so, 
yes, there’s still work to be done to assure drinking waters are protected 
nationwide. But by and large, our nations surface waters are doing well and 
we now must move on to other environmental problems.
 Fast forward half a century and our environmental priorities have 
dramatically changed.  Yesterday’s priority on surface water clean-up has been 
replaced by today’s priority on global warming and global climate change. At 
least, that should be our highest environmental priority. But, back in the ‘70’s, 
our energy concerns were about finding more fossil fuel sources to sustain 
our carbon-based power industry and our gas-guzzling mobile incinerators 
(cars and trucks) that we all drove. No one had heard of greenhouse gas or 
the ozone hole; environmental “science” at that time was truly in its infancy. 
 Today, it is, in fact, not about running out of fossil reserves anymore 
as we worried about in the early ‘70’s; it’s all about geopolitical economics 
and the factors that allow first world countries to continue to justify using 
fossil fuels while our influential members of Congress deny that global 
climate change is the elephant in the room.  And, despite what you hear 
our politicians saying, little is actually being done to thwart the continuing 
march toward a fossil-fueled economy.  Just the opposite is true---the 
“fracking” boom has reinvigorated our politicians to push legislation that 
ensures we ween ourselves from middle eastern oil. That, in turn, drives ever 
cheaper gas prices at the pump thereby destroying incentives for building 
charging stations and purchasing hybrid vehicles. The incentive to replace 
our fossil-fueled transportation ‘system’ is diminished with every cheap 
gallon of gas even if it means Big Oil is losing money. 

 All of this dates to early 2012, a time when gasoline prices at 
the pump were pushing $4 a gallon.  We were so dependent on importing 
our fossil fuels that Big Oil was quietly embarking on finding new ways 
to extract oil and gas from once unextractable and hidden, underground 
‘sources’ in shale formations, where they never could before---a big effort 
to ween ourselves from the grip of middle eastern suppliers---what they 
discovered changed the way extraction could be accomplished. 
 In the early 2000’s, drilling companies like Baker Hughes which 
had a large stake in the fossils game, was  using new computer sensor 
technologies, and had successfully redesigned their drilling rigs so that the 
bits could change direction underground without having to be pulled out of 
the hole. That reduced drilling time by as much as 40% and allowed the bit 
to penetrate rich veins of oil and natural gas deep within shale formations.
 What resulted was a huge rush to extract the Balkan fields 
in the upper Midwest which, in turn, drove oil and gas prices down to 
pre-2000 prices. That allowed politicians to carry the flag for oil and gas 
independence from middle eastern oil suppliers, all the way to the bank. 
In a study titled “The Quest: Energy, Security and the Remaking of the 
Modern World,” (2013), energy historian Daniel Yergin found that the 
innovations that have allowed extraction of oil and gas in places never 
before possible is good news for consumers where prices at the pump 
dropped precipitously.  But, it is especially bad news for climate scientists 
and our global environment that desperately needs a reduction in carbon 
pollution. But, in 2015, two dollars a gallon for gas at the pump has had a 
dramatic effect on people losing interest in buying more expensive hybrid 
cars and trucks, just as the study predicted.
 Yergin’s study also concluded that the future for wind, batteries, 
and biofuels is as cloudy as it has been since Clinton’s administration 
made climate change a priority.  The study shows that, since 2010, major 
global greenhouse gas agreements have been voided and funding for alt 
fuels research is declining rapidly when many were just on the cusp of 
showing promise in real world applications. 
 In 2010, solar, wind, and geothermal sources together 
accounted for 4.8% of U.S. power generated.  Ten percent of U.S. 
gasoline demand was satisfied with corn ethanol (as required by federal 
law), but ethanol cracked from non-food (cellulosics) sources still have 
not been successful in the marketplace.  By 2015, with the advent of 
Balkan oil and gas and declining political support for alternative energy, 
the percentage of U.S. power generated with alternatives is even less 
than it was in 2010, clearly a result of (geo)political economics and 
Big Oil ‘innovation’ (i.e. political lobbying/ intervention). 
 When it comes to electric cars in the marketplace, although 
almost every car manufacturer has a hybrid or ‘totally’ electric in their 
offerings, the car-shopping public is still trying to justify purchasing a 
car whose batteries alone cost as much as a small compact fossil-fueled 
automobile. And speaking of batteries, even Tesla who is completing 
a lithium ion battery manufacturing facility in Nevada, admits that 
the ability to drive an electric car more than 200 miles will still be 
dependent on constructing a network of battery charging stations 
across the country that will cost millions to implement and take years 
to accomplish. And that is assuming they can find the political support 
to subsidize it, something highly unlikely as long as the push to produce 
more fossil fuels continues as our nation’s highest priority.
 Unless we somehow are able to convince our congressional 
leaders---they are the one’s holding the purse strings--- to prioritize 
the elimination of greenhouse gas emissions and alternative energy 
research with the kind of effort we used to clean up our surface 
waters a half century ago, it’s going to be really difficult to pass the 
straight-face test half a century from now, when we try to explain all 
of this to our children’s, children’s, children.
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It’s All About Chemistry

