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MeMber Savvy
The Value of AAEES Membership to you

The American Academy of Environmental Engineers and Scientists (AAEES) Board certifies environmen-
tal engineers and scientists for the benefit of the profession and the public. AAEES’s annual Excellence 
in Environmental Engineering and Science Awards recognize and promote advanced, efficient, and 
sustainable solutions to environmental challenges. Accredited by the Council of Engineering & Scien-
tific Specialty Boards, AAEES also collaborates on PE licensure and university program accreditation.  
AAEES offers professional continuing education, student membership and chapters, K-12 education, in-
dividual achievement awards, and professional and public resources through the Selection and Career 
Guide.

Your membership provides you benefits including access to technical information, networking, and 
career opportunities.  In particular, listed below are nine benefits of Academy membership.  Are you 
making the most of them?

1.  recognition
Certification in an environmental specialty field is acknowledged when you proudly display the BCEE 
or BCES title
2.  PublicationS

The Environmental Engineer and Scientist; Who’s Who in Environmental Engineering and Science;  
Environmental Engineering and Science Selection and Career Guide; and Environmental Engineering 
Body of Knowledge
3.  networking

AAEES Website (http://www.aaees.org); Social Media connections; Student Chapters and  
Tau Chi Alpha
4.  awardS

Excellence in Environmental Engineering and Science Competition; Environmental Communication 
Awards; and AAEES Individual Awards
5.  Mentoring

AAEES Mentoring Program provides an opportunity to mentor other professionals
6.  SeMinarS/workShoPS

Local, regional, and national seminars and workshops; Speaking opportunities
7.  kaPPe lecture SerieS

A program that brings professional expertise to universities
8.  coMMitteeS

Opportunities abound for volunteer work that benefits the Academy and you
9.  accreditation

AAEES is a full partner in the Accreditation Board for Engineering and Technology
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EXECUTIVE DIRECTOR’S PAGE Burk Kalweit

DO YOU KNOW WHO THESE PEOPLE ARE?
Before we answer the question in the headline, let’s take a quick side 

trip. At the end of April, the Academy will be holding its annual En-
vironmental Engineering and Science Awards & Technical Confer-

ence. This is a celebration of the best and the brightest, as well as a celebration 
of new ideas and new applications of those ideas into results that generate a 
positive societal impact.

One of the featured presentations this year will be marking the hundredth 
anniversary of the development of the activated sludge process. When I first 
heard about this I thought to myself, “Wow, that’s really interesting. What 
other industries are there where the seminal technology is largely unchanged 
for the past 100 years?”  

Now if that seems like an ill-informed question, you have to cut me a 
little slack because I am not an environmental engineer by training. As such, 
I could be completely off-the-wall. And I will be counting on our readership 
to correct me if that is the case. However, given the available evidence of that 
single data point, there certainly does seem to be a relative paucity of innova-
tion in the environmental science and engineering field. Which, of course, 
begs the question, why is that the case?  To which the most popular answer is, 
“well, it’s complicated.”  So I will take it on as a personal mission to find out 
more about this phenomenon and am enlisting volunteers to help me find 
out more.

WITH THAT AS A PREAMBLE, LET ME OFFER A RELATED QUOTE FOR YOUR 
CONSIDERATION. 

	 “Our Goal: to enable universal access to sustainable sanitation ser-
vices by supporting the development of radically new sanitation 
technologies as well as markets for new sanitation products and 
services.”

Well, if you recognize the people in the picture, then you have probably 
figured out that the quote comes from them. Or more accurately, the quote 
comes from the Bill and Melinda Gates Foundation web site, which has as 
one of its focal areas the entire field of water, sanitation and hygiene. Or in 
the words of the Foundation, “sanitation is our top priority because we have 
identified it as a neglected area in which we can spur significant change.”  
Here is how they frame the problem:

•	 In the developing world, 2.5 billion lack adequate sanitation facili-
ties; an additional 2.1 billion urban residents use facilities that do not 
safely dispose of human waste. 

•	 Poor sanitation contributes to about 700,000 child deaths from diar-
rhea each year.

•	 Improved sanitation—including waste treatment and resource recov-
ery—is essential to a healthy and sustainable future for the developing 
world. 

•	 The foundation focuses on groundbreaking innovations in sanitation 
technology and new ways to deliver sanitation products and services, 
particularly in densely populated areas of South Asia and Sub-Saharan 
Africa. 

WHAT WOULD BILL AND MELINDA DO?

Bill and Melinda look at the world from a different perspective than most 
of us. They put together their foundation on the basis of the assumption 
that there are numerous developmental issues stifling progress in the world – 
with a particular focus on the developing countries of sub-Saharan Africa and 
southern Asia. What they discovered is that so much of what we see as human 
misery is interconnected. Much of it is a lack of infrastructure, a lack of com-
munications, a lack of education, a lack of water, a lack of electricity, a lack 
of sanitation, and the list goes on. And what Bill and Melinda acknowledge 
is that these issues have to be addressed in parallel.

Whereas historical development efforts have relied on the World Bank 
or other international financing agencies to fund projects that address these 
deficiencies – projects that were typically scaled in the tens if not hundreds 
of millions of dollars – the Gates approach is to develop, for want of a better 
term, appropriate solutions. They are looking for approaches to solving prob-
lems that are smaller scale, that are readily implementable, and that are within 
the means of the intended audience. As stated above, they are also looking for 
solutions that are technology driven. They firmly believe that the solutions to 
today’s problems need to be nurtured from within the community.

SHOW ME TANGIBLE EVIDENCE OF 
THEIR EFFORTS

The picture to the left is an example 
of the kind of things that the Bill 
and Melinda foundation is funding. 
Without getting into the details, what 
makes this totally unique is that the 
water used for flushing is then subse-
quently recycled within the unit for 
hand washing. If you want to find 
out more about this device, feel free 
to look at the Gates Foundation web-
site and search under the term ‘Blue 
Diversion.’
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THE DOMINO EFFECT…

So let’s not wander too far afield here, though that is easy to do. Instead, let’s 
take a look at what’s going on here structurally. What I find most encourag-
ing about this quick investigation is that Bill and Melinda Gates have come 
to the same realization that people in the environmental engineering and 
science field reached years ago; there can be no progress for society unless it is 
able to meet the basic needs of its people. And in our case, these basic needs 
include water and sanitation as well as all the other myriad items in the gen-
eral category of environmental science and/or environmental engineering. 

If you have an environment in which people get sick from the water they 
drink or the bodies of water that they live near, you can’t create a reliable 
workforce. If people spend half their lives sick, it’s hard to go to school and 
be able to concentrate. If you have to spend three or four hours a day on a 
round-trip walk to the nearest source of clean water, the opportunity cost 
of doing that is significant, i.e. you can’t tend a garden. And the list goes on 
and on. 

Putting that into a context that Bill Gates would fully appreciate, water 
and sanitation are an enabling technology. Until you have addressed that is-
sue, everything else remains problematic. It’s not unlike building the Panama 
Canal. While the technology was there to do the job – the basic digging and 
lock building and other engineering feats connected to that project – with-
out a means and method for dealing with the malaria issue that crippled the 
workforce, there would be no Panama Canal.

SO WE KNOW THAT BILL AND MELINDA ARE VERY INTERESTED IN THIS AREA, 
BUT WHAT DOES THAT REALLY MEAN IN DOLLARS? 

Probably the simplest context to explain the scope and scale of their efforts is 
to look at the funding commitments they have made over the past couple of 
years. In 2011, the Foundation spent close to $490 million in their Global 
Development area. This is money spent for strictly research and demonstra-
tion project of new technologies. The portion of that $490 million that went 
to water, sanitation, and hygiene was $44 million. As an indication of shifting 
priorities, and perhaps a better understanding of the strategic value of mak-
ing these investments in water and sanitation, the 2012 Foundation funding 
for global development had grown to $667 million. Yes, we can call that two-
thirds of $1 billion. Of that total, just under $64 million went to the water, 
sanitation, and hygiene area. So in two years, the Gates foundation invested 
close to $110 million to find new and better ways of providing basic services 
to the people who need them the most. We don’t have the numbers for 2013 
yet, but every indication is that the foundation’s funding has increased which, 
in turn, has enabled them to maintain or grow their grant commitments. 

SO WHAT’S THE PUNCHLINE TO THIS STORY? 

Well, there are a variety of ways we could interpret what’s going on here. 
One simple takeaway is that when an organization as large and powerful as 
the Bill and Melinda Gates foundation demonstrates an interest in the area 
you’re working in, you should probably pay attention. They have the means 
to do whatever they want, wherever they want. The fact that they have chosen 
environmental issues that directly connect to what the Academy is doing is 
an indication that we may be missing an opportunity. 

Just as there is a demonstrated need to have a certification process for 
highly experienced environmental engineers and scientists in the United 
States, one could imagine that there is an even larger need to educate and 
credential the people who are on site in these developing countries. Just a 
quick example; the tagline that goes with the photograph of the two gentle-
men working on the plastic pipe is: emptying a pit latrine in an apartment 
block in Nairobi Kenya. I think it’s safe to say that neither of these two men 
are educated in the science and engineering aspects of the job they are doing.

So, is there a role for the Academy to play in helping the Gates founda-
tion achieve its objectives in bringing sanitation and safe water to those areas 
of the world that don’t currently have it?  One has to think that the answer 
is a self-evident of course. What that activity or contribution might be is less 
self-evident. 

THERE IS ONE WAY TO FIND OUT 

We need to make a connection with the Gates foundation. Let’s try to find 
out what their vision is around the education of people in the environmental 
engineering area. If so, what are the options for establishing programs that 
qualify and certify people who are already there and  maintaining the systems 
in place. How do we prepare them to become the work force that will be 
called on to install and maintain the new technologies that the Gates founda-
tion is working to develop?  There is a very large amount of territory to be 
covered, and a very deep well of opportunities to be considered. 

SO WHAT’S OUR BOTTOM LINE FOR THIS LESSON?  

It looks to me that the area we are working in is now officially cool. After 
all, it’s not every day that you have the richest man in the world and his wife 
devote a significant share of their time and energy – not to mention dollars 
– to the area you’ve spent your entire career in. It’s really just a confirmation 
of what you already knew, but there is no denying that it’s pretty cool to have 
Bill Gates stand up and tell the story. 

“Just as there is a demonstrated need to have a certification process for highly experienced environmental engineers 
and scientists in the United States, one could imagine that there is an even larger need to educate and credential the 

people who are on site in these developing countries.”
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Dr. Daniel B. Oerther, P.E., BCEE, the John A. and Su-
san Mathes Chair of Environmental Health Engi-
neering at the Missouri University of Science and 
Technology was recently named a Jefferson Science 
Fellow for the upcoming academic year of 2014-
2015. The Jefferson Science Fellowship, established 
in 2003 by the U.S. Secretary of State, is designed 
to “articulate accurate science for statecraft” for 
policy makers to promote the security, prosperity, 
and democratic ideals of the U.S.A.

In his nomination for this prestigious position, Oerther highlighted his 
board certification as well as his ongoing leadership role as treasurer of the 
American Academy of Environmental Engineers and Scientists. “Board 
certification means I’m one of the best environmental engineers in the 
U.S.A. It means that I take seriously my responsibility to my profession, 
the public welfare, and serving my nation in this role,” explained Oerther.

In preparing a letter of recommendation, Mike Selna, P.E., BCEE, past 
president of the Academy offered, “Clearly, Dan has achieved tremendous 
stature as a professional environmental engineer, and he has exceeded the 
selection criteria for the Jefferson Science Fellowship including his ability to 
articulate technical issues to the general public, understand developments 
outside of his primary field, and hold an open mind to U.S. foreign policy 
discussion.”

Administered by the National Academies, the Jefferson Science Fellow-
ships are open to tenured, or similarly ranked, faculty from U.S. institu-
tions of higher learning who are U.S. citizens. As part of his assignment, 
Oerther will spend one year embedded within a Bureau of the Department 
of State as a science advisor, he will have the opportunity to travel to U.S. 
embassies and missions overseas, and he will continue to serve as a resource 
to the State Department for an additional five years. “Given the range of 
environmental challenges facing our nation – from climate change to the 
Keystone pipeline to the leadership of the U.S. in the formation of the 
United Nations Millennium Sustainability Goals – I am honored to repre-
sent our profession and to demonstrate that members of the Academy are 
leaders in the environmental field,” offered Oerther.

For more information on the program, go to http://sites.nationalacad-
emies.org/pga/jefferson/.

Dan Oerther

AWARDS AND RECOGNITION

The WEF Fellows Recognition Program 
recognizes distinguished accom-
plishments and contributions of in-
dividuals who have made an impact 
in the global water environment in 
a variety of disciplines. The WEF 
Board of Trustees approved the 
following individuals as the 2013 
group of WEF Fellows:

ÜÜ Dr. John C. Crittenden, P.E., 
BCEE, Professor, Georgia In-
stitute of Technology, Brook 
Byers Institute for Sustain-
able Systems (Atlanta, GA). 
Dr. Crittenden has been a 
Board Certified Environmen-
tal Engineer in Water Supply 
and Wastewater Engineering 
since 1990.

ÜÜ Dr. Davis Ford, P.E., BCEE, 
President, Davis L. Ford & 
Associates (Austin, TX). Dr. 
Ford is a Life Member and 
has been a Board Certified 
Environmental Engineer in 
Water Supply and Wastewa-
ter Engineering since 1975.

ÜÜ Dr. Michael C. Kavanaugh, P.E., 
BCEE, Senior Principal, Geo-
syntec Consultants (Oak-
land, CA). Dr. Kavanaugh 
has been a Board Certified 
Environmental Engineer in 
Water Supply and Wastewa-
ter Engineering since 1983, 
in Environmental Sustain-
ability since 2010, and in 
Hazardous Waste Manage-
ment since 2013.

ÜÜ Dr. Cecil Lue-Hing, P.E., BCEE, 
President, Cecil Lue-Hing 
and Associates, Inc. (Burr 
Ridge, IL). Dr. Lue-Hing 
has been a Board Certified 
Environmental Engineer in 
General Environmental En-
gineering since 1982.

ÜÜ Dr. Richard G. Luthy, P.E., 
BCEE, Professor, Stanford 
University (Stanford, CA). 
Dr. Luthy originally became 
a Board Certified Environ-
mental Engineer in General 
Environmental Engineering 
in 1982.

ÜÜ Robert C. Marini, P.E., BCEE, 
Chairman Emeritus, CDM 
Smith (Cambridge, MA). 
He is a Life Member and has 
been a Board Certified Envi-
ronmental Engineer in Sani-
tary Engineering since 1968.

ÜÜ Dr. Bruce E. Rittmann, NAE, 
BCEE, Director, Swette Center 
for Environmental Biotech-
nology, Biodesign Institute 
at Arizona State University 
(Tempe, AZ). Dr. Rittmann 
has been an AAEES Honor-
ary Member since 2013.

ÜÜ Dr. Julian Sandino, P.E., BCEE, 
Vice President, CH2M HILL 
(Kansas City, MO). Dr. San-
dino has been a Board Certi-
fied Environmental Engineer 
in Water Supply and Waste-
water Engineering since 
2010.

ÜÜ Perry L. Schafer, P.E., BCEE, 
Vice President, Brown and 
Caldwell (Alexandria, VA). 
He has been a Board Certi-
fied Environmental Engineer 
in Water Supply and Waste-
water Engineering since 
1988.

ÜÜ Dr. Henry G. Schwartz, Jr., P.E., 
BCEE, Sverdrup/Jacobs Civil, 
Inc. (Retired) (St. Louis, 
MO). He is a Life Member 
and has been a Board Certi-
fied Environmental Engineer 
in Sanitary Engineering since 
1970.

ÜÜ James F. Stahl, P.E., BCEE, Vice 
President, Senior Techni-
cal Advisor, MWH Global 
(Rancho Palos Verdes, CA). 
Mr. Stahl has been a Board 
Certified Environmental 
Engineer in Water Supply 
and Wastewater Engineering 
since 1982.

Dallas S. Baker, P.E., BCEE, has been 
elected President of the Air & 
Waste Management Association 
(A&WMA). Mr. Baker is a Branch 
Manager at the Mississippi Depart-
ment of Environmental Quality 
practicing environmental engineer-
ing in the areas of pollution pre-
vention, sustainability, energy 

conservation and other state-wide 
initiatives. Mr. Baker is a member of 
the University of Mississippi School 
of Engineering Advisory Board as 
an alumni (BSME, MS Env. Eng.). 
He has been a Board Certified Envi-
ronmental Engineer in Air Pollution 
since 2003.
Paul R. Shea, P.E., BCEE, has been 
named President-Elect of Engi-
neers without Borders USA Board 
of Directors for 2014. Mr. Shea is 
currently Senior President, Con-
struction Unit for CDM Smith 
(Denver, CO). He has been a Board 
Certified Environmental Engineer 
in Water Supply and Wastewater 
Engineering since 1997.
Daniel W. Smith, OC, FRSC, Ph.D., 
P.Eng., BCEE, has been appointed 
an Officer of the Order of Canada 
in recognition of his liftime of out-
standing achievement and merit of 
the highest degree, especially in the 

service to Canada or to human-
ity at large. In particular, he was 
recognized for his contributions to 
Environmental Engineering and 
his work in cold regions. Dr. Smith 
currently Professor Emeritus of the 
Department of Civil & Environ-
mental Engineering at the Univer-
sity of Alberta (Canada). He is the 
third member of the Faculty of En-
gineering and second member of the 
Department of Civil and Environ-
mental Engineering to be appointed 
to the Order. Dr. Smith has been a 
Board Certified Environmental En-
gineer in Water Supply and Waste-
water Engineering since 1990.

MEMBER NEWS

Member News, continued on page 13
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Help Us Grow the Academy – 
Refer a Colleague for Certification

As a member of AAEES, you are part of a growing number of environmental 
professionals who have gone the extra mile to become Board Certified. We all have our 
reasons for putting in the time and effort to achieve this milestone, but there is no doubt 
that we saw value in gaining Board Certified status. In addition to the personal aspects 
of becoming certified, many of us also think of it as a responsibility to the community we 
live and work in, a responsibility that encompasses optimizing the environmental 
solutions we develop and maximizing the benefits to be derived from our work.

Running parallel to the communities that we serve as environmental engineers and 
scientists is membership in the virtual and intellectual "community" that is represented by 
the Academy. The Academy thrives on the passion and professionalism embodied by our 
members. We are all in charge of building this community by continually identifying and 
recruiting talented individuals to join us.

That is why we are sending you this note. We need your help in finding the right people 
and directing them to us so we can begin the certification process with them. Can we 
ask that you take a few minutes to think about your staff and colleagues in the context of 
the Academy? Are there people whose body of work, technical expertise, professional 
demeanor, and energy levels makes them outstanding candidates for certification?

We know they are out there. Now we need you to take the first step by recommending 
them to us. Tell us who the star players are on your team and we will work to recognize 
them with the same measure of excellence that you have achieved. 

The annual application cycle ends March 31.  

Start compiling your list of qualified candidates now.  
For assistance, go to: http://www.aaees.org/members-recruitment.php.

OF ENVIRONMENTAL ENGINEERS & SCIENTISTS
147 Old Solomons Island Road, Suite 303

Annapolis, MD 21401
410.266.3311, FAX: 410.266.7653

http://www.aaees.org
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2015 NOTICE OF NOMINEES FOR BOARD OF TRUSTEES
The Academy’s Nominating Committee is chaired by Past President Michael W. Selna. Its members include Brian P. Flynn, Jeffrey H. Greenfield, Cecil 

Lue-Hing, James Mihelcic, and Kristin Morico. The following candidates have been recommended for 2015.