Paris:  Was it Really 
a Turning Point?

In the last column we looked at the possibility that the 
21st Conference of the Parties (COP) for the Framework 
Convention on Climate Change, held in in Paris in 

December 2015, would be a turning point in how the world 
would deal with climate change.  How did things turn out?  
 It depends upon whom you listen to.  Was it a 
“monumental success for the planet and its people” as UN 
Secretary General Ban Ki-moon proclaimed, “a major leap 
forward for mankind” as stated by French President Francois 
Hollande, or “a turning point for the world” as President Barak 
Obama called it?  There were, of course, other opinions.  Senate 
Republican Majority Leader Mitch McConnell reacted by 
saying Obama is “making promises he can’t keep” and that the 
Paris agreement “is subject to being shredded in 13 months” 
after the Presidential elections.  Vermont Senator Bernie 
Sanders felt that “while this is a step forward it goes nowhere 
near far enough.”  Even environmental NGOs had different 
opinions.  Friends of the Earth claimed “the Paris Climate 
Agreement is not a fair, just, or science-based deal” but the 
Executive Director of the Sierra Club said “For the first time 
in history, the global community agreed to action that sets 
the foundation to help prevent the worst consequences of the 
climate crisis while embracing the opportunity to exponentially 
grow our clean energy economy.” 
 What is actually in the agreement?  Most importantly, 
it encompasses virtually every nation on earth with 195 
signatories.  Francois Hollande called it “the first universal 
climate agreement in history.”  This is a significant step forward 
from the Kyoto Protocol which left out most developing 
countries.  Even though no one would argue that the Paris 

accord by itself will solve the problem, it marks the first time 
that essentially every country in the world has committed to do 
something about global warming.  
 Secondly, the Paris approach was “bottom up.”  
Instead of allocations being parceled out to each country by 
some negotiating body, 187 countries came up with their 
own plans to either cut greenhouse gas emissions or limit 
their growth.  No significant contributor to global emissions 
was left out of this agreement.
 The problem is that even if every country met its goals, 
global emissions would be about 55 gigatons of CO2