PRESIDENT-ELECT

Howard B. LaFever, P.E., BCEE

VICE PRESIDENT CANDIDATES

C. Hunter Nolen, P.E., BCEE
Robert C. Williams, P.E., BCEE

TRUSTEE-AT-LARGE CANDIDATES

Lilia Abron, Ph.D., P.E., BCEE
Jeffrey H. Greenfield Ph.D., P.E., BCEE
Richard J. Pope, P.E., BCEE
David A. Vaccari, Ph.D., P.E., BCEE

PRESIDENT-ELECT
Howard B. LaFever, P.E., BCEE, is currently a Principal at GHD 
Inc. (f/k/a Stearns & Wheler, LLC) a global (6,500 staff) engi-
neering, architectural, and environmental consulting compa-
ny working out of the Cazenovia, NY, office. He has served 
the company for 40 years with a specialty in wastewater, solid 
waste, and pipeline infrastructure. His recent emphasis has 

been in the area of sustainability. Mr. LaFever earned a B.S. in Civil Engi-
neering from Clarkson University in 1968 and an M.S. in Sanitary Engineer-
ing from Cornell University in 1973. He became a BCEE in 1982 in the 
Water Supply and Wastewater Engineering specialty and recently received 
certification in the Environmental Sustainability specialty from AAEES.

Mr. LaFever has been a strong supporter, advocate, and champion of the 
Academy at his company by incorporating AAEES certification as part of the 
professional development track for young professionals. He served on the 
Academy’s Board of Trustees for six years representing the American Public 

Works Association (APWA) and four years as Treasurer and Chairman of the 
Finance Committee. He previously served on the Finance, Audit, Member-
ship, Awards, and Executive Committees.

Mr. LaFever has recently been Chairman for the newly formed Institute for 
Sustainable Infrastructure (ISI) formed by ASCE, ACEC, and APWA and served 
on the APWA Center for Sustainability. He strongly believes that the Academy 
can play a vital role in the education, training, and certification of professionals 
leading the way to sustainable solutions to rebuild our aged infrastructure.

He strongly supports the importance of certification and enhancing the 
range of the environmental profession. He will work hard through strong 
leadership to strengthen the growth in membership, implement the strategic 
plan, and gain more involvement from the younger members and students.

Mr. LaFever thanks the nominating committee for the nomination, and 
he promises to continue and expand on the efforts of the great leadership of 
the recent Academy Presidents.

VICE PRESIDENT
C. Hunter Nolen, P.E., BCEE, is a Senior Vice President with 
AMEC, a global consulting and engineering firm. He has over 
30 years of experience as an Environmental Engineer and is in 
charge AMEC’s West US Environment & Infrastructure 
Group, providing environmental, geotechnical and materials 
services to industrial and public clients throughout the West-

ern US. Mr. Nolen’s technical specialties include development and execution 
of large-scale environmental programs, as well as design and construction 
projects requiring the integration and coordination of management, techni-
cal, community and financial issues. He has a master’s in environmental en-
gineering from Montana State University, a bachelor’s in aquatic biology 
from the University of Texas at Austin, and is a graduate of the Executive 
Education Program at the University of Texas McCombs School of Business.

Mr. Nolen’s experience includes analysis, design and construction of solu-
tions in water and wastewater treatment, storm water management, air pol-
lution control, and groundwater and soils treatment. He has provided these 
services to a wide range of clients including industry, municipalities, state 
regulators and federal agencies.

Mr. Nolen engages in numerous special assignments, committee mem-
berships, consultancy and responsibilities on behalf of AMEC, clients, and 
for the American Academy of Environmental Engineers and Scientists. For 
the Academy, Mr. Nolen is a trustee-at-large on the Board of Trustees, mem-
ber of the Executive Committee, and Chairman of the Planning Committee. 
He supported the development of the Academy’s Strategic Plan, facilitated 
the Academy’s pre-conference workshops at the joint New Jersey Water En-
vironment Association/WEF Industrial Wastewater conferences, and facili-
tated the Academy’s webinar on Environmental Management Challenges in 
Shale Oil & Gas Development. 

Mr. Nolen is pursuing the Vice President position to continue to bring 
value to the Academy’s successful pursuit of its Vision and Mission.

Rear Admiral (ret.) Robert C. Williams, P.E., DEE, F.ASCE, F.SAME, 
retired from 37 years of Uniformed Service in August 2010. In 
his last assignment, he served as the Deputy Surgeon General 
of the United States, maintaining effective relationships and 
collaborations with executive leadership within the federal 
government and serving as Chief Executive Officer of the 

6,500-plus members of the United States Public Health Service (USPHS) 
Commissioned Corps. He currently is a private consultant on public health 
and environmental engineering matters. He has more than 40 years of experi-
ence in environmental engineering and public health, including 6.5 years as 
the Chief Engineer of the USPHS. He received his B.S. in Civil Engineering 
and M. Eng. in Environmental Engineering from Texas A&M University 
and has continued his postgraduate education with courses in public health.

A Registered Professional Engineer, he serves, or has served, as an officer 
and member of national committees for several professional organizations 
including: American Water Works Association, Water Environment Fed-
eration, American Society of Civil Engineers (ASCE Fellow Grade), Society 
of American Military Engineers (SAME Fellow), AMSUS, and the Com-
missioned Officers Association of the USPHS. He currently serves on the 
AAEES Board of Trustees (BOT), representing the American Public Health 
Association. He has served on the BOT for more than 10 years in varying 
capacities. His career has been recognized by numerous awards from AAEES 
(Stanley E. Kappe Award), ASCE, CFEE, AMSUS, and USPHS awards in-
cluding two Distinguished Service Medals. He and his wife, Karen, live near 
Atlanta, Georgia.
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TRUSTEE-AT-LARGE
Dr. Lilia Abron, P.E., BCEE, is President and Chief Executive Of-
ficer of PEER Consultants, P.C. (PEER), a full-service civil 
and environmental engineering consulting firm founded in 
1978 and headquartered in Washington, D.C. The firm is one 
of the largest black, female-owned and operated, environmen-
tal engineering firms in the U.S. 

Dr. Abron has over 40 years of experience in planning, managing and 
directing environmental engineering programs for the improvement, mainte-
nance and enhancement of the physical and human environments. 

Dr. Lilia Abron, P.E., BCEE, is also the President and Founder, of PEER 
Africa (Pty) Ltd., an innovative design-build firm specializing in the plan-
ning, development and implementation of sustainable human settlements 
for low-income and indigent communities in developing countries, with of-
fices in Johannesburg and Cape Town, South Africa.

Under Dr. Abron’s leadership, PEER was recently awarded the Washing-
ton Business Journal, Top Ranked Environmental Consultants in September 
2013; the “2012 Superior Achievement Award” in the Environmental Sus-
tainability category for the Witsand iEEECO™ Sustainable Human Settle-
ment Project in Cape Town, South Africa and the American Council of 
Engineering Companies of Massachusetts (ACEC/MA) Engineering Excel-
lence Award (EEA) for the Nashville Long Term Recovery Plan in Tennessee. 

Dr. Jeffrey H. Greenfield, P.E., BCEE, is currently a Senior Engi-
neer at the South Florida Water Management District, West 
Palm Beach, Florida, a regional governmental agency that 
oversees water resources of the southern half of the state, cov-
ering 16 counties from Orlando to the Florida Keys and serv-
ing nearly 8 million residents. He has 20 years of consulting 

experience and 15 years of Civil and Environmental teaching experience 
both full-time and part-time at Florida International University and 3 years 
of part-time teaching experience at the University of Miami.

Dr. Greenfield earned a B.S. in Biology, as well as a M.S. and Ph.D. in 
Civil Engineering (Environmental Engineering Program), all from the Uni-
versity of Pittsburgh. He became a Board Certified Environmental Engineer 
in 1999 and holds two specialty certifications in Water Supply/Wastewater 
and Environmental Sustainability.

Dr. Greenfield became an active member of the AAEES Water Supply 
and Wastewater Committee in 2000 and by 2005 was appointed as chair, a 
position he still holds to date. He continues to serve on the Academy’s Awards 
and Nominating Committees. In addition to volunteering as an ABET pro-
gram evaluator for both engineering and engineering technology since 2007, 
Dr. Greenfield currently serves as an ABET engineering technology accredita-
tion commissioner. His most recent Academy activities include participation 
in the activated sludge anniversary workgroup, helping to prepare the water 
supply and wastewater exam preparation course, chair of the BCES Surface 
Water Resources exam workgroup and member of the Tau Chi Alpha com-
mittee. Dr. Greenfield is also an active recruiter of new members to become 
board-certified and an avid promoter of professional engineering profession. 

Dr. Greenfield has focused a considerable amount of time contributing 
to the advancement of the future of engineering by serving on committees 
with NSPE, ASCE, and NCEES as well on both county and state commit-
tees with the Florida Engineering Society. He received the 2013 Government 
Engineer of the Year Award from the Florida Engineering Society Florida 
Professional Engineers in Government. 

Richard J. Pope, P.E., BCEE, directs the odor control services for 
a global company of 22,000. He has worked on air quality and 
odor related issues for more than 30 years, conducted odor 
projects at over 250 municipal and industrial facilities across 
the USA and internationally, been personally involved in the 
planning and design of over 200 odor control technology sys-

tems, has given over 100 presentations at state, national and international 
conferences, provides litigation assistance, opinions and court mandated ser-
vices, and is a proponent of community outreach programs. Mr. Pope man-
ages a centralized team of dedicated odor specialists who provide full-service, 
long-term odor control planning.

Dick has a Bachelor’s Degree in Civil Engineering and a Master’s Degree 
in Environmental Engineering, is a registered professional engineer in NY 
and MI, and is Board Certified by the American Academy of Environmen-
tal Engineers and Scientists (AAEES) and a former Trustee-at-Large. He is 
the immediate past chair of the Water Environment Federation’s (WEF’s) 
Air Quality and Odor Control Committee, a contributing author on sev-
eral odor-related text books sponsored by WEF/ASCE, and a member of 
the Water Environment Research Foundation (WERF) sub-committee that 
reviews wastewater collection system and wastewater treatment plant odor 
related research projects. As Chair of the Kindergarten through 12th Grade 
(K-12) Committee for the AAEES, he believes in reaching out to and edu-
cating our young on societal issues in environmental engineering, and drives 
that message home by talking to students at middle schools, high schools 
and colleges around the US about the advantages, challenges and benefits of 
environmental engineering.

Dr. David A. Vaccari, P.E., BCEE, CPEE, is a professor of environ-
mental engineering and Director of the Department of Civil, 
Environmental and Ocean Engineering at Stevens Institute of 
Technology in Hoboken, NJ. He has a bachelor, master and 
Ph.D. degrees in environmental science, and a master degree 
in chemical engineering, all from Rutgers University.

Dr. Vaccari is a specialist in the modeling and control of biological waste-
water treatment and in modeling the fate and transport of pollution in rivers 
and streams. This work has led him to develop new methods for nonlinear 
time series analysis in a wide range of applications. His work in pollution 
control and in long-term life support systems for NASA led him to an interest 
in phosphorus resources, for which he is engaged in modeling material flow 
analyses and in forecasting of resource supply and demand. He is coauthor of 
the textbook “Environmental Biology for Engineers and Scientists” published 
by John Wiley, and has written several chapters for Water Environment Feder-
ation Manuals of Practice related to process control of wastewater treatment.

He has been prominent on the educational front, currently as a mem-
ber of the Board of Directors of ABET Inc., the engineering accreditation 
organization. He has also served ABET as a program evaluator, and commis-
sioner for the Engineering Technology Accreditation Commission (ETAC). 
He served on the AAEES Engineering Education Committee as chair, and 
is a current member. At Stevens he is Director of the Department of Civil, 
Environmental and Ocean Engineering, and is Director of Assessment for 
the School of Engineering and Science. He recently won the Wiley/AEESP 
award for outstanding contribution to environmental engineering and sci-
ence education, and the American Council of Engineering Companies of 
New Jersey Educator-of-the-Year Award. 

Ballots will be mailed in May. To be valid, ballots must be received on or before June 15, 2014. 
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THE AMERICAN ACADEMY OF ENVIRONMENTAL ENGINEERS AND 
SCIENTISTS: ENVIRONMENTALLY SUSTAINABLE ATTRIBUTES OF THE 

SAN FRANCISCO-OAKLAND BAY BRIDGE PROJECT
Steve Kadivar, Ph.D., Eng., BCEE1, and Lindsey Baker2

The San Francisco Bay is home 
to one of the most diverse 
communities of flora and 

fauna in the world, one that must 
coexist with the millions of people 
that live and work in the Bay Area. 
To protect these natural treasures, 
The California Department of Trans-
portation (Caltrans) implemented a 
comprehensive program to safeguard 
the Bay’s environment during con-
struction of the new East Span of the 
San Francisco-Oakland Bay Bridge. 

On Tuesday, October 24, 2013, 
experts gathered for a seminar at 
the San Francisco-based office of 
T.Y. Lin International Group to dis-
cuss the strategies used by the Bay 
Bridge project to protect the fragile 
ecosystem while undertaking this 
monumental construction endeavor. 

Co-presented by the Academy and 
Caltrans, this event brought togeth-
er a curated community of dynamic 
environmental leaders to share best 
practices, reflect upon challenges, 
and exchange innovative ideas.

Mr. Jeffrey L. Hahn, P.E., 
BCEE, QEP, an Environmental 
Consultant and representative of 
the Academy, began the event with 
an overview of the Academy, and 
then introduced Dr. Steve Kadivar, 
the program coordinator and event 
moderator. Dr. Kadivar received his 
Ph.D. in Civil Engineering from 
Stanford. He is a Board Certified 
Environmental Engineer (BCEE) 
by the Academy; He has been in-
volved with infrastructure projects 
as an engineer, planner, scholar and 
project manager. 

Dr. Steve Kadivar provided a brief 
overview of motivation for this semi-
nar. He had the initial idea to host a 
Bay Bridge event while he was attend-
ing the Academy’s Board of Trustees 
meeting in late 2012. He shared the 
concept with the AAEES management 
and Dr. Hugh Thompson, the AAEES 
California representative. After the 

Academy extended an invitation to 
Caltrans District 4, Dr. Kadivar, with 
the support of District 4 management, 
organized a roster of presenters that 
included a Structures Manager, a Ma-
terials Engineer, and Environmental 
Scientists and Managers.

Dr. Kadivar then outlined the 
program, and introduced the first 

Dr. Steve Kadivar stands with Jeffery Hanhn, panelists Mara Melandry, Ric 
Maggenti, Glenn Fleming, Stefan Galvez – Abadia, and Michael Whiteside.

1.	 District Office Engineer, Division of Construction, 
California Department of Transportation

2.	 Public Information Specialist for the San Francisco-Oakland Bay Bridge Public 
Information Office
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presenter, Caltrans Structure Speci-
fications Manager, Mike Whiteside. 

Since 2002, Mike has served as 
the Structure Specifications Manager 
for Caltrans’ Toll Bridge Program. As 
Manager, Mike oversees the produc-
tion of construction specifications for 
the seismic retrofit and replacement 
of California’s toll bridges. In addi-
tion to supervising a diverse team 
of state engineers and consultants, 
Mike also acts as project manager for 
the design, testing and acceptance of 
new structural components. 

Mr. Whiteside opened the dis-
cussion with a comprehensive over-
view of the San Francisco-Oakland 
Bay Bridge Seismic Safety Project. 
This included the past, present and 
future of the Bay Bridge and its new 
East Span, which opened to traffic 
on Sept. 2, 2013, and has a design 
life of 150 years.

In the early 1930s, President 
Herbert Hoover approved funding 
for a bridge across the San Francisco 
Bay in response to growing public 
demand. The California Depart-
ment of Public Works broke ground 
on what was then the world’s larg-
est steel structure on July 9, 1933. 
Engineers and designers selected a 
cantilever bridge to span Oakland to 
Yerba Buena Island and a suspension 
bridge from the Island to San Fran-
cisco, with a bore tunnel connecting 
the two. After three and half years of 
construction and a total cost of $77 
million, the Bay Bridge opened to 
traffic on November 12, 1936. 

The San Francisco-Oakland 
Bay Bridge is the busiest span in 
California with more than 280,000 
vehicles crossings each day. For 77 
years this structure has bound the 
region together, influencing the flow 
of people, goods and services. How-
ever, the bridge is situated between 
two of the most active faults in the 
United States - the Hayward fault to 
the east, and the San Andreas Fault 
to the west. Mr. Whiteside explained 
that the collapse of a 250-ton section 
of the East Span’s upper deck in the 
1989 Loma Prieta earthquake was a 
wake-up call for the entire Bay Area. 
In the aftermath of this event, Cal-
trans officials decided the time had 
come to replace the span with a new 
bridge designed to withstand the 
strongest seismic forces imaginable. 

Discussion about the new bridge 
design began in 1997, and a single-

tower self-anchored suspension 
bridge with a pedestrian and bike 
path on the south side was selected in 
1998. Mr. Whiteside then reviewed 
some of the groundbreaking seismic 
innovations that have transformed 
the new East Span into a state-of-
the-art engineering marvel, and a 
lifeline structure for the region. 

Numerous innovations help 
make the bridge secure, yet flexible 
enough, to withstand the greatest 
seismic forces expected in a 1,500-
year period. The Skyway’s concrete 
deck sections sit on 160 rebar and 
concrete steel piles driven at an angle 
up to 300 feet below the water’s sur-
face, through a process called “bat-
tering.” While this method has been 
used to secure foundations for oil 
rigs, this is the first time it has been 
used for bridge construction. The 
hinge pipe beams that sit between 
the roadway sections act like giant 
shock absorbers, designed to move 
within their sleeves during expan-
sion or contraction of the road decks 
during minor events. They are also 
designed to absorb the energy of an 
earthquake by deforming in their 
middle or “fuse” section, which will 
minimize damage to the bridge’s 
main structure. The single, 525-foot 
tall tower is made up of four separate 
pentagonal legs connected by shear 
link beams. These beams allow the 
legs to move independently, and are 
designed to protect the tower from 
catastrophic damage by absorbing 
seismic energy during an earthquake.

Mr. Whiteside closed his pre-
sentation with a look at some of the 
challenges faced during the project. 
Construction of the new East Span 
was delayed by political battles, cost 
increases due to schedule changes, 
material cost increases, and unfore-
seen construction challenges. The 
project has overcome adversity by 
focusing on the major objective - 
building a structure that carries Bay 
Area traffic safely. After 32 bolts 
broke due to hydrogen embrittle-
ment on one of the bridge piers in 
2012, Caltrans responded to the 
challenge by bringing the best and 
brightest engineers and designers 
together with an outside panel of ex-
perts and the Federal Highway Ad-
ministration. This combination of 
internal and external collaboration 
ensured that the retrofit solution was 
the best possible. 