 equivalents 
by 2030 which is almost 50% above the level of 40 gigatons 
that would be necessary to keep average global temperatures 
from rising more than 2 oC above pre-industrial levels.  So the 
Paris agreement is not the final answer, but it is a significant 
start.  The Parties agreed to meet on a regular basis to continually 
revise their targets with the expectations that new technologies 
will allow for even lower levels in the future.  The difference in 
tone coming out of Paris was very different than the bitter divide 
between rich and poor countries from previous climate talks.
 Other issues that Paris addressed were transparency 
and financial support for countries most threatened by climate 
change.  The agreement establishes guidelines for regular 
reporting of every country’s carbon emissions, including China 
which has previously been reluctant to disclose much detail 
about what was going on within its borders to the rest of the 
world.  Public disclosure is critical because there is no worldwide 
enforcement agency to make sure that countries are abiding by 
their commitments.  As far as financial support is concerned, 
there was a renewed commitment to provide $100 billion per 
year from 2020 to 2025 to help developing nations adapt to 
a climate change problem they did not create and a promise 
to reconvene in 2025 to consider even more aid.  The U.S. 
promised to double its commitment to $861 million per year 
for poor countries most threatened by climate change.  This was 
“the best outcome we could have hoped for” said the Chair of 
the 48 Least Developed Countries (LDCs) in the negotiations, 
but since it was in the non-binding portion of the text there 
remains substantial skepticism.
 In the months leading up to the convening of the Paris 
conference, the stated goal was to hold the average rise in global 
temperatures to 2 oC above pre-industrial times.  But most 
climate scientists think that is not enough to prevent catastrophic 
changes in some parts of the world.  So the final agreement 
included a commitment to hold “the increase in global average 
temperature to well below 2 oC above pre-industrial levels and 
to pursue efforts to limit the temperature increase to 1.5 oC.”  
Estimates are that man-made emissions of carbon dioxide would 
have to be reduced to zero by 2050 to achieve this goal.  That 
means there is a lot of work left to do.
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We would again like to thank our sponsors and 
membership for their attendance and support 

of the SAEMS Reception for the new Arizona 
Department of Environmental Quality (ADEQ) 
Director, Misael Cabrera, P.E. The event was held on 
November 5, 2015 at the Arizona History Museum 
in Tucson, Arizona. Attendees enjoyed exclusive 
access to the exhibits, cocktails, appetizers and most 
importantly, good company.  Over 60 people attended 
the event, which raised over $1,500 that will be added 
to our scholarship fund. In December, SAEMS hosted 
a Holiday Mixer Luncheon and canned food drive. 
  SAEMS would also like to thank the Terracon 
Foundation for awarding us with a $2,000 grant 
this fall.  Some of the funds from the grant will be 
used to update our A/V Equipment; however, the 
majority of the funds will go towards providing 
students with scholarships to our luncheons and 
seminars.  Speaking of which, please save the date 
for our 2016 Annual RCRA Seminar, which will be 
held on May 5, 2016 at the Tucson Hilton East.  
  Also note that instead of our January Luncheon, 
SAEMS will be sponsoring the Annual Pima County 
LEPC Hazardous Materials Safety Workshop, which 
will be held at the Desert Diamond Casino in Tucson, 
Arizona on January 27, 2016.  Registration is free and 
you may go to the Pima County LEPC website for 
more information on attending and/or sponsoring.
  Please consider attending SAEMS Luncheons and 
Events for informative presentations and networking 
opportunities. Also please note that SAEMS is now 
offering free memberships to students so they may 
begin networking with environmental professionals 
while still pursuing 
their educational 
goals.  For more 
i n f o r m a t i o n 
regarding SAEMS 
a n d  u p c o m i n g 
events please visit 
our website. 

Happy New Year from AZASSE, May your new 
year be filled with laughter, joy, and friends!  

Come find some new friends at one of our exciting 
events coming up in the next few months.  
 Our first chapter meeting of the year was January 
8th, with a half day workshop regarding the new 
Confined Space Standard for construction.  On January 
25-26 there will be a 3M Construction Safety Fair at 
Marina Heights in Tempe.  The February 5th meeting 
will be a joint meeting with EPAZ and the topic will 
be Solar Energy.   And as always, save the date for the 
Arizona Health and Safety Summit, April 21st and 22nd 
at Chaparral Suites in Scottsdale.  Starting in February 

our chapter meetings will be the first Friday of the 
month, and our construction section meetings will be 
the second Friday 
of  the  month.  
Visit our website:  
az.asse.org for more 
information.  
 Stay safe out 
there, and I look 
forward to meeting 
new friends soon!