The seminar continued with 
speaker, Ric Maggenti. As Senior 
Materials, Research and Bridge En-
gineer, Mr. Maggenti has worked 
with Caltrans for over 30 years. He 
received his BS in Civil Engineer-
ing from the California State Uni-
versity, Sacramento. Throughout 
his 30-year tenure, Mr. Maggenti 
has worked as a Concrete Materi-
als Engineer for major bridge and 
infrastructure projects around the 
Bay Area, including the new Beni-
cia/Martinez Bridge, Doyle Drive, 
the Dumbarton Bridge., the new 
Carquinez Bridge, the San Mateo/
Hayward Bridge widening and the 
Richmond/San Rafael Bridge ret-
rofits. He is also a statewide expert 
on bridge concrete, and a co-author 
of the Caltrans Offices of Structure 
Construction’s new Concrete Tech-
nology Manual.

Mr. Maggenti discussed the use 
of green concrete on the new East 
Span of the San Francisco-Oakland 
Bay Bridge. “Green” concrete mixes 
contain substantial amounts of re-
cycled materials, leading to sizeable 
reductions in greenhouse gas emis-
sions, energy use and construction 
costs. They are a durable alterna-
tive to traditional Portland cement, 
which is responsible for about 7 per-
cent of global carbon dioxide emis-
sions. Green concrete was chosen to 
meet the stringent structural design 
criteria of the new east span, which 
included thousands of cubic yards 
(cy) of concrete with strength above 
8,000 psi as well as tight shrinkage, 
creep and Modulus of Elasticity 
(MOE) requirements. The highly 
durable mix achieved the 150-year 
design life, controlling curing tem-
peratures, ion mitigation, and sea-
water attack. 

Mr. Maggenti explained that the 
use of naturally occurring pozzolan 
cements from volcanic ash dates back 
to the Roman Empire, as document-
ed by the Roman architect Vitruvius. 
Modern pozzolan cement, known as 
supplementary cementitious materi-
als (SCM), is typically comprised of 
industrial by-products that increase 
the strength of the concrete. 

More than 40 different mixes 
were used for each of the four dis-
tinct construction contracts that 
make up the new East Span of the 
Bay Bridge. Each mix contained 25-
50 percent recycled materials, like fly 

ash, a waste product left over from 
burning coal in power plants, and 
slag, a by-product of iron produc-
tion. By using cement that contained 
recycled materials, the project’s car-
bon dioxide output was reduced by 
at least 60 million pounds. 

The lecture continued with 
the third speaker, retired Caltrans 

Glenn Fleming describes the design 
of the Bubble Curtain used on the Bay 
Bridge project.

Dr. Steve Kadivar introduces the 
presenters.

Stefan Galvez-Abadia discusses 
biological monitoring programs.
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Toll Program Environmental 
Manager, Mara Melandry. Mrs. 
Melandry received a BS in archae-
ology and historic preservation 
from U.C. Berkeley. 

Mara Melandry served as the 
environmental manager for the new 
east span of the Bay Bridge from 
1997 until her retirement in 2004. 
Throughout her eight-year tenure 
on the Bay Bridge project, Mrs. Me-
landry led the environmental process 
and secured the seven environmental 
permits that were required to begin 
construction. She used her expertise 
to assist the project’s preservation of 
archaeological and historic resourc-
es. She began her presentation with 
an overview of the environmen-
tal process and regulatory context. 
Construction of the new East Span 
required an extensive environmen-
tal review process and coordination 
with a variety of state and federal 
regulatory agencies.

The preservation of cultural re-
sources was another important goal 

for the Bay Bridge project. Caltrans 
worked with the U.S. Navy, the cit-
ies of Oakland and San Francisco, 
the Advisory Council on Historic 
Preservation, and the State Office 
of Historic Preservation to protect 
the historic buildings and archeo-
logical sites on Yerba Buena Island 
(YBI) and to preserve the history 
of the original Bay Bridge. The 
Nimitz House, a classic revival-
style naval commandant’s house 
used in World War II, and Senior 
Officers’ Quarters on YBI were de-
clared Environmentally Sensitive 
Areas. Caltrans also worked closely 
with the Ohlone Indians to estab-
lish treatment of archaeological sites 
on YBI. The project also collabo-
rated with the Oakland Museum of 
California to develop exhibits that 
preserve the history of the existing 
San Francisco-Oakland Bay Bridge. 
The environmental protection team 
took numerous steps to make sure 
that construction activities did not 
disrupt the Bay’s fragile environ-

ment. Wetlands, eelgrass beds and 
sand flats were extensively surveyed, 
mapped and delineated. These areas 
were designated with fencing, buoys 
and signage as Environmentally Sen-
sitive Areas in which construction 
and access are restricted. Teams also 
worked to protect marine mammal, 
bird and fish populations through 
behavioral monitoring. 

The fourth speaker, Glenn Flem-
ing, a Mechanical Engineer for 
Caltrans, elaborated on Mara Me-
landry’s discussion of the project’s 
environmental mitigation efforts. 
For the past 12 years, Mr. Fleming 
has been involved in the design, 
analysis, and hydro-acoustic moni-
toring of marine pile driving energy 
attenuation systems. 

Some of his projects include the 
design of the bubble curtain for the 
new San Francisco-Oakland Bay 
Bridge East Span Replacement, the 
new Benicia Bridge, the three bridges 
that span the Humboldt Bay in Eu-
reka California, and the Columbia 

River Crossing Project in Vancouver, 
WA. In 2005 the San Francisco-
Oakland Bay Bridge Seismic Safety 
Project won the “Excellence in Trans-
portation Award” for the “Applica-
tion of Bubble Curtain Technology 
and Monitoring to Protect Fishery 
Resources during Pile Driving.”

The construction of the new East 
Span of the San Francisco-Oakland 
Bay Bridge (SFOBB) entailed driv-
ing 259 large diameters Cast in Steel 
Shell (CISS) piles in San Francisco 
Bay to support the Skyway and Self 
Anchored Suspension (SAS) compo-
nents of the bridge. To reduce the 
impacts to endangered and threat-
ened species in San Francisco Bay, 
construction plans specified the use 
of a Marine Pile Driving Energy At-
tenuation System, or “Bubble Cur-
tain,” to surround the large diameter 
piles during pile driving in order to 
attenuate peak underwater sound 
pressure levels (SPLs).

The 1700 Kjoule hydraulic im-
pact hammer required to drive these 

Structure Specifications Manager Mike Whiteside presents to the group. Ric Maggenti begins his presentation.

Mara Melandry discusses the challenges of environmental compliance. Audience members participate in the discussion.
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large diameter piles is known to pro-
duce peak underwater sound pres-
sure levels that are strong enough 
to result in severe barotraumas to 
aquatic organisms close to the pile 
driving operation. Barotraumas 
are pathologies associated with ex-
posure to large pressure gradients. 
Barotraumas include hemorrhaging 
and rupture of the internal organs 
such as the swim bladder and kid-
neys of fish.

The goal of the attenuation sys-
tem is to reduce the potential adverse 
impact of pile driving using impact 
style hammers during construction 
to listed and endangered species. A 
properly designed, constructed and 
deployed energy attenuation system, 
which provides complete coverage of 
the pile have proven to reduce sound 
pressure levels by as much as 98%.

The system designed for use on 
the new East Span of the San Fran-
cisco-Oakland Bay Bridge, reduced 
the sound pressure levels by as much 
as 18 db. The Bubble Curtains atten-
uation is achieved by “de-coupling” 
the vibrating pile (source) from the 
water column in addition to the dis-
persion of air bubbles in the water. 
The air bubbles increase the com-
pressibility of the water by several 
orders of magnitude above that of 
bubble-free water, thereby greatly 
reducing the velocity and increas-

ing the rise-time of the shockwave. 
These small manifold bubble curtain 
systems are cost effective marine 
protection mitigation methods.

Caltrans District 4 Environmen-
tal Manager Stefan Galvez-Abadia 
concluded the program with an 
overview of the project’s biological 
monitoring and mitigation pro-
grams. Mr. Galvez-Abadia has 26 
years of experience in the environ-
mental and transportation fields, 
this includes the planning permit-
ting and construction of signifi-
cant projects such as the Caldecott 
Tunnel, Devil’s Slide, and most Toll 
Bridge retrofits. 

Stefan Galvez-Abadia currently 
serves as the Environmental Man-
ager for Toll Bridge projects and as 
an Office Chief in the Division of 
Environmental Analysis where he 
oversees the preparation of envi-
ronmental documents for District 
4. Stefan has also been an effective 
statewide liaison with the California 
Coastal Commission. 

The Bay Bridge Seismic Retrofit 
Project has taken extensive measures 
to ensure that construction activi-
ties do not affect the environment 
around the bridge. By establishing 
Environmentally Sensitive Areas, 
Caltrans ensured the protection of 
these habitats. In support of overall 
fish protection efforts in the area, 

the project also has helped fund 
more than 15 fish research and hab-
itat restoration projects in the San 
Francisco Bay.

In addition to establishing these 
habitat areas, the team worked to 
protect marine mammals, birds and 
fish that live in and around the Bay. 
To protect marine mammals, such 
as harbor seals, sea lions, harbor 
porpoises and gray whales, the team 
monitored their populations to en-
sure they were not in the work area 
prior to the start of any pile driving 
of the bridge’s more than 2,000 tem-
porary and permanent piles. 

Since birds have been roosting 
on the original Bay Bridge for years, 
the environmental team designed 
special platforms (a.k.a., “Cormo-
rant Condos”) under the Skyway to 
provide nesting replacement habitat. 
The project will provide opportuni-
ties for the creation and/or enhance-
ment of shorebird roosting habitat 
in the East Bay. Furthermore, the 
team regularly monitored birds in 
the area, such as the American per-
egrine falcon, California least tern, 
California brown pelican, double-
crested cormorant and western gull, 
to ensure they were not disturbed by 
construction activities. 

Mr. Galvez-Abadia also described 
the establishment of an off-site con-
struction stormwater treatment proj-

ect that allowed Caltrans to capture, 
store and treat stormwater runoff. 
The Bay Bridge project created a rain-
water garden designed to collect and 
treat storm water runoff from 155 
acres of the Bay Bridge approach. 

Though the new East Span is 
now open to the public, Mr. Galvez-
Abadia explained that the stringent 
environmental monitoring and bio-
logical mitigation efforts will con-
tinue well into the future, as team 
work with demolition contractors 
to ensure the safe dismantling of the 
original east span. 

Dr Kadivar then thanked and in-
vited all of the speakers to the head 
table for a Questions and Answers 
session. This led to interesting dis-
cussions amongst the audience and 
the presenters.

The Academy recognizes excel-
lence in the field of environmental 
engineering and science, and the Bay 
Bridge and other Toll Bridge proj-
ects have demonstrated an outstand-
ing commitment to environmental 
protection. The AAEES San Fran-
cisco-Oakland Bay Bridge lecture 
provided the opportunity for profes-
sionals to learn first-hand about the 
practical application and the chal-
lenges of environmental aspects of 
major infrastructure projects. 

IN MEMORIAM

George R. Crombie

George R. Crombie, MPA, 
BCEEM, PWLF, passed 
away February 23, 
2014, in Plymouth, 
MA. He received his AS 
and BS from University 

of New Hampshire and his MPA 
from Northeastern University. He 
was heavily involved in the American 
Public Works Association where he 
served as a Past President, on the 
Board of Directors, and on numer-
ous committees and taskforces. Mr. 
Crombie most recently served as Se-
nior Faculty of Public Works Admin-
istration in the MPA program at 
Norwich University (Northfield, 
VT). He had been an Honorary 
Member of AAEES since 2010.

Chuck Sorber

Dr. Charles. A “Chuck” 
Sorber, P.E., BCEE, 
passed away October 
28, 2013. Dr. Sorber, a 
Past President of the 
Water Environmental 

Federation (1982-1983), was Profes-
sor Emeritus in the Department of 
Civil, Architectural, and Environ-
mental Engineering at the Universi-
ty of Texas (UT) at Austin. He 
received both his BS and MS in 
Sanitary Engineering from Pennsyl-
vania State University and his Ph.D. 
in Civil Engineering from Universi-
ty of Texas at Austin. 

Dr. Sorber had been an active 
member of many organizations in-
cluding AAEES, American Society 
of Civil Engineers, American Water 
Works Association, the National So-

ciety of Professional Engineers, Wa-
ter Environmental Federation, and 
Water Environmental Association of 
Texas. He was essential to the suc-
cess of the Stockholm Water Prize, 
Stockholm Industry Water Award, 
and the Stockholm Junior Water 
Prize. Dr. Sorber served in many 
capacities for AAEES including as 
member of the Bylaws, Policies & 
Procedures Committee and the E3 
Committee, a Trustee-at-Large, and 
was the recipient of the Gordon 
Maskew Fair Award in 1993. 

Dr. Sorber was an Emeritus 
Member and had been a Board Cer-
tified Environmental Engineer in 
Water Supply and Wastewater since 
1985.

Al Wollmann, P.E., BCEE, passed away 
on November 4, 2013. Mr. Woll-
man was a Chief Design Engi-
neer and Senior Technologies with 
CH2M Hill with more than 35 
years of expertise specifically in wa-
ter and wastewater treatment and 
holds five patents related to the ad-
vanced treatment of wastewater. He 
received his BS in Civil Engineering 
from Purdue University. Mr. Wol-
man was a well-respected employee 
and is remembered for mentoring 
and training young engineers at 
CH2M HILL. He was a Life Mem-
ber and had been a Board Certified 
Environmental Engineer in Water 
Supply and Wastewater Engineering 
since 1980. 

MEMBER NEWS, continued from page 6
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2014 AAEES HONOREES
GORDON MASKEW FAIR AWARD

The Gordon Maskew Fair Award honors one of the pioneers of environmental engineering. Dean Fair, in addition to his own exemplary career, spawned a living legacy dur-
ing his lifetime – those that he taught are now teaching us. Through the Fair Award, the Academy seeks to identify Board Certified Environmental Engineers, Board Certified 
Environmental Engineering Members, and Board Certified Environmental Scientists who have contributed to the status of the environmental engineering or science professions 
by exemplary professional conduct; recognized achievements in the practice of environmental engineering or science; and significant contributions to the control of the quality 
of the world’s environment.

Dr. Perry McCarty

Perry L. McCarty is the Silas H. Palmer Professor 
Emeritus at Stanford University, where he came in 
1962 to develop their environmental engineering 

and science program. He has had positions at Harvard, 
MIT, Wayne State, a Chair Professorship at Tsinghua Uni-
versity, China, and World Class University Professorship 
at Inha University, South Korea. He has been an invited 
guest lecturer at more than 80 universities worldwide.

McCarty received a bachelor’s degree in civil engineering from Wayne 
State University, and M.S. and Sc.D. degrees from the Massachusetts In-
stitute of Technology. He was Chairman of Stanford’s Department of Civil 
and Environmental Engineering from 1980-1985, and Director of Stanford’s 
Western Region Hazardous Substance Research Center from 1989-2002. 

McCarty was elected to the National Academy of Engineering, the 
American Academy of Arts and Sciences, the American Academy of Mi-
crobiology, Distinguished Member of the American Society of Civil Engi-
neers, and Honorary Member in the American Academy of Environmental 
Engineering and Science, the American Water Works Association, and the 
Water Environment Federation. He has received numerous awards, includ-
ing the John and Alice Tyler Prize for Environmental Achievement in 1992, 
the Athalie Richardson Irvine Clarke Prize for Outstanding Achievements 
in Water Science and Technology in 1997, and the Stockholm Water Prize 
in 2007. He has over 350 publications, and is coauthor of the textbooks, 
Chemistry for Environmental Engineering and Science, and Environmental 
Biotechnology - Principles and Applications. He has served the profession 
broadly, including with numerous committees, boards, and commissions 
for the National Academies.

EDWARD J. CLEARY AWARD
The Cleary Award is given to an individual who is an outstanding performer in the management of environmental protection enterprises conducted under either public of private 
auspices who have demonstrated exemplary professional conduct, personal leadership, originality in devising new environmental protection techniques and sensitivity and 
responsiveness to social, economic, and political factors in environmental protection.

Walter F. Bailey, P.E., BCEE, WEF Fellow

Walter F. Bailey is Assistant General Manager of 
the District of Columbia Water and Sewer Au-
thority (DC Water). Mr. Bailey is responsible 

for the management of the Blue Plains Advanced Waste-
water Treatment Plant, as well as the Authority’s Biosolids 
Management Program, Process Engineering Department, 
Laboratory, and Process Research and Development Pro-
gram, and its Industrial Pretreatment Program. Blue 

Plains has a design capacity of 370 MGD and serves 2.2 million people in the 
Washington, DC, metropolitan area. It regularly achieves award winning per-
formance, including NACWA Platinum awards. 

DC Water has been very active in developing process technology. Ex-
amples of these efforts include significant work on nitrogen removal and 
advanced anaerobic digestion. For these and other efforts, DC Water has 

received awards for being a leader in wastewater treatment technology and 
management, for example; the AAEES Excellence in Environmental Engi-
neering Grand Prize in 2012 for Research on Energy Neutrality and in 2013 
for Research on Mainstream Deammonification. 

Mr. Bailey has received several professional awards from the WEF includ-
ing: the Emerson Medal, the Hatfield Award, the Bedell Award, the Schroep-
fer Award, the Gascoigne Medal, and the Fuhrman Medal. He also served as 
President of the Chesapeake Water Environment Association

Mr. Bailey holds a B.S. in Civil Engineering from Virginia Tech and M.S. 
in Environmental Engineering from George Washington University. He is 
a Licensed Professional Engineer, a Licensed Wastewater Treatment Plant 
Operator, and a Board Certified Environmental Engineer. He has received 
two U.S. patents for developing treatment processes at Blue Plains and is the 
author or coauthor of more than 75 technical presentations and publications. 

STANLEY E. KAPPE AWARD
The Stanley E. Kappe Award honors the man whose dedicated leadership, strong devotion, and tireless efforts contributed so much to the growth and advancement of AAEES 
during the period he served as its Executive Director, 1971 to 1981. This Award is presented to the Board Certified Environmental Engineer or Board Certification Environmental 
Scientist who has performed extraordinary and outstanding service contributory to significant advancement of public awareness to the betterment of the total environment and 
other objectives to the Academy.

Dr. Debra Reinhart, P.E., BCEE

Dr. Debra Reinhart is a Pegasus Professor and As-
sistant Vice President for Research and Commer-
cialization at the University of Central Florida 

and a member of the Civil, Environmental and Construc-
tion Engineering Department. She holds a B.S. in Engi-
neering from Florida Technological University, and an 
M.S. in Sanitary Engineering and a Ph.D. in Environmen-
tal Engineering from Georgia Institute of Technology. 

Dr. Reinhart served from 2011-2013 as the Environmental Engineering 
Program Manager at the U.S. National Science Foundation in Washington 
DC. Prior to entering academia, Dr. Reinhart was a consulting engineer for 
Keck and Wood and Ch2M Hill, both in Atlanta, Georgia. She was also 
Chief of the Research and Development Division of the Bureau of Pollution 
Control for the City of Atlanta, Georgia.

Dr. Reinhart’s research area is solid waste management, with a focus 
on optimized waste collection and sustainable operation of landfills. Her 
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research has been supported by grants from and contracts with both gov-
ernment agencies and private companies, with research support from the 
federal government (U.S. Environmental Protection Agency through sub-
contractor ARCADIS, and the National Science Foundation), core fund-
ing from the State of Florida (Hinkley Center for Solid and Hazardous 
Waste Management), and from the Environmental Research and Educa-
tion Foundation. Dr. Reinhart is an Associate Editor for the Waste Man-
agement Journal, a member of the Managing Board of the International 
Waste Working Group, and a member of the Environmental Research and 
Education Foundation Board. In addition she is a member of the ABET 
Engineering Accreditation Commission and served as an ABET program 
evaluator for the past eight years. She has served on the American Society 
of Civil Engineer’s Report Card for America’s Infrastructure Committee for 
the last three report cards. 

Dr. Reinhart has received national recognition from National Aeronautics 
and Space Administration, AAEES, the Tech Museum of Innovation, Solid 
Waste Association of North America and others. She is a registered profes-
sional engineer in Florida and Georgia, a Board Certified Environmental 
Engineer, and Fellow of the American Society of Civil Engineers and the 
American Association for the Advancement of Science. 

Dr. Reinhart has been quite active with AAEES. In addition to her ABET 
volunteer efforts, she was on the AAEES Board of Trustees from 1992 – 2010 
and was the President in 2009. She chaired the Environmental Engineering 
Body of Knowledge Task Force which produced the Body of Knowledge in 
2009. She has served on numerous committees for AAEES, including Strate-
gic Planning, Policies and Procedures, Education, Solid Waste, Membership, 
Development and Outreach, Awards, Nominating, and Seminars and Work-
shop committees, the Website Working Group and has been on the board of 
the Environmental Engineering and Science Foundation since 2010. 

HONORARY MEMBER AWARD
One or more Honorary Member may be selected each year by the Academy’s Board of Trustees by affirmative vote of at least two-thirds of its members. The individual so 
honored possesses one or more of the following characteristics: has attained a position of eminence in the field of environmental and/or human health protection; has made a 
single noteworthy contribution or sustained contribution to the advancement of environmental and/or human health protection; or has rendered outstanding service over a long 
period of time resulting in the advancement of the affairs of the Academy.

Dr. David Jenkins 

David Jenkins is Professor Emeritus of Civil and 
Environmental Engineering at the University of 
California at Berkeley. He was born and educat-

ed in the United Kingdom. He holds a B.Sc. in Applied 
Biochemistry from Birmingham University and a Ph.D. 
in Public Health Engineering from the University of 
Durham, King’s College. He conducted research and 
taught environmental engineering at Berkeley from 1960 

until 1999. He served the CEE department as Chair of the Environmental 
Engineering Group and Vice-chair of the Department. Dr. Jenkins was Direc-
tor of the Environmental Engineering and Health Sciences Research Labora-
tory. Upon retirement, he was awarded the Berkeley Citation. He continues 
to be professionally active in wastewater treatment plant research, teaching 
and practice in the USA, Great Britain, Singapore, Italy and Brazil.

Professor Jenkins has researched and published widely in environmental 
engineering. His major areas of research are biological wastewater and sludge 
treatment processes, water and wastewater chemistry and microbiology. In 

these areas, he has focused on the causes and controls of activated sludge sol-
ids separation problems and the chemical and biological methods of nutrient 
removal. In his professional work Dr. Jenkins specializes in the upgrading 
and troubleshooting of wastewater treatment plants and in environmental 
and process problems involving his expertise in chemistry and microbiology.

David Jenkins is the author of more than 250 publications and reports 
and the co-author of four texts. He is a member of the US National Academy 
of Engineering and an Honorary Member of the Berkeley Academy of distin-
guished Civil Engineering Alumni. He has received the Water Environment 
Federation (WEF) Eddy Medal for research (three times), the Camp Medal 
for contributions to wastewater treatment practice, the Fair Medal for waste-
water engineering education, the Gasgoine Medal for wastewater treatment 
plant operations research (two times). Dr. Jenkins is an Honorary Life Mem-
ber of WEF and the International Water Association (IWA) and a recipient of 
the IWA Sam Jenkins Medal, the Ardern and Lockett Award and the Global 
Water Award. He holds the Association of Environmental Engineering and 
Science Professors Pohland medal for work that bridges theory and practice.

INTERNATIONAL HONORARY MEMBER AWARD
One International Honorary Member may be selected each year by the Academy’s Board of Trustees by affirmative vote of at least two-thirds of its members. The individual so 
honored possesses one or more of the following characteristics:  has attained a position of eminence in the field of environmental and/or human health protection internationally 
or in his or her country; has made a single noteworthy contribution or sustained contribution to the advancement of environmental and/or human health protection in a specific 
area internationally or in his or her country; or has rendered outstanding service over a long period of time resulting in the advancement of environmental and/or human health 
protection internationally or in his or her country.

Dr. Ernesto Espino de la O

Ernesto Espino, with a B.Sc. in Civil Engineering 
from the Technological Institute of Monterrey, 
joined the water and sanitation department of 

Mexico City in 1962 as a junior engineer, beginning 
what would become a life-long association with water 
and environmental engineering.

In 1965, he obtained a M.Sc. degree in Sanitary En-
gineering from Mexico’s national university and in 1968, 

his Ph. D. from the University of Texas at Austin. After that, he worked for 
four years with Engineering Science Inc., an environmental engineering firm 
that pioneered wastewater recovery in the USA.

In 1973, Dr. Espino returned to Mexico and formed his own consulting 
firm providing engineering services for the public and private sectors for

more than 23 years. In 1996, his company was acquired by Montgomery 
Watson, retaining Dr. Espino services for four more years.

In 2002, Dr. Espino returned to the public sector in the water and sani-
tation office of the Special Projects Branch for the Valley of Mexico of the 
National Water Commission. This office was entrusted with the develop-
ment of a sustainable water management program for Mexico City, a city 
that experienced a six-fold increase in population between the years 1950 and 
2000 and faced serious problems of depletion of underground water sources, 
ground subsidence due to aquifers overdraft, environmental pollution due to 
untreated wastewater discharges, etc. Wastewater recovery became one of the 
key elements of the resulting program, and that included the 800 MGD Ato-
tonilco wastewater treatment plant, now under construction and scheduled 
to be commissioned in the early months of year 2015. Presently, Dr. Espino 
acts as a part time private consultant.
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EXCELLENCE IN ENVIRONMENTAL ENGINEERING EDUCATION AWARD
The E4 Award will be granted to an educator who has made a significant contribution to the profession in the area of educating practitioners. 

Dr. Daniel B. Oerther, P.E., BCEE

Daniel B. Oerther is the Mathes Chair of Envi-
ronmental Engineering at Missouri S&T. He 
also serves as a Jefferson Science Fellow provid-

ing science, technology, and engineering advice to the 
Secretary of State. Previously, Dan was head of Civil and 
Environmental Engineering at the University of Cincin-
nati. He holds a doctorate in Environmental Engineer-
ing from the University of Illinois, he is a licensed 

Professional Engineer in Ohio, and he was Board Certified by AAEES in 
2005. In 2009, Dan received the University Research E3 Honor Award from 
AAEES for “Improved Water Quality in Northwest Tanzania.” His awards 
from AEESP include the 1999 MWH First Place Masters Thesis, the 2004 
Outstanding Educator Award, the 2007 Distinguished Service Award as Li-

aison between AEESP and WEF, and the 2010 Distinguished Service Award 
as Chief Information Officer and Member of the Board of Directors of 
AEESP. From 2014 through 2016, Dan is serving as Treasurer of AAEES, 
and he has championed the development of the Student Team Award. Dan’s 
research expertise includes genome-enabled molecular biotechnologies to 
quantify microbes in activated sludge, BNR, MBRs, and microbial source 
tracking. He has also worked extensively to promote sanitation and drinking 
water in developing countries including Brazil, Egypt, Ghana, Guatemala, 
India, Kenya, Morocco, and Tanzania. As an educator of engineering practi-
tioners, Dan has been recognized for novel course materials in biotechnology, 
in the development of experiential learning, and in the development of a 
flipped classroom, asynchronous content, and mastery learning as part of 
Introduction to Environmental Engineering.

W. WESLEY ECKENFELDER GRADUATE STUDENT RESEARCH AWARD
This award is given annually to recognize a student whose research contributes to the knowledge pool of industrial wastewater management. The award selection will be based 
on original, innovative research of publishable quality and other factors.

Maureen N. Kinyua

Maureen N. Kinyua was born and raised in 
Nyeri, Kenya. She received a BS in Civil and 
Environmental Engineering from the North 

Dakota State University in Fargo. She then moved to 
Tampa Florida where she received her Master’s in Science 
in Environmental Engineering at the University of South 
Florida. Ms. Kinyua has continued with her passion for 
research as she is currently a student pursuing her PhD in 

Environmental Engineering at the University of South Florida. Her research 
is focused on the waste to energy technologies, quantitative microbial risk 
assessment and nitrogen recovery and management systems for both the de-

veloping and developed world. She recently finished an exchange program 
between University of South Florida and the Institute for Chemical Technol-
ogy in Prague Czech Republic, where she investigated low temperature nitro-
gen removal. She will be presenting this work at the 11th IWA-Leading Edge 
Technology 2014 conference in Abu Dhabi, UAE. She has published her re-
search on waste to energy in the journal Bioresource Technology and has also 
presented this work at various prestigious conferences. Moreover, Ms. 
Kinyua’s professional interests include: international development, women 
empowerment and global education. Ms. Kinyua enjoys volunteering with 
local NGOs in Tampa Florida and has also volunteered with international 
NGOs in Nicaragua and Kenya.

W. BREWSTER SNOW AWARD
Awarded to an outstanding engineering student currently pursuing or recently completing a Masters degree in Environmental Engineering or closely related degree program.

Abhinav Gupta

Abhinav Gupta was awarded M.S. in Civil Engi-
neering from Virginia Tech in May’13. At VT, 
he worked under the dynamic leadership of Dr. 

John T. Novak, who is a renowned figure in the wastewa-
ter & solid waste industry. His master’s work was based 
on the characterization & treatment of landfill leachate 
and thermal hydrolysis pretreated anaerobic digestion 
return liquor. He has presented his research at a number 

of conferences including annual conferences of the WEF, A&WMA, ASCE 
& COPRI and has won a number of best conference paper awards, national 
scholarships and graduate research awards including the best master’s thesis 
award in the College of Engineering at Virginia Tech. He has two papers 
from his master’s work, published in journals with an impact factor > 3.0 and 
has two which are still under review. He is pretty active in most of the profes-
sional organizations in the field and is a reviewer for a number of journals. He 

has passed the FE examination in Virginia and plans on acquiring PE certifi-
cation in the next few years.

He is currently working with Intel Corporation at their chip manufac-
turing factory in Hillsboro, OR, as an Environmental Process Technology 
Development Engineer. His responsibilities at Intel include design, construc-
tion, commissioning, operations, maintenance and technology development 
of systems for treating the ever changing chemistry in the semiconductor 
industry. He has a Bachelor of Technology in Civil Engineering from the 
prestigious Indian Institute of Technology Kanpur. Before coming to the 
US, he worked in the oil & gas sector with a fortune 500 company, Indian 
Oil Corporation Limited. There, he worked as a Civil Engineer, who was 
responsible for the operation and maintenance of the industrial wastewater 
treatment plants in the refinery.
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2014 STUDENT TEAM AWARD
Awarded to the most meritorious student team project from Engineers Without Borders-USA or simillar student organization.

EWB-USA Rice University Student Chapter, Water Supply Project for Lucidia Mantilla, Nicaragua
Student Author: Adrian Bizzaro, Chapter President, (908)397-8192 mobile 
phone, acb6@rice.edu

A group of young college students at the Rice University Chapter of En-
gineers Without Borders worked with ENACAL, the national water 
company of Nicaragua, and residents of Matagalpa, a department in 

northwestern portion of the country, to build a potable water system for some 
450 residents of Lucidia Mantilla, an impoverished area in Matagalpa. The 
improvements included a pumping unit with an integrated control system 
that pumps water through some 400 meters of pipe to storage tanks. The 
water is then gravity fed directly to the taps of the Matagalpan residents.

Assessments started late in 2012, the Rice team visited the project last Au-
gust to complete construction under the leadership of students Sid Mullick 
and Rico Marquez, and returned in January for final troubleshooting under 
the leadership of students Adrian Bizzaro and Rachel Sterling. The system is 
currently operational. The previous water system was not workable because 
Lucidia Mantilla, at the heart of Nicaragua’s coffee-producing region, is at a 
higher elevation than the old system.

The students were responsible for designing the entire system. The system 
consists of a network of pipes that connects the storage tanks to each house in 
the community, so each family has in-house water access. The team was split 
up so each student had a role—project leaders, design managers, technical 
leads, communications team and logistics team. A 25-page drawing set and 
multiple reports were produced.

The team is advised by Tyler Nading, a process engineer in the drinking water 
treatment group of CH2M HILL in Houston, and Andrew Thiess, a civil engineer 
and owner of Overland Assessments in Houston. Both have complimentary ap-
pointments in Rice’s Department of Civil and Environmental Engineering.

About 80 percent of the project cost, which amounted to $40,000, was 
funded by the Rice EWB chapter. The rest came from Nicaragua, including 
ENACAL.

Upon completion of this project, the Rice chapter once again teamed 
up with ENACAL and the Matagalpan government to design a project that 
will service 1,200 people in an adjoining community. The Rice chapter has 
established a reputation for themselves in designing high quality water sys-
tems and will continue to provide aid in impoverished communities across 
the globe. 

Students from Rice University in Lucidia Mantilla, Nicaragua

Water distribution system plumbing in Lucidia Mantilla, NicaraguaConstruction of water storage tanks in Lucidia Mantilla, Nicaragua
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2014 ENVIRONMENTAL COMMUNICATIONS AWARDS
Communicating with the public at large and other constituents can 

be a complex and challenging issue. Communication and marketing 
plans must be designed to address the objectives and strategies of the 

campaign to reach target audiences.
With this in mind, in cooperation with the International Water Associa-

tion and the PIA Awards, AAEES offered a new area of competition for 2012, 
the Environmental Communications Award.

The criteria that an independent panel of judges uses to assess the entries 
include:

•	 Future value to the water engineering profession,
•	 Creativity and clarity in portraying and communicating the messages,
•	 Effectiveness in delivery and achieving desired outcome, and

•	 Integrated Design Approach – Narrative and visual elements work 
together to achieve the communication objectives.

Two winners were selected for the 2014 Environmental Communications 
Awards: one Grand Prize winner and three Honor Awards.

AAEES would like to thank the following individuals who served as judg-
es for the 2014 Environmental Communications Awards:

Judy Berkun 
Ina Cunningham, Marketing Manager, CH2M Hill
Marlene Hobel, Vice President, Corporate Communications, CDM 

Smith
Paul D. Koch, P.E., BCEE, Private Engineering Consultant

Grand Prize
ENTRANT: DC Water
PERSON(s) IN CHARGE: Nicole Condon/Pamela Mooring

CHALLENGE

Americans have become less connected to their drinking water systems, turn-
ing to bottled water out of convenience, due to water quality concerns or in 
response to successful marketing strategies from a $12 billion U.S. bottled 
water industry. The goals of the Drink Tap campaign are to restore consumer 
confidence in drinking water systems, educate the public about the benefits 
of tap water and to increase consumer preference for tap water. This entry 
covers the 2012 and 2013 activities of DC Water’s Drink Tap campaign.

TARGET AUDIENCE

The primary target audience is the consumers of water who live, work, study 
or play in the nation’s capital. Media and elected officials are secondary audi-
ences, as they play a critical role in communicating with the public.

OBJECTIVES

Education

•	 reconnect consumers with tap water, including its source and treat-
ment

•	 raise awareness of DC Water’s voluntary and mandated drinking wa-
ter monitoring program

•	 communicate benefits of reinvesting in tap water systems

Create a Preference for Tap Water

•	 demonstrate that taste is comparable to, or better than, bottled water
•	 show that tap water is as safe, or safer than, bottled water
•	 raise awareness of negative environmental and socioeconomic impacts 

of bottled water
•	 present tap water as the trendy and eco-friendly choice

Engage the Community

•	 partner with regional utilities and the Metropolitan Washington 
Council of Governments

•	 host events in diverse public spaces
•	 expand the tap water conversation through social networking
•	 increase access to tap water

IMPLEMENTATION- STRATEGIES AND TACTICS (COMPONENTS)

1. Brochures

The Household Water Quality Guide provides customers with tips for main-
taining household water quality. The guide empowers customers to feel con-
fident about their drinking water.

2. Direct Mail Campaign

•	 Newsletters - Each month, DC Water includes at least one article 
on drinking water in its external newsletter, What’s on Tap, which is 
available online and mailed to approximately 110,000 customers with 
their monthly water bill.

•	 Bill Inserts - These are used to include messaging on affordability and 
sustainability.

•	 Annual Drinking Water Quality Report - In July 2013, DC Water 
mailed a notification to all DC households about online availability 
of the annual water quality report, including information about the 
Drink Tap campaign.

3. Joint Effort and Partnerships

•	 In 2012, DC Water and neighboring utilities partnered with national 
nonprofit TapIt™ Inc. to launch a signature TapIt Metro D.C. net-
work that provides free regional access to tap water, reduces plastic 
bottle waste and promotes regional drinking water systems. The TapIt 
Metro D.C. network now boasts nearly 500 partnering businesses, a 
free mobile phone app, and a growing community of supporters.

•	 DC Water partners with universities, government entities, nonprof-
its, and community organizations to promote the campaign through 
outreach initiatives aligned with DC Water’s effort to raise awareness 
about the value of tap water.

4. Public Relations/Media

DC Water’s tap water media relations strategy includes press releases, proac-
tive media pitching and press events tied to national events (e.g. National 
Drinking Water Week, Fix-a-Leak-Week, and Earth Day).

Drink Tap: Communicating the value of tap water
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5. Branding

The Drink Tap Campaign is supported through branding efforts, including 
logos that appear on DC Water vehicles, apparel, and tap water promotional 
items.

6. Public Surveys

In 2012 and 2013, DC Water conducted District-wide public taste tests to 
see if consumers could tell the difference between tap water and bottled wa-
ter. 1,397 District residents have participated in the taste tests and completed 
surveys about their preference for tap vs. bottled water.

7. Op Eds

DC Water uses opinion pieces to present the case for tap water, including the 
General Manager’s blog and letters addressing the selection of bottled water 
over tap at government functions.

8. Public Exhibition and Special Events

DC Water participates in numerous public exhibition opportunities, includ-
ing community festivals and educational events.

9. Website

The DC Water website houses information on drinking water, but also in-
cludes a dedicated page for tap water marketing and the TapIt network.

10. Social Networking

DC Water uses a wide range of social media, including Facebook, Twitter, 
Instagram and Pinterest, to promote the campaign.

11. TapIt Metro D.C. Ad Campaign

In partnership with the Community Engagement Campaign, DC Water 
designed advertisements for a Washington Metropolitan Area Transit Asso-
ciation (WMATA) ad campaign to promote the TapIt Metro D.C. mobile 
phone applications.

12. Internal Communications

Drinking water stations are installed in all facilities and employees are en-
couraged to sign a pledge not to drink bottled water at work. Nearly 800 
employees and contractors have signed the pledge. Staff newsletter articles 
and a 2013 photo contest also supported the campaign.

EVALUATION/RESULTS

The District is hearing our message. From the local pretzel maker who insists 
that DC tap water is his secret ingredient to college students extolling the 
environmental virtues of tap water, the upward trend in perception is the fruit 
of our labor. DC Water was named one of the “Top 10 utilities to follow on 
Facebook” by Municipal Water and Sewer Magazine and the TapIt Metro D.C. 
mobile app analytics show over 1,500 downloads in the first month following 
the WMATA ad campaign. Additionally, the TapIt Metro D.C. network is 
the largest regional TapIt network in the country, and DC Water frequently 
receives requests from utilities looking to implement similar programs.