ARIZONA IS A TRAILBLAZER

There’s a lot right about Arizona! But unfortunately, 
all too often we focus on what we think is broken, 

like our politics, policies and laws. It’s time to change 
that mindset. After all, perception is reality.
 Arizona is  a  leader in environmental 
sustainability and ranks high in many quality of life 
indicators. Our cities and towns are demonstrating 
unique and innovative ways to promote green 
design, conserve natural resources and preserve 
our precious desert environment. 
 We’re setting the bar on several fronts.
 We surpass California and much of the world, when 
it comes to managing our water supply. The drought 
has been devastating to California. Water providers 
and planners in Arizona have worked hard to avoid the 
same fate. SRP has been a steward of what’s right for 
Arizona for 112 years, serving power and water needs 
with a vision of helping the Valley grow into a vibrant 
and sustainable metropolitan area.
 The Arizona Water Banking Authority with its 
operating partner Central Arizona Project has stored 
nearly 3.4 million acre-feet of Colorado River water 
underground to protect against the impacts of shortage. 
These and other cooperative efforts have greatly 
increased the resiliency of Arizona’s water supplies.
 We are without water challenges but bright minds 
are working daily on innovative ways to respond to 
potential shortages. Everyone should be part of the 
solution and engage in this important dialogue. 
 Our state is further breaking new ground in an 
unprecedented effort to manage the largest forest 
health project ever undertaken in the U.S. – the Four 
Forest Restoration Initiative. It envisions restored 
forest ecosystems on portions of four National Forests 
along the Mogollon Rim, supporting natural fire 
regimes, functioning populations of native plants 
and animals, and thriving forest communities that 
pose little threat of destructive wildfire. There are a 
multitude of issues and a fair amount of controversy 
involved in this massive undertaking but 4FRI is a 
remarkable program of national significance. 
 Arizona is further excelling in green building 
strategies. Our state is tied with New York in 10th 
place nationally for LEED certified buildings, which 
set the competitive price scale for commercial and 
institutional real estate in major metropolitan areas.
That’s just some of what’s trending. If you 
want to be inspired by good work that balances 
economic prosperity and sustainability in individual 

communities across our state, look to projects recognized 
in Arizona Forward’s 35th annual Environmental 
Excellence Awards program. Open to entries statewide 
for the first time ever, more than 125 nominations 
were received representing 30 municipalities, 18 of 
which were from outside of Maricopa County where 
the program has historically concentrated.               
 Top honors overall went to the City of Tucson 
for its Sun Link Streetcar that connects more than 
100,000 people with affordable, clean and comfortable 
travel, linking five districts along a four-mile line 
with 23 stops along the way. It is the largest, most 
complex construction project the city of Tucson has 
ever undertaken and is also the nation’s first Made in 
America streetcar system in almost 60 years. 
 Arizona Forward has a long, rich history of 
supporting sustainability initiatives since 1969 when it 
operated as Valley Forward and focused on metropolitan 
Phoenix. The mission was expanded statewide in 
2013 with impressive results. Large companies and 
small businesses joined forces with municipalities and 
government agencies, educational institutions, related 
non-profits and a host of concerned citizens throughout 
the Grand Canyon State.
 They share a vision for environmental quality and 
economic prosperity throughout Arizona, which is 
expressed in a robust agenda that includes: a balanced 
statewide multimodal transportation system; smart 
growth strategies and open space planning; healthy 
forest ecosystems; improved air quality; energy 
alternatives; and a resilient water supply – all under 
the umbrella of healthy communities. 
 First and foremost, Arizona Forward is a business-
based organization. Members recognize that promoting 
sustainability, conserving natural resources and 
preserving our unique desert environment is imperative 
to maintaining and improving the quality of life here for 
future generations.
 Arizona Forward 
is helping to ensure 
that decisions about 
how residents will live 
tomorrow are made 
with foresight and 
imagination today. 