DC Water will conduct a future customer satisfaction survey, but without 
formal research and evaluation, we rely on taste test challenge results (which 
show a 5% increase in preference for tap water from 2012 to 2013), positive 
customer feedback, improved interest in the more than 150 DC Water events, 
and positive media stories, to conclude that we are achieving our objectives.

DC Water has rebounded from negative perceptions of local drinking 
water nearly a decade ago to being perceived as an industry leader for efforts 
to communicate the value of drinking water. Our results are heralded by 
government and industry publications, and replicated by other utilities. Our 
tactics can be seen as a model for communication departments of all sizes to 
implement tap water marketing.

Honor Award
ENTRANT: City of Los Angeles, Bureau of Sanitation
PERSON(s) IN CHARGE: Ronald Mayuyu/Rodrix Jennings III

BACKGROUND

The Los Angeles Environmental Learning Center at Hyperion (ELC) is a 
20,000 sq. ft. LEED (Leadership in Energy and Environmental Design) 
Gold certified facility developed by the City of Los Angeles, Department of 
Public Works, Bureau of Sanitation to address the need for increased public 
education about how urban activities affect the environment and to educate 
children (and adults) about sustainable water and solid resources manage-
ment as a catalyst to change behavior. The ELC combines exhibits devoted 
to wastewater, solid resources, stormwater, and watershed protection. The 
main challenge after building the facility was to effectively increase awareness 
of the ELC as well as bring a considerable number of visitors to the facility.

The ELC held its Grand Opening ceremony on September 16, 2013, and 
is currently in its first year of operations. Nevertheless, the goal of the mar-
keting and communication plan is to bring in 10,000 visitors to the ELC by 
June 30, 2015. The Los Angeles Environmental Learning Center at Hyper-
ion is primarily targeted to City of Los Angeles residents; however, the ELC 
welcomes visitors from all over the world.

In order to tackle the challenge of increasing the number of ELC visitors, 
the Bureau of Sanitation’s Executive Management team assembled a Strategic 
Planning Committee (SPC) comprising of an Environmental Engineer, a 

Public Relations Manager, a Marketing Manager, administrators, and a prin-
cipal consultant from a strategic planning & consulting firm. The SPC was 
tasked with creating a marketing and communication plan to attract visitors 
to the ELC in a concerted effort to increase the community’s understanding 
of the City’s and each individual’s commitment to protecting public health 
and the environment while meeting the goal of 10,000 visitors.

EVALUATION

The SPC performed an S.W.O.T. (Strengths, Weaknesses, Opportunities, 
Threats) Analysis of the ELC, and created a marketing plan to target seg-
ments of the education sector as well as environmental and community 
groups. The S.W.O.T. analysis determined the need to market the ELC to 
the Los Angeles Unified School District (LAUSD), non-LAUSD schools (in-
cluding charter schools, private schools, and the Los Angeles Archdiocese), 
universities, and colleges, community and environmental groups, and sum-
mer camp organizations.

ELC marketing messages were incorporated into numerous media such 
as the ELC website, press kit, and social media (Facebook, Twitter). These 
advertise the educational benefits of visiting the facility, and also emphasize 
that the ELC offers tours of the facility free of charge.

The Los Angeles Environmental Learning  
Center at Hyperion
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PRINTED MEDIA

An ELC Press Kit was created and distributed to members of the media 
which included various articles showcasing the ELC and its interactive exhib-
its & media, as well as exterior & interior photographs of the facility. An ELC 
brochure was also created to educate potential visitors about the different 
exhibits showcased at the ELC, as well as to provide reservation information.

SOCIAL MEDIA

An ELC website (www.lacitysan.org/elc) was created to share information 
about the various exhibits and media housed at the ELC, and also invite visi-
tors to learn about the ELC’s sustainability features, schedule tours, and plan 
their visit. Social media pages were created such as Facebook, Twitter, Yelp, 
and Tripadvisor to promote the ELC facility and tour, as well as a tour of the 
Hyperion Treatment Plant.

SURVEYS

Using Survey Monkey, an interactive surveying website, the ELC sought to 
capture responses from the general public and from educators to evaluate the 
education content of the ELC exhibits, as well as to receive feedback on tours.

OUTREACH EFFORTS

Direct outreach was performed by SPC members who contacted (via email or 
telephone) various members of the LAUSD organization, non-LAUSD enti-
ties, environmental and community groups, and summer programs with the 
expressed hope that the ELC can serve the local efforts of these organizations 
to further environmental education.

EDUCATIONAL ORGANIZATIONS

The SPC met with top education administrators from LAUSD, non-
LAUSD schools, and colleges and universities, developed a priority list of 
approaches, and created an outreach strategy tailored to LAUSD’s educa-
tion program to maximize LAUSD’s utilization of the ELC facility. In addi-
tion, the ELC has partnered with the Los Angeles Trade Technical College, 
the University of Southern California, and LAUSD on Environmental Pro-
tection Agency grant applications to incorporate the ELC in their respective 
environmental education programs.

COMMUNITY/ENVIRONMENTAL ORGANIZATIONS

The ELC is partnering with environmental organizations such as Heal the 
Bay, and Los Angeles Conservation Corps as well as with community orga-
nizations such as Gang Reduction and Youth Development, the Salvation 
Army, Boy & Girl Scouts, D.A.R.E. and LA’s Best. These organizations will 
not only receive tours of the ELC but also disseminate information to their 
participants in the ELC’s Learning Lab.

SUMMER PROGRAMS

SPC members also met with various summer programs including Los An-
geles County Parks and Recreation, Education Unlimited, and Destination 
Science to offer the ELC facility for their respective summer programs. In 
addition, the summer camp programs agreed to list the ELC as a field trip 
site on their respective websites.

DOCUMENTED RESULTS

ÜÜ Of the 425 educational programs contacted, 35 schools (or roughly 
1,000 students) have toured the ELC within the first 2 months of 
outreach. An additional 800 LAUSD students are scheduled to tour 
the ELC within the first 4 months of outreach;

ÜÜ The ELC is listed on LAUSD’s Approved Field Trip Site List;
ÜÜ ELC’s interactive education content has been reviewed and approved 
by LAUSD, and aligned with the State of California’s Next Genera-
tion Science Standards;

ÜÜ Two LAUSD professional staff development meetings have been held 
at the ELC;

ÜÜ Two LAUSD Educator Open House events are scheduled for March 
& April 2014;

ÜÜ 810 students have been scheduled from non-LAUSD sources;
ÜÜ 250 students have toured the ELC through our partnership with LA’s 
Best;

ÜÜ 2,200 children have been scheduled through our partnership with Los 
Angeles County Parks and Recreation;

ÜÜ 5 groups (roughly 200 children) have toured the ELC through our 
partnership with Heal the Bay. An additional 6 schools (roughly 440 
children) are scheduled to tour the ELC within the first 4 months of 
outreach;

ÜÜ Five (5) professional staff development meetings with GRYD have 
been scheduled.

Honor Award
ENTRANT: Simon PR
PERSON IN CHARGE: Bev Volpe

BACKGROUND AND CHALLENGES

Green City, Clean Waters is Philadelphia’s 25-year plan to protect and en-
hance the City’s waterways by managing stormwater, primarily with green 
stormwater infrastructure (GSI). This innovative program of the Philadel-
phia Water Department (PWD) is also designed to improve community 
well being, change the way we think about infrastructure, and provide na-
tional models for other American cities.

This green approach to managing storm water runoff is exciting and new. 
Unlike most traditional (gray) infrastructure, green stormwater infrastructure 
is placed above ground, impacting communities in highly visible ways and 
bringing natural beauty to urban environments. But change is never easy, and 
much is at stake. Across the country, regulators and peer cities are watching 
closely. That’s why it’s critical that communities understand PWD’s investments 
in their neighborhoods and how these investments improve the City and its 

creeks and rivers over time. The bottom line: educating the public on GSI and 
engaging them in the process is vital to build support and gain acceptance, and 
requires comprehensive and sustained marketing and communications.

TARGET AUDIENCES

The 1.7 million drinking water customers and 2.2 million storm water and 
wastewater service customers of the Philadelphia Water Department. These 
are City residents—individuals, neighborhood and civic organizations, and 
local non-profit organizations.

GOALS

ÜÜ Spark an interest in green infrastructure among City residents and 
leaders.

Green City, Clean Waters
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ÜÜ Engage and involve individuals and communities in projects on their 
blocks and in their neighborhoods.

STRATEGIES

Among the Green City, Clean Waters’ focus areas for public interest and 
engagement are Green Homes, Public Outreach and Communications De-
velopment. Included here are select programs in each.

ÜÜ Green Homes: These educate and incentivize stormwater manage-
ment on residential properties.
−	 Rain Check Program and Green Jobs: PWD offers free stormwater 

property assessments and shares in the cost of implementing prac-
tices such as rain gardens. It also provides job training for storm-
water assessors and green tool installers.

−	 Rain Barrel Program: After attending PWD-sponsored workshops, 
residents are eligible for a free installed rain barrel. 

−	 Downspout Block Builds: These improve the lives of homeowners 
in need with energy efficiency upgrades, repairs and more. PWD 
pays for downspout planters and their installation during these 
builds. 

ÜÜ Public Outreach: Using art, design and celebration to raise awareness 
and support.
−	 GSI Demonstration Projects: These high-visibility experiences cre-

ate buzz, proving that even small spaces can make a difference. 
Case in point: the 60-square foot green rooftop on a bus shelter 
across from City Hall helps manage stormwater. It’s intended to 
inspire passers-by to take on their own projects.

−	 Infill: Soak It Up Design Competition: A series of exhibitions, 
workshops, and charrettes culminated in a national GSI design 
competition. The designs responded to typical and complex storm-
water management problems in a cost-effective manner that can 
revitalize neighborhoods. See http://infill.cdesignc.org/ and http://
www.gridphilly.com/digital-edition/soak-it-up-052-special.html.

−	 Soak It Up, Philly! Events: Ribbon cuttings, art activities, flower 
plantings and green street tours help build excitement around 
GSI. Participants enjoy music, refreshments and yarn-bombed 
stormwater tree trenches to highlight new green street features.

−	 Green City, Clean Waters Art Contest: PWD asks students to il-
lustrate how we can work together to make our rivers and streams 
healthy. Winning drawings are used year-round in advertising on 
buses and subways.

−	 Green City, Clean Waters Education: Young people/students all over 
Philadelphia participate in engaging and interactive education les-
sons by experts from PWD’s Fairmount Water Works (FWW) as 
well as through Philadelphia Parks & Recreation at the Center, in 
the field and in the classroom. For example, young people coming to 
the FWW explore hands-on models of green neighborhoods and ex-
amine real time water samples using microscopes in the FWW Lab. 
The FWW’s education staff leads GSI tours to a variety of projects 
in the field to help highlight their quantitative and qualitative value. 
The hands-on experiences at the FWW and in the field increase 
awareness about water pollution, environmental stewardship, storm-
water management and help make those connections between their 

own lives and the plans PWD has for their communities, including 
their own schoolyards.

ÜÜ Communications Development: PWD has embraced digital media 
and shares content across many platforms. It also recognizes that the 
digital divide exists in Philadelphia, so it utilizes traditional means to 
reach those without ready access to technology. Finally, it uses expe-
riential and place-based learning as described above to create excite-
ment, interest and support.
−	 Collateral: Posters, handouts, PowerPoint presentations and more 

are developed and disseminated. 
−	 On-line publications: Green City, Clean Water Year in Review is 

a photojournalistic-style portfolio of the most visible projects and 
events. http://issuu.com/phillyh2o/docs/green-city-clean-waters-
2012-year-in-review/1?e=0 Green City, Clean Waters E-Newslet-
ter is targeted to those specifically interested in receiving updates 
on projects, programs and events.

−	 Phillywatersheds.org: This website hosts current information and 
weekly posts on its blog: http://www.phillywatersheds.org/blog.

−	 Photography: PWD documents events and GSI. Photos are used 
for media requests, blog posts, photo sharing, and more. http://
www.flickr.com/photos/philadelphiawater 

−	 Social Media: Used to promote events, projects, and partner initia-
tives, and to collect feedback. 
o	 Green City, Clean Waters Facebook: http://www.facebook.

com/PhillyWatersheds
o	 PWD Facebook: http://www.facebook.com/PhillyH2O
o	 PWD Twitter: @phillyH2O

−	 Videos: PWD produces engaging documentary videos that com-
municate the stories behind Green City, Clean Waters. Videos are 
shown on-line, at meetings, events and on television. 
o	 www.phillywatersheds.org/videos
o	 www.vimeo.com/phillywatersheds
o	 www.youtube.com/phillyh2o

−	 Media Inquiries: PWD provides the media and others who are 
seeking information with accurate and timely responses.

SELECT RESULTS

ÜÜ Green Homes
−	 Rain Check assessed 205 properties, installed 65 tools and created 

green jobs for 7 assessors, 8 contractors and 1 fabrication company.
−	 More than 2,760 rain barrels have been distributed, keeping 9.6 

million gallons of stormwater from the waterways.
−	 Block Builds resulted in 31 installed downspout planters.

ÜÜ Public Outreach
−	 The INFILL Soak It Up design competition involved 28 teams, 

representing 94 firms and over 300 design professionals.
−	 Two hundred community members and leaders participated in 

Soak it Up, Philly! celebrations in five neighborhoods.
−	 More than 700 students from across Philadelphia submitted en-

tries for this year’s annual art contest. 
−	 Environmental education programs reached 6,900 children and 

adults.

Honor Award
ENTRANT: CDM Smith
PERSON IN CHARGE: Randa Chichakli

Background

Large volumes of Agent Orange, a defoliant containing toxic dioxin, were 
used during the U.S.-Vietnam War. The former U.S. military base at Da-
nang, now a Vietnamese military airbase and the primary civil airport in 

Central Vietnam, is one of the most contaminated sites in the country and 
is a Government of Vietnam (GVN) priority area for remediation to elimi-
nate the risk of human exposure to dioxin. The GVN has requested assis-

Environmental Remediation at Danang Airport, 
Vietnam
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tance from the U.S. to remediate areas of the Danang Airport, isolated to the 
military airbase areas, where dioxin concentrations in soil and lake sediments 
substantially exceed international and Vietnamese standards.

The U.S. Agency for International Development (USAID) is the lead 
U.S. agency implementing the remediation program in Danang. USAID’s 
GVN counterpart for the dioxin remediation project is the Ministry of Na-
tional Defense (MND) in coordination with the Office of the National Steer-
ing Committee 33. In late 2009, USAID contracted CDM Smith to select 
and design the most appropriate strategy to contain or destroy the dioxin 
contamination, to achieve consensus with GVN stakeholders, and later to 
oversee construction and operation of the remedy.

Target Audiences and Communication Goals

ÜÜ GVN Stakeholders. Because the project is on a Vietnamese military 
base, MND was appointed as the project owner and is USAID’s 
GVN counterpart. USAID and MND worked together to reach 
the multi- agency GVN stakeholder audience that includes at least 
ten government ministries. The primary goal was to engage GVN 
stakeholders in the environmental assessment and remediation de-
sign process, and reach consensus on the remediation technology 
selection and design.

ÜÜ Local Danang Community. Representatives of the provincial govern-
ment known as the Peoples’ Committee, nearby residents, the airport 
authority, airport workers, and others comprise this critical stakehold-
er group. The primary goals are to demonstrate the U.S. commitment 
to the health and safety of the neighboring community, airport work-
ers, and remediation workers, and be transparent by sharing non- 
technical progress updates locally.

ÜÜ International Media, NGOs, and Scientific Community. The project 
has received high level media attention in Vietnam and internation-
ally, and several non-governmental organizations (NGOs) such as the 
Agent Orange Working Group, U.S.-Vietnam Dialogue Group on 
Agent Orange/Dioxin, and the Aspen Institute are interested in the 
project. Additionally, due to the complexity of remediating dioxin, 
the project is of significant importance to the scientific community. 
The primary communication goals to these groups were to demon-
strate the U.S. commitment to the remediation, and be transparent by 
publicly sharing technical information and decisions.

Strategies

The communications campaign used a range of strategies:
ÜÜ GVN Stakeholders.

o	 USAID and CDM Smith have conducted more than 60 work-
shops, at the national level in Hanoi and locally in Danang. Work-
shops combined slide presentations and facilitated discussions to 
develop project goals, communicate progress, address technical 
and other concerns, and achieve consensus. Workshops provided 
simultaneous translation via headphones and slides in English and 
Vietnamese Key staff from USAID and CDM Smith were consis-
tently present to build trust and mutual respect with Vietnamese 
stakeholders. In some cases, live video feeds were used to connect 
key project members in the U.S. to the workshop participants in 
Vietnam.

o	 Frequent tours of the Danang remediation site have been impor-
tant in educating GVN stakeholders in the different phases of the 
project.

o	 USAID sent several GVN stakeholders to sites in the U.S. and 
Denmark to observe active remediation using the technology be-
ing evaluated for Danang.

ÜÜ International Media, NGOs, and Scientific Community:
o	 USAID and MND hosted ceremonies for the public and media 

to mark project progress, including signing the Memorandum of 
Understanding between GVN and the U.S., the Project Launch 
Ceremony, and International Media Day.

o	 Monthly project newsletters prepared by USAID and CDM Smith 
are emailed to stakeholders and posted to USAID’s public website 
(http://www.usaid.gov/vietnam/progress-reports-environmental-
remediation-dioxin-contamination-danang-airport).

o	 A scientific paper on the project was presented by CDM Smith at 
the primary dioxin international conference in Brussels, “Dioxin 
2011”.

o	 A 3D simulation video of the remedy was prepared by CDM Smith 
for USAID’s website as an educational tool for local and interna-
tional audiences (http://flash.cdmsmith.com/vod/Danang_3D_
simulation_2-8-14.mp4).

o	 Tours of the Danang remediation site have been provided to rep-
resentatives of U.S. EPA, Centers for Disease Control, and many 
NGOs.

ÜÜ Local Danang Community:
o	 USAID and MND will host a Community Workshop in March 

2014 to provide an update of the remediation progress.
o	 Vietnamese project information brochures have been prepared by 

USAID, MND, and CDM Smith for distribution to the districts 
surrounding the airport.

o	 A public service announcement video was produced in Vietnamese 
by USAID and CDM Smith for local Danang television stations 
to air prior to the March 2014 Community Workshop. The video 
explains the technology, what to expect during remediation op-
erations, and where to find additional information (http://flash.
cdmsmith.com/vod/Danang_PSA_2-8-14.mp4).

o	 Training in potential worksite hazards and mitigation was provid-
ed to all site workers. CDM Smith developed a dual-language, 16-
hour hazardous waste and construction training course meeting all 
U.S. and Vietnamese safety standard. Signs in English and Viet-
namese are posted around active work areas to promote worker 
awareness.

Documented Results

Based on successful consensus building with GVN, the Prime Minister of 
Vietnam officially approved the project plan in April 2011. In May 2012, 
after many workshops and communications, GVN approved the selection of 
“in- pile thermal desorption” remediation technology to be used to destroy 
dioxin permanently at the airport; GVN approved the remediation design in 
October 2013. This technology has never been used in Vietnam and it has 
never been applied in this manner anywhere in the world.

After significant communication with airport authorities and representa-
tives of the public in Danang, construction was approved to proceed. Phase 
1 of the contaminated soil and sediment excavation was completed in 2013 
and placed in the newly constructed treatment pile4. The treatment system is 
nearly complete, with startup anticipated in April 2014. Since August 2012, 
more than 350 workers have been trained and are performing remediation 
activities at the site, with no significant injuries or health issues.
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2014 EXCELLENCE IN ENVIRONMENTAL ENGINEERING  
AND SCIENCE COMPETITION

The Excellence in Environ-
mental Engineering & Sci-
ence® Awards recognize and 

promote quality in environmental 
engineering and science. The Acad-
emy encourages entries from all 
areas of environmental engineer-
ing and science practice, such as 
odors and air pollution control, air 
quality management, industrial hy-
giene, radiation protection, solid 
waste management, resource recov-
ery, waste minimization, hazardous 
waste management, toxic materials 
control, water supply, wastewater 
treatment, residuals and biosolids, 
nutrients, renewable energy, micro-
constituents/trace organics and field 
and lab instrumentation.

The competition is open to all 
individuals, companies, or organiza-
tions, regardless of affiliation with 
the Academy.

Entries and awards are made in 
each of nine separate categories.

Research – Research of a basic 
or applied nature that advances the 
state of the art of environmental 
engineering or science including re-
search leading to new or improved 
environmental engineering or sci-
ence equipment (process, control, 
instrumentation, environmental 
testing, etc.)

Planning – Planning related to 
an environmental control project, 
system or environmental manage-
ment facilities or activities.

Design – Design of pollution 
control or other environmental facil-
ities including projects delivered by 
alternate methods, such as, design-
build or design-build-operate.

Operations/Management – Op-
erations or Management of pollution 
control or other environmental fa-
cilities, a pollution prevention pro-
gram, or environmental regulatory 
programs (federal, state or local).

University Research – Research 
of a basic or applied nature that 
advances the state of the art of en-
vironmental engineering or science 
conducted by a university under the 
direction of a full-time faculty mem-
ber. This category differs from the 
Research category in that a person 
other than one involved directly with 
the work can “nominate” another for 
the award and provide the entry ma-
terials, which must be supplied.

Small Projects – Any Research, 
Planning, Design, or Operations/
Management work related to a po-
tential or actual capital expenditure 
of $5 million or less or an operation 
or management activity with an an-
nual budget of $500,000 or less.

Small Firms – Any Research, 
Planning, Design, Operations/Man-
agement or Small Project conducted 
by a small firm. A small firm is de-
fined as one that has annual gross 
revenue of $5,000,000 or less.

Environmental Sustainabil-
ity – Environmental Sustainability 
is the supporting of the quality of 

life while living within the carrying 
capacity of all systems. A long term 
balance of environmental steward-
ship, economic development, and 
social well being must be achieved. 
Research, Planning, Design, or Op-
erations/Management including 
renewable resources timely regener-
ated, timely substitute replacement 
of nonrenewable resources, harmful 
substances absorbed timely or made 
harmless.

Industrial Waste Management 
– The Industrial Waste Management 
recognizes outstanding projects that 
incorporate innovative management 
and technological approaches to in-
dustrial water and waste management 
issues at pilot or full scale, in the fol-
lowing areas: Treatment of water for 
industrial uses; Management, includ-
ing reclamation of industrial liquid, 
solid, toxic and hazardous wastes 
and integrated waste management 
and industrial process modifica-
tions to achieve waste minimization 
and pollution prevention objectives; 
Management of air emissions; Reme-
diation of groundwater and riverine, 
lake, estuarine, and marine water re-
sources contaminated by industrial 
activities; Brownfields/Greenfields 
restoration; and Management of ra-
dioactive waste materials. The Grand 
Prize winner in this category is also 
awarded the W. Wesley Eckenfelder 
Industrial Waste Management 
Medal (sponsored by Veolia Water).

Honor Awards are presented to 
other deserving entries, as deter-
mined by competition rules, in each 
category. Grand Prizes are awarded in 
each category. The Superior Achieve-
ment for Excellence in Environmen-
tal Engineering and Science Award 
is presented to the overall best entry.

In commemoration of the 100th 
anniversary of the Activated Sludge 
process, the 2014 E3 competi-
tion encouraged the submission of 
Activated Sludge process (and its 

variants) projects in all the above 
categories. These projects were 
judged within their submitted cat-
egory and also in a new one time 
only category 100th Anniversary of 
Activated Sludge.

An independent panel of judges 
assesses each entry with respect to 
the following criteria:

1.	 Demonstration of a compre-
hensive, integrated approach 
that considers all environ-
mental media, i.e., air, water, 
and land.

2.	 Quality as evidenced by the 
degree of user satisfaction and 
proven performance.

3.	 Originality and innovation, 
representing the application 
of new knowledge, a new ap-
plication of existing knowl-
edge, or an innovative mix of 
existing knowledge.

4.	 The complexity of the prob-
lem or situation addressed.

5.	 The extent to which the proj-
ect contributes to or offers 
the prospect of contributing 
to social and economic ad-
vancement.

AAEES thanks the following for 
their time and expertise in serving as 
judges for the 2014 E3 Competition:

Daniel Ahern
Majid Chaudhry
Ann Neistadt Clarke
Mary Clyburn
Holly Frederick
Thomas Gillogly
Robert Hurdle
James Law
Nancy Manley
Colin McKenna
Webster Owen
Norbert Schmidtke
Timothy Shea
Jerry Snyder
Ram Tewari
Clyde Wilber
Robert Williams
David Wunder
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Superior Achievement
ENTRANT: Psomas
ENGINEER IN CHARGE: Sean Vargas, P.E., ENV SP, LEED AP
LOCATION: Los Angeles, California

South Los Angeles Wetland Park

The South Los Angeles Wet-
land Park is a new 10-acre 
purpose-built, multi-benefit 

stormwater treatment facility and 
public nature park. The City of Los 
Angeles Bureau of Engineering se-
lected Psomas as the prime consul-
tant for this project. Through their 
design, Psomas overcame the unique 
technical challenge to design a wet-
land system that would support the 
survival of soil, biota, flora, and fau-
na during both the normally “wet” 
season as well as the completely 
“dry” season, and to simultaneously 
maximize urban runoff treatment 
year round on a Brownfield site. 

The team developed an approach 
to consider a water budget that sus-
tains the wetland in the summer 
with “dry-weather runoff ” while 
treating 100% of this runoff from 
the contributing 525-acre subwater-
shed. In the winter, the wetland is 
designed to rapidly fill the transient 
storage volume with “first-flush run-
off ” from the same subwatershed.

To test the hypothesis that 
the proposed water budgeting ap-
proach would support the summer 
condition, the team quantified the 
available dry-weather runoff in the 
existing 63” subsurface storm drain 
in the adjacent right of way using ul-
trasonic flow monitoring equipment, 
evaluated the existing soil properties 
through a robust soils investigation, 
and estimated the evapotranspirative 
potential of the wetland via local pan 
data. The wetland size, configura-
tion, and layout were then optimized 
to provide maximized wet-weather 
runoff treatment potential.

The result is an advanced SCA-
DA-controlled, centrally-monitored 
three-cell wetland treatment system 
that diverts and treats 100% of dry-
weather runoff from the existing 
adjacent 63” storm drain during the 
summer and winter while also pro-
viding first-flush treatment during 
rain events in the winter.

If treating stormwater runoff 
was the only function required for 
this project, it very easily could have 
become a dry detention basin with 
an 8’ razor wire fence around it or 
a concrete vault in the ground. But 
this project is representative of the 
new paradigm in forward-thinking, 
environmentally-sound, communi-
ty-integrated projects.

The underlying purpose of the 
Park itself, as mandated by the main 
funding source, Proposition O, is 
cleaning up urban runoff and im-
proving the quality of local receiving 
waters. The project went above and 
beyond by selecting a Brownfield 
site and remediating it. It went fur-
ther by electing to push boundaries 
with the selection of an urban treat-
ment wetland as the featured “green” 
treatment technology in lieu of a 
far simpler traditional technology. 
Finally, it created habitat in an area 
that previously had none. The result 
is native flora and fauna within an 
existing migratory bird flight path.

The Park not only satisfies the 
Proposition O mandate for improv-
ing stormwater quality, it also:

ÜÜ Cleaned up a Brownfield site
ÜÜ Created natural habitat for 
flora and fauna

ÜÜ Created a new public park 
in a neighborhood that was 
sorely deficient

ÜÜ Transformed a community
Through multi-agency part-

nership, community engagement, 
planning, and ultimate execution, 
a public park where there was a bus 
maintenance facility, a vegetated oa-
sis where there was only asphalt, a 
renaissance in an underserved com-
munity was created.

The project was budgeted at a 
construction cost of $10.2M and 
was actually constructed for a cost 
of $7.84M. Psomas was contractu-
ally responsible for the design and 
management of the entirety of the 
constructed project (100%).

Post-construction photograph showing pioneer riparian growth, pedestrian bridge, 
educational plaques, and observation platform.

Engineer’s pre-design schematic of the South Los Angeles Wetland Park at the site of 
a former inservice transit maintenance facility.

A historical photo of the project site.



Spring 2014 | V 50, N 2	      Environmental Engineer & Scientist  |  25

Grand Prize - Design
ENTRANT: CH2M Hill
ENGINEER IN CHARGE: Steven Patterson, P.E. 
LOCATION: Tucson, Arizona

Agua Nueva Water Reclamation Facility

After more than 60 years 
of service, Pima County’s 
Roger Road Wastewater 

Reclamation Facility is no longer 
treating the county’s wastewater. 
In the early morning hours on 
January 8, 2014, the last flows 
from Pima County’s Roger Road 
Wastewater Reclamation Facility 
were diverted to the new Agua 
Nueva Water Reclamation Fa-
cility, one of the world’s most 
advanced facilities. The new, state-
of- the-art water reclamation facil-
ity enables Pima County to meet 
strict environmental standards for 
effluent discharges into the Santa 
Cruz River. 

The startup of the Agua Nueva 
facility was realized eight months 
early and one year ahead of the 
regulatory compliance schedule. 
Innovative enhancements also 
saved the county and ratepayers 
$77 million in the cost to design 
and construct the new facility. 

These savings were made pos-
sible by an innovative public-
private partnership between Pima 
County Regional Wastewater 
Reclamation Department and 
CH2M HILL. Using a design-
build-operate delivery approach, 
CH2M HILL led facility design 
and construction activities in 
close partnership with Depart-
ment staff. Department operators 
were even hired by CH2M HILL 
to fill all positions required to op-
erate the new facility. Says Kenny 
Shelor, County Project Manager, 
“The project has gone exception-
ally well from the client perspec-
tive and has been an enjoyable 
experience for all involved.”

Although the Roger Road facil-
ity had safely treated all wastewa-
ter for more than 60 years, most 

people associated the old facility 
with odors that plagued Westside 
residents, businesses and travelers. 

The Agua Nueva Water Recla-
mation Facility has advanced odor 
control, and once clean up and 
closure of the Roger Road facil-
ity is complete, Westside residents 
and visitors will no longer be af-
fected by treatment plant odors. 
According to the Department’s di-
rector Jackson Jenkins, “Cleanup 
activities are expected to take ap-
proximately six months, and may 
result in some minor odors.” 

Named the 2013 Top Water 
& Wastewater Project by Water 
& Wastes Digest, the Agua Nueva 
facility treats 32 million gallons 
of reclaimed water daily. The fa-
cility’s small footprint, innovative 
layout and flexible design ensures 
the new facility will meet the 
needs of Pima County’s growing 
population to 2030. 

Reflecting the county’s com-
mitment to be a good neighbor, 
Agua Nueva is carefully integrated 
into its surrounding Sonoran Des-
ert environment. Not only is it at-
tractive, it also saves energy and 
water, reduces waste, and increas-
es the use of recovered materials. 
This saves more than $2 million 
every year in the cost to operate 
the plant. 

By treating the county’s waste-
water to meet the highest re-
claimed water standards, Agua 
Nueva’s ‘new water’ is used to 
irrigate parks, golf courses, and 
other turf facilities, conserving 
the region’s natural resources. The 
remaining reclaimed water is re-
leased into the Santa Cruz River, 
where it refreshes groundwater 
supplies and creates habitats for 
the county’s diverse wildlife.

A Good Neighbor. Reflecting Pima County’s commitment to be a good neighbor, 
Agua Nueva is carefully integrated into its surrounding Sonoran Desert 
environment. Not only is it attractive, it also saves energy and water, reduces 
waste, and increases the use of recovered materials, significantly reducing capital 
and operations costs.

A New Twist on Primary Treatment. Raw sewage received at the DAF is combined 
and flocculated with waste activated sludge (WAS) from the secondary treatment 
system. The flocculation tank is also an aerated grit chamber for improved 
solids and biochemical oxygen demand removal. This worldfirst large-scale DAF 
application improves primary treatment and drastically reduces power usage and 
lifecycle costs.

Operational Efficiency. The minimal use of equipment on top of the bioreactor helps 
reduce operational activities.
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Grand Prize - Environmental Sustainability
ENTRANT: Black & Veatch
ENGINEER IN CHARGE: James B. Rasmus, P.E., BCEE 
LOCATION: Los Angeles, California

Echo Park Lake Rehabilitation

Echo Park has been a part of Los 
Angeles’ history for nearly 150 
years, but the park’s center-

piece, Echo Park Lake, was impaired 
by bacteria, trash and urban runoff. 
Major improvements were needed 
to protect water quality and enhance 
the Los Angeles River Watershed. The 
City of Los Angeles (City) also needed 
to meet Clean Water Act mandates 
while maintaining the important flood 
control function of the lake as an of-
fline detention basin. 

The Black & Veatch team was re-
sponsible for the overall project man-
agement, including project study, 
design, construction phase assistance 
and management of subcontracting 
services. The team delivered multi-
purpose solutions while balancing the 
City’s goals and objectives in a sustain-
able manner by considering environ-
mental (including flora and fauna), 
social and economic factors. The proj-
ect maintains the lake’s important flood 
control, recreational and aesthetic fea-
tures while incorporating hydraulical-
ly‐driven vortex separators, constructed 
wetlands, circulation and aeration to 
achieve water quality objectives and to-
tal maximum daily load requirements 
established by the CRWQB. 

The lake is culturally and socially 
significant as a venue for recreational 
activities and community events, such 
as the annual Lotus Festival. Despite 
its urban setting, the lake is also an im-
portant refuge for wildlife and many 
species of waterfowl. 

This made for a complex chal-
lenge. Any rehabilitation effort would 
have to not only solve the problem of 
improving water quality and main-
taining the flood control functional-
ity, but keep social and environmental 
challenges at the forefront. 

Early on, the team discovered that 
the lake was initially formed by an 
earthen dam that fell under the regula-
tory purview—but was never permit-
ted—of the California Division of 
Safety of Dams (DSOD). To use the 

existing dam and comply with DSOD 
standards would cost millions. 

Yet another challenge centered on 
water loss. Although clay soils underlie 
much of the site, thousands of gallons 
of water were lost each day due to leak-
age. The City had used costly potable 
water to replenish the losses. 

Black & Veatch conducted pre-
liminary engineering studies to assess 
waterfowl and pet waste management 
at the Lake in addition to determining 
other sources of effluent and pollu-
tion. The design included concepts for 
in-lake treatment programs and man-
agement practices such as sediment 
bays, aeration and wetlands. Black 
& Veatch also initiated a public out-
reach program featuring site tours and 
meetings for community members 
and elected officials, refining its plans 
based on stakeholder input. 

The two‐year renovation process 
was well worth the wait. Hundreds 
flocked to Echo Park Lake for its re‐ 
opening on June 15, 2013. Numerous 
visitors turn out at the park each day 
for recreation and relaxation. 

This project sustainably improved 
an entire watershed in the heart of 
Los Angeles and restored the sparkle 
to a community jewel. It has resulted 
in improved flood protection and 
water quality both in the lake and 
downstream with reduced priority 
pollutants in the receiving waters of 
the Los Angeles River. Additionally, 
the healthier lake features revitalized 
recreation and activity at the park, 
including the return of paddle boat-
ing, fishing and other recreation; the 
opening of a lakeside café; the return 
of sidewalk vendors; the rehabilitation 
of a historic boathouse; and the rebirth 
of the famous lotus plants and annual 
lotus festival. 

The project melds sustainable, 
green infrastructure with economic 
growth and community benefit as it 
coincides with a gentrification of the 
Echo Park area through investment in 
the community. 

The Echo Park Lake rehabilitation effort involved improving water quality and 
maintaining flood control functionality, but social, environmental and technical 
challenges added to the project’s complexity.

Visitors young and old turn out each day for recreation and relaxation among the 
rejuvenated flora and fauna at Echo Park Lake. Many have marveled at the clarity 
of the water.

The lake’s famous lotus plants have been reborn, and the much-anticipated and 
popular annual Lotus Festival is set to return in July 2014.
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Grand Prize - Industrial Waste Management
ENTRANT: CH2M HILL
ENGINEER IN CHARGE: John Spitzley, Ph.D., P.E. 
LOCATION: Keswick, California 

Iron Mountain Mine Sediment Removal 
Remediation Project

Before the U.S. Environmen-
tal Protection Agency (EPA) 
listed the Iron Mountain 

Mine on its National Priorities List 
in 1983, the mine discharged over 
1 ton of copper, cadmium, and zinc 
into the Spring Creek Arm of Kes-
wick Reservoir and the Sacramento 
River daily. The acid mine discharge 
resulted in numerous massive fish 
kills and contaminated sediments, 
threatened municipal and agricul-
tural water supplies, and restricted 
power plant operations at Shasta 
and Keswick Dams. EPA Region 9 
used American Recovery & Rein-
vestment Act (ARRA) funds to cut 
in half the time needed to dredge, 
treat, and dispose of heavy metal-
contaminated sediment in the 
Spring Creek Arm of Keswick Reser-
voir. These sediments are byproducts 
of metal-rich acid mine drainage 
discharges mixing with higher-pH 
water within Keswick Reservoir. 
The contaminated sediments posed 
an environmental threat to endan-
gered salmon, threatened municipal 
and agricultural water supplies, and 
restricted power plant operations at 
Shasta and Keswick Dams.

This innovative project dem-
onstrated that hydraulic dredging 
could be completed at 5,500 gpm 
with a 14-inch dredge, and conveyed 
12,000 feet, with a 350-foot el-
evation gain, using 16-inch-diameter 
HDPE pipe and three 600-horse-
power centrifugal pumps con-
trolled by variable-frequency drives; 
contaminated sediments could be 
dredged in a sensitive environment 
upstream of municipal and agricul-
tural water supplies, and endangered 
salmon habitat, without exceeding 
water quality standards; highly un-
usual oxy-hydroxide sediments could 
be treated, dewatered, covered, and 

capped within 1 year of dredging; 
and with rigorous project control 
systems, three-phase quality manage-
ment, and integrated project sched-
uling, 13 small businesses could 
complete a complex project with less 
than 5 percent subcontract modifica-
tions, on an accelerated schedule.

A team led by CH2M HILL 
used green remediation techniques 
and 100 local staff from 13 small 
business subcontractors to hydrau-
lically dredge over 160,000 cubic 
yards of contaminated sediment, 
treating and pumping the sediment 
over 2 miles, placing it in a newly 
constructed confined disposal facil-
ity (CDF), and capping and reveg-
etating the site.