www.AZAEP.org 

The AZAEP Chapter officers for 2016 are:
Mike Dawson           President

  Beth Defend  Vice-President
    Dorothy Hallock      Treasurer    
    Eileen Baden            Secretary
    Pat Mariella, Ph.D.  Past President
The At-Large Board Members are:
 Jennie Cure, Arizona Department of Environmental Quality
 Kristin Gade, Ph.D., Arizona Department of Transportation
 Karl Rains, Environmental Planner
At the January 26, 2016 meeting our speaker was 
Dr. Nancy Selover, Arizona State University – State 
Climatologist . 
Topic: Climate 
Change Impact 
in Arizona. 
 V i s i t  o u r 
website for more 
information!
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The Alliance and the Pinal County Air Quality Department co-hosted our 
annual Pinal County Air Quality Permit Compliance Assistance Seminar 

on January 27th, 2016, at the Historic 1891 Florence Courthouse, in Florence, 
Arizona. Attendees participated in presentations by Pinal County AQ regulators 
and industry experts on topics including: "Design of a Permit", "Permitting 
Process", "Compliance Inspections", "Enforcement Procedures", "Making 
$$$ Being Green, Risk vs Rewards, & How to Make Life Miserable", "Non-
Attainment Dust Rules", "Proposed Exception Events Rule Modifications", and 
"Particulate Matter and Ozone Update". If you have an Air Quality Permit and 
you missed this seminar, or if your permitted facility is in Maricopa County, 
stay tuned -- we will be announcing the date 
and location of the 2016 Maricopa County Air 
Quality Permit Compliance Assistance Seminar 
in the upcoming months. 
 If you have any questions about the Alli-
ance, or any of our upcoming events, contact 
me at Gregory.Bopp@Honeywell.com or call 
our office at 480-422-7392. 

EPAZ will be hosting the 12th Annual Gatekeeper 
Regulatory Roundup conference March 29-30, 2016 at 

the Doubletree Hotel located on Priest & Broadway.  (See 
our full page advertisement on page 4). We are very pleased 
with how the agenda is pulling together and invite you to 
visit our website to view the latest information.
Upcoming Events:  
 February 5, 2016 our luncheon will feature “Solar 
Energy in Arizona”, presented by Andrew Diaz, SUN 
Edison.  This is a joint luncheon with ASSE and will be 
held at Gateway Community College.
 March 10, 2016 our luncheon topic and speaker are 
being determined.
 April 14, 2016 our luncheon topic will be Toxic Release 
Inventory Reporting.  Speaker is being determined.
 April 22, 2016 we will be hosting our annual Golf 
Tournament at the Legacy Golf Resort.
 EPAZ hosts monthly luncheon meetings on the 
second Thursday  of  the 
month from 11:30 AM to 
1:00 PM at the SRP PERA 
Club.  For the most up to 
date  informat ion,  event 
deta i l s  and re se r va t ions 
please visit our website at 
www.epaz.org. 

The New Year is here and we are ready for it! Our 
first meeting of 2016 was on January 21, at the 

Maricopa County Air Quality Department where we 
watched AWMA International’s “Ozone 101: Understand 
the sources, formation, and health and ecosystem effects” 
webinar. The webinar was very informative and we are 
looking into having more ozone focused meetings as the 
new level of 0.070 ppm becomes the standard.

 Upcoming meetings:  January 28 will be our first Happy Hour of 2016 
at Switch (south of Central and Thomas). On February 15 (President’s 
Day), Tucson Electric Power will be hosting us for a tour of the AREVA 
Solar Boost Project. We are looking forward to this opportunity and getting 
to know our neighbors to the south. We are planning a presentation on 
Maricopa County’s new minor NSR rules 
for March, which will be the counterpart 
to Steve Burr’s presentation on ADEQ’s 
reforms late last year.
 For more information about us, or 
upcoming meet ings ,  p lease  v i s i t  our 
website at www.awma-gcs.org.  

www.awma-gcs.com



       



       



       