This project benefited the com-
munity by providing local jobs and 
work for subcontractors, including 
small disadvantaged, women-owned, 
service-disabled veteran-owned, and 
historically underutilized business 
zone small businesses; enabled Rec-
lamation to maximize hydropower 
production during peak-power de-
mand periods, potentially adding 200 
million KWh and saving $3 million 
per year, as operations restrictions at 
Shasta and Keswick Dams have been 
removed; restored water quality, elim-
inating threats posed to municipal 
and agricultural water supplies and 
endangered salmon; gained attention 
as the model of success for ARRA; 
and was one of 18 projects selected by 
EPA and the U.S. Army Corps of En-
gineers for the Conference on Design 
and Construction at Hazardous Waste 
Sites on “construction management 
strategies for large projects using small 
business subcontractors.

CH2M HILL delivered the fast-
track project ahead of schedule and 
within budget, receiving exception-
ally high client satisfaction.

Conceptual Model of Iron Mountain Mine Site. Iron Mountain Mine discharged 
over 1 ton per day of copper, cadmium, and zinc into surface waters. Resulting 
contaminated sediments in the Spring Creek Arm of Keswick Reservoir posed a 
threat to municipal water supplies and endangered salmon habitat.

Confined Disposal Facility Revegetation Completed. This photo shows completed 
cover material, drainage controls, and revegetation.

Treatment Plant and Pump Station 1. Batch lime slakers in the dustless chemical 
treatment plant injected lime slurry into the sediment conveyance system; the system 
capacity equaled 7,000 pounds per hour at 10 percent lime slurry. Each plant had 
4,000 cubic feet of quicklime and lime slurry storage.

Winner of the W. Wesley 
Eckenfelder Industrial 

Waste Management Medal
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Grand Prize - Operations/Management
ENTRANT: CDM Smith/Carollo/RA Consultants Team
ENGINEER IN CHARGE: David J. Opferman, P.E., BCEE 
LOCATION: Cincinnati, Ohio 

UV Disinfection for the Richard  
Miller Treatment Plant

The Greater Cincinnati Wa-
ter Works (GCWW), with 
a long history of leadership 

and innovation in the drinking water 
industry, recently completed the de-
sign and construction of a new $30 
million, state‐of‐the‐art, ultraviolet 
(UV) disinfection facility at the 240 
million gallon per day (mgd) Rich-
ard Miller Treatment Plant (RMTP), 
which was placed into operation in 
September 2013. Recognizing that 
the plant’s Ohio River water source 
is impacted by municipal wastewa-
ter, agricultural storm water runoff, 
and other potential sources of con-
taminants, GCWW decided to add 
UV treatment—not only to improve 
public health protection for more 
than 1 million customers today—but 
to position GCWW to better address 
changing source water conditions, 
emerging pathogens, and regulatory 
requirements in the future. 

The RMTP is now the largest 
plant in North America to use UV 
disinfection following sand filtra-
tion and granular activated carbon 
(GAC) absorption, which provides 
a unique, environmentally friendly, 
multi‐barrier process to enhance 
public health protection. 

The 19,600 square foot facility, 
designed by CDM Smith, Carollo 
Engineers and RA Consultants (CCR 
team), contains eight Calgon Carbon 
Sentinel® 48” Chevron UV reactors, 
each containing five 20‐kilowatt me-
dium‐pressure UV lamps.

The system provides year‐round 
disinfection for a wide range of wa-
terborne microorganisms, including 
Cryptosporidium and Giardia, and 
seasonal advanced oxidation treat-
ment, when combined with pre‐chlo-
rination, for taste and odor removal.

GCWW’s UV project includes 
many innovative and creative as-
pects, including three “firsts” for the 

UV industry: 
ÜÜ The United States Environ-
mental Protection Agency’s 
(USEPA) public health risk 
assessment model was used 
to quantify the public health 
benefits of UV disinfection, 
demonstrating that Crypto-
sporidium‐related illnesses in 
GCWW’s service area could 
be reduced to less than 1 in 
one million. 

ÜÜ Application of large‐scale UV 
reactors, each capable of effi-
ciently treating up to 52 mgd 
per reactor. 

ÜÜ The UV system can operate 
in multiple modes to achieve 
up to 4‐log Cryptosporidium 
inactivation (the highest level 
of disinfection credit allowed 
by USEPA), disinfection of 
emerging waterborne patho-
gens, and advanced oxidation 
process (AOP) for the de-
struction of seasonal taste and 
odor compounds. Successful 
implementation of this proj-
ect within budget was pos-
sible thanks to the successful 
collaborative relationship 
between GCWW, the con-
sultant team (CDM Smith/
Carollo/RA Consultants), 
the general construction con-
tractor (Adams Robinson En-
terprises, Inc.), and the UV 
equipment supplier (Calgon 
Carbon Corporation).

Successful implementation of 
this project within budget was possi-
ble thanks to the successful collabor-
ative relationship between GCWW, 
the consultant team (CDM Smith/
Carollo/RA Consultants), the gen-
eral construction contractor (Adams 
Robinson Enterprises, Inc.), and the 
UV equipment supplier (Calgon 
Carbon Corporation).

Early Construction. Construction of the UV disinfection facility construction began in 
the fall of 2010. The facility is located in the heart of the existing plant site, which 
presented several construction challenges that were successfully met, including: 
maintaining operations of the existing 240- mgd plant throughout the three-year 
construction period; major excavations adjacent to critical existing utilities; and 
sequencing of work with other concurrent construction projects.

Reactor Bay. The RMTP UV System uses eight UV reactors, each equipped with five 
20kW UV lamps, to treat flows up to 240 mgd.
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Grand Prize - Planning
ENTRANT: CDM Smith
ENGINEER IN CHARGE: Lanaya Voelz 
LOCATION: San Diego, California 

City of San Diego Long Range  
Water Resources Plan

San Diego, California, is the 
United States’ eighth largest 
city and among the country’s 

most desirable places to live. Its pop-
ulation of 1.3 million is expected to 
increase 20 percent by 2035, strain-
ing its limited water resources. With 
a current water demand of nearly 
200 million gallons per day, the city 
relies on imported water for more 
than 80 percent of its water supply. 

This imported water—con-
veyed hundreds of miles from 
the Colorado River and Sacra-
mento-San Joaquin River Delta 
in northern California—is highly 
susceptible to drought, long-term 
climate change, and environmen-
tal regulations protecting endan-
gered species. Pumping imported 
water is energy intensive and re-
sults in significant greenhouse gas 
emissions. 

The San Diego Public Utilities 
Department (SDPUD) provides 
water, wastewater, and reclaimed 
water services to the city and sur-
rounding communities. To address 
significant water resources chal-
lenges, CDM Smith partnered 
with SDPUD to deliver an inno-
vative long-range water resources 
plan. CDM Smith assessed key 
factors affecting water supply and 
demand over the next 25 years, 
modeling numerous potential 
scenarios and weighing city and 
stakeholder priorities—reliability, 
resiliency, cost, the environment, 
water quality and ease of imple-
mentation—against dozens of po-
tential water supply options.

The LRWRP examined water, 
wastewater, and stormwater in an 
interconnected way to measure 
benefits and costs of portfolios of 
local supply options being stud-
ied; reduced the city’s dependence 
on imported water (from 83 to 50 

percent) through conservation, 
reuse, and other innovative local 
water supplies; and made recom-
mendations to provide reliable wa-
ter supplies, improve the quality of 
water discharged from wastewater 
and stormwater to the ocean, re-
duce salinity of groundwater and 
stimulate local job creation.

LRWRP was developed by a 
team of public utilities staff, con-
sultants, and public stakeholders 
over a two-year period. The plan’s 
comprehensive evaluations were 
instrumental in garnering citywide 
support for other initatives.

SDPUD operates a complex wa-
ter resources system, with connec-
tions to two large imported water 
aqueducts, three water treatment 
plants, three wastewater/reclamation 
plants, nine surface reservoirs and 
thousands of miles of distribution 
pipelines for more than 100 pump-
ing zones. The portfolios evaluated 
by the LRWRP—representing doz-
ens of combinations of various water 
conservation, reuse, groundwater, 
desalination and rainwater harvest-
ing options—were analyzed from 
multiple perspectives. 

To compare the complex alter-
natives, a sophisticated computer 
systems model simulated water de-
mands, imported and surface water 
operations, water and wastewater 
treatment, discharges of wastewater 
and stormwater to receiving waters, 
groundwater quality, energy use 
and greenhouse gas emissions, and 
total lifecycle costs. The resulting 
plan—flexible, cost-effective and 
environmentally conscious—may 
serve as a model to guide other 
states, agencies and municipalities 
in their long-range water resources 
planning, as cities increasingly 
strive for resiliency.

With a current water demand of nearly 200 million gallons per day, San Diego, 
California, relies on imported water for more than 80 percent of its water supply.

The LRWRP features adaptive management for implementing recommended 
strategies—forecasting realistic scenarios for the future, and providing strategies to 
address uncertainty. 

The San Diego water purification demonstration plant for potable reuse was 
designed and constructed by CDM Smith.
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Grand Prize - Research
ENTRANT: CDM Smith
ENGINEER IN CHARGE: Patrick J. Evans, Ph.D. 
LOCATION: Rialto, California 

Biological Treatment of Nitrate and Perchlorate 
for Drinking Water Production

CDM Smith provides 
lasting and integrated 
solutions in water, envi-

ronment, transportation, energy 
and facilities to public and private 
clients worldwide. CDM Smith 
is actively engaged in applied re-
search funded by multiple agen-
cies, including the Department 
of Defense, Department of En-
ergy, Water Research Foundation, 
Water Environment Research 
Foundation and the U.S. Envi-
ronmental Protection Agency. The 
full-‐service engineering and con-
struction firm is headquartered in 
Cambridge, Massachusetts, USA.

Funded by the U.S. Depart-
ment of Defense’s Environmental 
Security Technology Certification 
Program, the CDM Smith team 
was the principal investigator for 
the research and field demonstra-
tion of the membrane biofilm 
reactor’s (MBfR) ability to treat 
nitrate-‐ and perchlorate-‐contam-
inated groundwater and produce 
potable water in a safe, cost-‐effec-
tive, efficient and sustainable way. 
The team successfully completed 
the project at pilot scale, evaluating 
process control parameters to opti-
mize performance and estimating 
full-‐scale technology costs. CDM 
Smith also led an interdisciplinary 
team of industry and academic 
partners whose approach resulted 
in a holistic and integrated analy-
sis of the technology.

MBfR is a biological water 
treatment process that deliv-
ers pressurized hydrogen gas to a 
bacterial biofilm, which develops 
naturally on the outside of perme-

able hollow fibers woven together 
and positioned in reactor tanks. 
As contaminated water moves 
past the reactor’s fibers, bacteria 
reduce nitrate and perchlorate to 
innocuous compounds. After con-
taminants are destroyed, water is 
aerated, filtered and disinfected 
to produce potable water. The 
unique treatment system produces 
significantly less environmental 
waste than alternatives such as ion 
exchange. 

CDM Smith was highly suc-
cessful in demonstrating the re-
moval of the contaminants and 
meeting U.S. Environmental 
Protection Agency Safe Drinking 
Water requirements. Ninety-nine 
percent of nitrate and 94 percent 
of perchlorate were removed dur-
ing the firm’s onsite tests. The firm 
was also effective in meeting post-
MBfR water treatment disinfec-
tion and proved that total water 
production costs were lower than 
other processes. 

CDM Smith’s results repre-
sent a major advancement for the 
growing acceptance of biological 
drinking water treatment in the 
United States, which faces in-
creasing demands for high-quality 
water produced in a cost-effective 
and sustainable way and tighten-
ing regulations. CDM Smith’s 
first-of-its-kind onsite demon-
stration of MBfR is particularly 
important for areas of the United 
States where water scarcity runs 
rampant and in addressing adverse 
health effects to fetuses, infants 
and children caused by nitrate and 
perchlorate consumption.

The MBfR represents the natural partnership between membranes and bacteria. 
Pressurized hydrogen gas fills the inside (lumen) of the hollow fibers and then 
diffuses or permeates through the membrane material. A biofilm of nitrate- and 
perchlorate-reducing bacteria grows on the exterior of the hollow fiber membranes. 
Nitrate and perchlorate in the water are exposed to the exterior of the membranes 
and diffuse into the biofilm. Hydrogen supplied by the membrane diffuses into the 
biofilm from the opposite direction. Together, the perchlorate, nitrate and hydrogen 
are consumed by the bacteria, resulting in contaminant degradation. Naturally 
present carbon dioxide in the groundwater provides carbon for the bacteria to grow.

The integrated research conducted by the CDM Smith team led to installation of a 
full-scale membrane biofilm reactor (MBfR) system for nitrate removal and potable 
water production in Southern California.
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Grand Prize - Research
ENTRANT: DC Water
ENGINEER IN CHARGE: Sudhir Murthy, Ph.D., P.E., BCEE 
LOCATION: Washington, DC 

Removing the Primary Barrier to Successful 

Mainstream Deammonification

The District of Columbia 
Water and Sewer Authority 
(DC Water) supported by 

AECOM, ARAconsult, and stu-

dents from several universities have 

successfully completed an extensive 

engineering and applied research 

program to identify and develop a 

method that overcomes the primary 

barrier to the implementation of a 

novel wastewater treatment process 

that will led to significantly lower 

energy consumption. This is devel-

opment will allow for the stringent 

nutrient removal limits that are 

proliferating both national and in-

ternationally to continue; however, 

with a much reduced energy require-

ment than was previously unachiev-

able with conventional treatment 

technologies. Such technological 

developments provide a way of 

implementing sustainable and af-

fordable nutrient removal wastewa-

ter treatment plant. While nutrient 

removal from wastewater is recog-

nized as a critical mission for the 

protection of the environment and 

receiving waters, most notably the 

Chesapeake Bay, it is not without 

its challenges from the perspective 

of increased energy, chemical, space 

and cost demands, all of which con-

tribute to increased carbon footprint 

and greenhouse gas emissions.

These issues were of paramount 

concern to DC Water as it embarked 

on the implementation of an En-

hanced Nutrient Removal (ENR) 

project at the Blue Plains Advanced 

Wastewater. Despite the difficulties 

associated with developing a fledg-

ling technology, the research team 

focused on overcoming the primary 

obstacle to implementing this tech-

nology.

The team, led by Dr. Sudhir N. 

Murthy and Mr. Ahmed Al-Omari, 

both of DC Water has successfully 

brought together a global team of 

scientists, researchers and engineers 

to support this effort. The project 

represents a watershed for the engi-

neering community as it overcame 

the critical scientific and engineering 

barriers and provides a practical and 

robust technical road map by which 

wastewater treatment plants can 

move toward significant reductions 

in energy consumption and sustain-

able nutrient removal while control-

ling costs for their rate payers.

Pilot scale mainstream deammonification unit at Blue Plains AWTP.

Aerial photo of Strass Wastewater Treatment Plant, Austria.
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Grand Prize - Small Firms
ENTRANT: American Engineering Consultants, Inc.
ENGINEER IN CHARGE: William H. Bingham, Jr., P.E.
LOCATION: Cayce, South Carolina

Membrane Thickening—A Sustainable Solution

A 25.0 Million Gallon Per 
Day Regional Wastewater 
Treatment Plant recently 

completed by the City of Cayce 
in conjunction with the Town of 
Lexington and the Joint Munici-
pal Water and Sewer Commission, 
includes a unique and sustainable 
solids handling process that was 
designed by American Engineering 
Consultants, Inc. (AEC) of Cayce, 
South Carolina. The technologi-
cally advanced membrane thicken-
ing and aerobic digestion system 
designed by AEC is capable of pro-
cessing up to 100 tons per day of 
dewatered biosolids, making it the 
largest system of this type in the 
world. The effluent discharge per-
mit under which the City operates 
its new treatment plant includes a 
limit for the nutrient phosphorus. 
Phosphorus is removed from waste-
water in the new plant through a 
biological treatment process and is 
“stored” in the waste biosolids that 
are produced as a byproduct of the 
treatment process. Care must be 
taken when processing the wasted 
biomass containing this stored 
phosphorus to avoid release of the 
nutrient back into the plant. The 
processing of waste sludge from 
wastewater treatment facilities is 
known as “digestion”. Processes that 
do not maintain aerobic conditions 
at all times during the digestion pro-
cess can experience significant re-
release of this biologically captured 
phosphorus, resulting in chemical 
addition and increased operational 
costs to remove it a second time. 
Therefore, the method of solids 
handling that is employed plays an 
important role in minimizing oper-
ational costs as well as insuring that 
discharge limits are met. 

In order to prevent these prob-
lems at Cayce, AEC designed an 
inventive process that minimizes 
the re-release of phosphorus in the 
digestion phase by providing con-
tinuous aeration and membrane 
thickening thus eliminating the 
need for conventional settling and 
decanting cycles, which can lead to 
non-aerobic conditions. Membrane 
technology is used in the process at 
Cayce to achieve liquid-solids sepa-
ration by passing liquid containing 
biosolids over the surface of the 
membrane units where a portion 
of the liquid is filtered out, leaving 
behind concentrated solids. The pro-
cess used at Cayce does not require 
the use of chemicals to achieve this 
thickening, which results in a sig-
nificant cost savings. Additionally, 
the process is highly automated and 
does not require the more intensive 
operator attention that is required of 
other methods of sludge thickening 
and digestion, also resulting in a cost 
savings for the City and its partners. 
The process also reduces the volume 
of biosolids that must be processed, 
resulting in energy savings from re-
duced aeration requirements. 

The membrane thickening pro-
cess at Cayce produces both a class 
B biosolid as well as an effluent from 
the membranes that is of re-use 
quality. Effluent from the membrane 
process is a source of non-potable 
water for use in irrigation and pro-
cess applications and the class B 
biosolid produced can be used as a 
soil conditioner and fertilizer in lieu 
of landfill disposal. This sustainable 
design by AEC will provide environ-
mental, economic and operational 
benefits to the citizens of Cayce and 
Lexington County for many years 
into the future.

Exterior view of the Membrane Building. This multi-functional building is constructed 
around three sides of the membrane tanks. Membrane permeate and air piping, 
pumps, controls and electrical equipment are housed inside the building. The stairs 
shown in the photograph provide access to the roof, where operators can access 
the membrane tanks to observe process operation. Additional controls, valves and 
piping are also accessed from the roof of this building.

Biosolids Undergoing Aerobic Digestion. Sludge is aerated in one of the one million 
gallon aerobic digesters. Sludge is continually pumped from the digester into the 
membrane thickening tanks where liquid is pulled from it through the submerged 
membrane units. The thickened sludge then flows by gravity back into the digester.

Progressive Capacity Sludge Pumps. Two (2) – 25 horsepower progressive cavity 
pumps are used to pump digested sludge to one (1) of two (2) centrifuges for de-
watering. The centrifuge units are located in an adjacent building.
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Grand Prize - Small Projects
ENTRANT: HDR Engineering, Inc.
ENGINEER IN CHARGE: Steven Quail, P.E., BCEE
LOCATION: Sioux Falls, South Dakota

Lake Kampeska Phosphorus Removal 
Demonstration Project

Lake Kampeska is a natural 
lake of glacial origin located 
near Watertown in eastern 

South Dakota. Its primary use is 
recreational fishing and boating and 
is surrounded by permanent and 
vacation homes. The lake is approxi-
mately 4,817 acres with an average 
depth of 10 feet. It is connected to 
the Big Sioux River and only has 
one common inlet and outlet. As a 
result, the lake acts as a large reten-
tion basin for the river during high 
runoff periods, trapping nutrients 
and sediment. Phosphorus and ni-
trogen have accumulated to excess, 
resulting in the lake system becom-
ing prime for creating algal blooms. 
Eliminating one or both of the nu-
trients from the lake will reduce the 
potential for future algal booms. 

HDR provided professional 
services to the City of Watertown 
for design, bidding and construc-
tion related services to modify the 
decommissioned Lake Kampeska 
Water Treatment Plant to biologi-
cally remove phosphorus from lake 
water by cultivating and harvesting 
algae. The modified facility operates 
as a research facility demonstrating a 
possible method to assist lake resto-
ration in northern climates. 

After a new water treatment 
plant was constructed in Watertown, 
the Kampeska facility was decom-
missioned and declared as surplus. 
This created a unique opportunity 
to repurpose the facility to reduce 
lake water nutrient concentrations. 
The South Dakota Department of 
Environment and Natural Resources 
provided a $200,000 grant to the 
city to construct the research facility. 
The city matched the grant with up 
to $50,000 for a total project budget 
of $250,000. 

The City of Watertown and its 
Advisory Committee retained HDR 

for the engineering services and be-
came the project team. The team 
collaborated to develop a compre-
hensive, integrated approach to the 
project to demonstrate that phos-
phorus removal in cold-climates is 
possible and that algae can be har-
vested for other potentially benefi-
cial uses. 

Working within the constraints 
of a $250,000 budget, HDR worked 
with the project team to identify ex-
isting equipment that could be used. 
Plans and specifications developed 
by HDR and working closely with 
the contractor resulted in a reduced 
price change order, saving the city 
$4,000 (2%) of the original con-
struction bid. The plant is operating 
and is meets the intended design

The function of the project is to 
remove nutrients (phosphorus and 
nitrogen) from lake water and return 
the cleaner water. This one of a kind 
project serves as a research facility 
demonstrating phosphorus removal 
from lake water through algal up-
take. Both engineers and environ-
mental scientists were instrumental 
in defining the design parameters for 
the project. HDR’s engineers and 
environmental scientists provided 
technical expertise to adapt the les-
sons learned from the biofuels in-
dustry to design the modifications to 
the decommissioned potable water 
treatment plant.

The new treatment process ap-
proach will provide design data for 
future facilities that may be con-
structed in northern climates for 
nutrient removal from natural water 
bodies. Additionally, this process 
produces algae that may be benefi-
cially used for biofuels production, 
soil amendments, or even pharma-
ceutical products. Improved lake 
water quality conditions increase 
tourism and property values.

Aerial Photo. The aerial photo shows the wide spread nature of the algae issue at 
Lake Kampeska.

Red and Blue Light in the Clearwell. Red and blue spectra LED lights installed in the 
clearwell ceiling create the “Purple Haze” to maximize usable light for algal growth 
and minimize overall energy costs.

Watertown High Science Class. The Lake Kampeska Water Treatment plant is being 
used to provide local High School students a real-life engineering demonstration of 
the phosphorus removal system and algae recovery processes.
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Grand Prize - University Research
ENTRANT: Department of Civil and Environmental Engineering, Rice University
ENGINEER IN CHARGE: Pedro J. Alvarez, Ph.D, P.E.
LOCATION: Research at Rice University

Proliferation of Multidrug-resistant “Superbugs” 
(NDM-1-Positive) in Activated Sludge Treatment 

Plants

Tests at two wastewater treat-
ment plants in northern 
China revealed antibiotic-

resistant bacteria were not only es-
caping purification but also breeding 
and spreading their dangerous cargo. 

Joint research by scientists from 
Rice, Nankai and Tianjin univer-
sities found “superbugs” carrying 
New Delhi Metallo-beta-lactamase 
(NDM-1), a multidrug-resistant 
gene first identified in India in 
2010, in wastewater disinfected by 
chlorination. They found significant 
levels of NDM-1 in the effluent re-
leased to the environment and even 
higher levels in dewatered sludge ap-
plied to soils. 

The study, led by Rice Univer-
sity environmental engineer Pedro 
Alvarez, appeared this month in the 
American Chemical Society journal 
Environmental Science and Technol-
ogy Letters. 

Antibiotic-resistant bacteria have 
been raising alarms for years, particu-
larly in hospital environments where 
public health officials fear they can 
be transferred from patient to patient 
and are very difficult to treat. Bac-
teria harboring the encoding gene 
that makes them resistant have been 
found on every continent except for 
Antarctica, the researchers wrote. 

NDM-1 can make such common 
bacteria as E. coli, Salmonella and 
K. pneumonias resistant to even the 
strongest available antibiotics. The 
only way to know one is infected is 
when symptoms associated with these 
bacteria fail to respond to antibiotics. 
In experiments described in the same 
paper, Alvarez and his team confirmed 
the microbes treated by wastewater 
plants that still carried the resistant 
gene could transfer it via plasmids to 
otherwise benign bacteria. 

A subsequent study by Alvarez 
and his colleagues published this 
month in Environmental Science and 
Technology defined a method to ex-
tract and analyze antibiotic-resistant 
genes in extracellular and intracellular 
DNA from water and sediment and 
applied it to sites in the Haihe River 
basin in China, which drains an area 
of intensive antibiotic use. The study 
showed plasmids persist for weeks in 
river sediment, where they can invade 
indigenous bacteria. 

“It turns out that they transfer these 
genetic determinants for antibiotic re-
sistance to indigenous bacteria in the 
environment, so they are not only pro-
liferating within the wastewater treat-
ment plant, they’re also propagating 
and dispersing antibiotic resistance,” 
Alvarez said. “This calls for us to take a 
look at these breeding grounds for an-
tibiotic-resistant bacteria and how we 
might be able to create better barriers 
than chlorination,” he said. “I think we 
need to take a serious look at photo-
disinfection processes, like ultraviolet 
disinfection. It has been shown to be 
more effective on resistant organisms. 
We also need a better understanding of 
how these microbes flow through the 
environment.” 

Lead author Yi Luo is a professor 
of environmental sciences and engi-
neering at Nankai University, Tian-
jin, China. Co-authors are Jacques 
Mathieu, a research scientist at Rice; 
graduate students Fengxia Yang and 
Qing Wang of Nankai University; 
and Professor Daqing Mao of Tian-
jin University. 

The National Natural Science 
Foundation of China, the State En-
vironmental Protection commonweal 
project and the Ministry of Education 
Program for New Century Excellent 
Talents supported the research. 

Antibiotic-resistant bacteria (ARB) pose an imminent threat to global health. 
This study investigated the occurrence and proliferation of multidrug-resistant 
“superbugs” (NDM-1 positive) in activated sludge treatment plants, which can serve 
as breeding grounds point sources for ARB.

This project helps WWTPs deal with the increasing complexity and renewed 
relevance of mitigating waterborne disease propagation and deaths caused 
by “superbugs”, which is a critical need as water reuse becomes increasingly 
important for economic development.

Nankai University graduate student processing samples

Grand Prize -  
Activated Sludge Process 

& Its Variants
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Honor Award - Design
ENTRANT: Greeley and Hansen
ENGINEER IN CHARGE: Cliff Pomerantz, P.E. 
LOCATION: Corona, New York 

Newtown Creek NC-41 Central Resituals Building

The final project in NYCDEP’s 
$4 billion mega-upgrade of the 
Newtown Creek WWTP, the 

$460 million NC-41 Central Residu-
als Building (CRB) project presented 
major engineering challenges with 
planning, designing, and building a 
complex multi-story waste residual 
processing facility capable of separat-
ing and processing residual materials 
from the wastewater stream at 700 
MGD wet-weather peak capacity. 

With considerable schedule ur-
gency to achieve secondary treatment 
standards within New York City’s 
consent order-mandated completion 
deadlines, partnership of Greeley 
and Hansen, Hazen and Sawyer, and 
ARCADIS worked closely with the 
NYCDEP and construction contrac-

tors to apply innovative space-saving 
design and construction techniques to 
perform the upgrade within the physi-
cal “footprint” of the congested and 
space-constrained Newtown Creek 
WWTP site while maintaining exist-
ing plant operations in full service. 

Featuring a complex array of 
vertically oriented equipment, con-
veyors, corridors, and chutes, the 
CRB facility includes a massive sec-
ondary screening system installed 
in a unique and compact arrange-
ment, a special grit removal system 
in an original and space-efficient 
“teacup-cluster” arrangement, and 
an advanced odor control system 
that virtually eliminates plant-emit-
ted odors. Working with Newtown 
Creek’s pioneering “Track 3” sec-

ondary treatment technology, the 
CRB’s innovative design achieves 
full secondary treatment standards 
while operating at 700 MGD peak 
wet-weather capacity. 

Finished within budget and al-
most a year ahead of schedule—de-
spite damage and delays caused by 
Hurricane Sandy—the NC-41 proj-
ect enabled NYCDEP to meet federal 
consent order-mandated deadlines 
while consistently achieving indus-
try-leading 95% treatment efficiency. 

The NC-41 project achieved 
full secondary wastewater treatment 
standards for New York City, while 
also providing superior odor con-
trol to improve the environment for 
plant operators and the surrounding 
community, and enhanced water 

quality in Newtown Creek and the 
East River enabling area residents to 
enjoy various recreational activities, 
including the nature walk along the 
perimeter of the plant.

Honor Award - Design
ENTRANT: Hazen and Sawyer P.C.
ENGINEER IN CHARGE: Paul Pitt, P.E.
LOCATION: Corona, New York

Newtown Creek Wastewater Treatment Plant Secondary Treatment Upgrade

The $4.6 billion upgrade of 
the NYCDEP Newtown 
Creek Wastewater Treatment 

Plant (WWTP) was certified in June 
2009 as meeting the Clean Water 
Act’s secondary treatment standards. 
The 310 MGD plant is located on 
a 53-acre site adjacent to Newtown 
Creek in Brooklyn, NY. 

The Design Joint Venture team, 
including Hazen and Sawyer, pro-
vided program management, facility 
planning, design services, and op-
erations assistance from the project’s 
inception in 1996. 

The project’s primary challenge lay 
in constructing facilities to provide 
sufficient secondary treatment capaci-
ty within the site’s physical constraints 
while maintaining full plant opera-

tions and interim permit compliance 
over the 18 year construction period. 
The project team applied cost-cutting 
and space-saving solutions; innovative 
design and construction techniques; 
coupled with a treatment process 
that pushes the limits of the acti-
vated sludge process which allowed 
NYCDEP to achieve its secondary 
treatment goals almost two years 
ahead of schedule at a far lower cost 
than using conventional treatment. 

The team selected a treatment pro-
cess characterized as high-rate, step-
feed activated sludge without Primary 
Settling Tanks (PSTs), providing the 
foundation for the successful En-
hanced Track 3 upgrade program. 

During an evaluation period, 
plant performance met or exceeded 

secondary treatment standards for 
16 consecutive months. This dem-
onstrated that secondary treatment 
had been achieved with only two of 
the three planned batteries in op-
eration and with final operational 
conditions four years away. Five 
years of operational experience and 
60 months of permit compliance 
have proven that high-rate, step-
feed activated sludge is an effective 
secondary treatment process that has 
consistently produced single digit ef-
fluent TSS and CBOD values while 
achieving greater than 90% removal. 
The process has consistently pro-
duced single digit effluent TSS and 
CBOD values and achieved greater 
than 90% removal. 

The state-of-the-art design alter-

native reduced the originally pro-
posed design costs by nearly 37% 
and saved the City approximately 
$800 million in 1996 ($1.2 billion 
in 2014) while reducing the con-
struction schedule to meet consent 
order milestones. NYCDEP is pres-
ently achieving operational savings 
by operating at a low SRT. 

The NC-41 engineering challenge 
involved designing and constructing 
a complex $460 million project 
under considerable schedule urgency, 
while maintaining full ongoing plant 
operations during construction on an 
extremely congested and space-
constrained plant site (foreground).

The egg-shaped anaerobic digesters 
are illuminated as the sun sets over 
the Manhattan skyline. In addition 
to improving New York City’s water 
quality, the upgrade project also 
provided numerous benefits to the 
City’s citizens, including awe-inspiring 
landmarks such as the digesters and 
publically-accessible features such as 
the nature walk.
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Honor Award - Environmental Sustainability
ENTRANT: Navy Region Southwest
ENGINEER IN CHARGE: James R. Sheetz, P.E., BCEE
LOCATION: San Diego, California

Navy Region Southwest Environmental Sustainability

Navy Region Southwest 
(NRSW) conducts an ex-
tensive environmental sus-

tainability program in support of 10 
naval installations, fleet ships and 
aircraft and associated ranges, per-
sonnel housing and other activities in 
California, Nevada, Arizona, Colo-
rado, Utah, and New Mexico. Nearly 
10,000 personnel conduct operations 
and provide services on the 10 in-
stallations with a plant replacement 
value of nearly $32 billion and nearly 
12,000 buildings and structures. Pro-
grams to meet the Department of 
Defense (DoD) sustainability goals 
present daunting challenges and 
rich opportunities for waste diver-
sion and recycling, electrical energy 
and water conservation, and renew-

able energy. Moreover, the programs 
reduce greenhouse gas emissions, 
generate materials and markets for 
recycled products, and create jobs to 
construct, operate, and maintain the 
associated systems and facilities. 

Innovative waste reduction and 
recycling efforts include diversion 
and recycling of municipal solid 
waste and construction and demoli-
tion wastes, reuse of office products, 
in-port ship waste recycling, rail cars 
recycling, green purchasing, and 
leadership in energy and environ-
mental design (LEED) construction. 

The program includes aggressive 
electrical energy and water conserva-
tion with one of the most robust area 
wide energy management systems in 
the Navy and a smart grid enabled 

microgrid demonstration project. 
Water conservation efforts have 
achieved a 26 percent reduction in 
potable water consumption – well 
ahead of goal – while industrial and 
irrigation water is on track to achieve 
a goal of 20 percent reduction. 

Recognizing that large-scale 
renewable energy is critical to 
achieving greenhouse gas (GHG) 
reduction goals, NRSW executed 
partnerships with the private sector, 
that will provide 30 percent of the 
bases’ annual energy needs. 

Through these programs, NRSW 
provides employment and eco-
nomic benefits across the region 
which includes: waste diversion 
which extends the life of existing 
landfills and forestalls need for new 

disposal; policies for purchasing re-
cycled office furniture and products 
and construction of LEED certified 
buildings; and creation of jobs for 
workers at the lower end of socio-
economic spectrum that diffuses 
economically through disadvantaged 
neighborhoods and are sustained for 
installation and operation of energy 
and water conservation systems and 
construction and operation of re-
newable energy projects.

Honor Award - Planning
ENTRANT: CH2M HILL, Inc.
ENGINEER IN CHARGE: Vincent Rubino, P.E.
LOCATION: Corona, New York

Disaster-Proofing Vital Infrastructure, NYCDEP Wastewater Resiliency Plan

Hurricane Irene and Super-
storm Sandy demonstrated 
the risk to life and property 

that urban coastal communities face 
as our climate becomes more vola-
tile. Wastewater treatment plants 
and pumping stations located along 
the waterfront and in other low ly-
ing areas were among the hardest hit 
infrastructure assets. 

Reported emergency response 
costs for wastewater infrastructure 
during Superstorm Sandy exceeded 
$95 million, and total damage is 
likely higher as equipment continues 
to fail over time because of saltwater 
corrosion and debris from the storm. 
Damage caused to the facilities also 
resulted in environmental impacts as 

more than 560 million gallons of di-
lute, untreated sewage were released 
into local waterways. While the New 
York City Department of Environ-
mental Protection (DEP) worked 
continuously before, during, and 
after the storm to protect equipment 
where possible, it is evident that ad-
ditional protection is needed for fu-
ture extreme storm events. 

The joint venture (JV) of Hazen 
and Sawyer and CH2M HILL were 
hired in 2013 to develop a Disaster-
Proofing Vital Infrastructure plan 
that will aid DEP in strategically 
hardening its many wastewater fa-
cilities and assets. This task included 
three integrated components—cli-

mate, vulnerability, and adapta-
tion—to rapidly identify and assess 
critical wastewater facilities at risk 
of inundation because of extreme 
storm events and climate change and 
to develop strategies to mitigate the 
identified risk. A flexible and inno-
vative risk prioritization analysis was 
used to consider the many scenarios 
and levels of risk. 

The project involved conducting 
a detailed risk assessment and pre-
senting a resiliency plan to help DEP 
strategically harden its wastewater 
facilities and assets, many of which 
reside along the coast and in other 
low-lying areas. The study showed 
that investing $315 million in a stra-

tegic mix of robust protection mea-
sures could cost-effectively protect 
more than $1 billion in wastewater 
infrastructure—saving the City $2.5 
billion in infrastructure repair costs 
over the next 50 years. 

The plan was published in Sep-
tember 2013 and is available at 
www.nyc.gov. 

NRSW Sustainable Interior Showroom 
showcases beauty and functionality of 
recycled furniture and products.

Sandbags placed in an attempt to 
protect pumping station assets during 
Superstorm Sandy were no match for 
the 6-8 feet of flooding that occurred 
at this location.
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Honor Award - Planning
ENTRANT: Hazen and Sawyer, P.C.
ENGINEER IN CHARGE: Robert D. Smith, P.E. 
LOCATION: Corona, New York

Advanced Wastewater Treatment Project

Hazen and Sawyer/Montgom-
ery Watson Harza served as 
the prime consultants for 

the Advanced Wastewater Treatment 
project (AWT), which has provided 
program management, process, de-
sign, and operations assistance to the 
New York City DEP since 1998 in 
support of the NYC Nitrogen Reduc-
tion Program. 

The AWT project required high-
level coordination of BNR upgrades 
at six different wastewater treatment 
plants and detailed process optimi-
zation within each. By developing 
the BNR Design Guidance, which 
provided a unified basis of design 
for all BNR upgrades, AWT en-
sured that there would be program-
wide uniformity across the six BNR 

plants, despite their different design 
engineers. 

Once BNR upgrades were com-
pleted, AWT provided detailed plant 
process optimization to each plant to 
ensure that the highest level of Ni-
trogen removal was being achieved. 
Training sessions were included to fa-
miliarize the plant staff with the new 
infrastructure and operational set-
tings, year-long sampling programs 
to gather information on real-time 
plant operations and processes, and 
regular meetings to discuss the results 
from the sampling program with rec-
ommendations on how to overcome 
problems with key operational pa-
rameters, such as DO concentrations, 
frothing, and chemical addition. 

There were numerous complexi-

ties associated with implementing a 
$1.6 billion program applied over 
15 years at six wastewater treat-
ment plants. The City had to meet 
increasingly stringent nitrogen limits 
throughout construction. During 
the planning of this program, it be-
came apparent that taking units of-
fline for BNR construction would 
raise Nitrogen discharges during the 
construction window, which could 
threaten the city’s ability to meet Ni-
trogen discharge limits. 

The program has accomplished 
major water quality improvements 
that cut Nitrogen discharges by 41 
percent to the East River and 22 
percent to Jamaica Bay. 13 construc-
tion completion milestones were 
achieved with a cumulative con-

struction value of $607 million. The 
AWT program essentially achieved 
substantial completion May 2013. 

Field sampling and process assistance 
were key elements of the program’s 
success. Calibrating and validating 
process models off actual performance 
and process data improved the 
accuracy of BioWin models, which in 
turn allowed DEP to further optimize 
the designs of BNR facilities. Post-
construction, field sampling helped 
DEP bridge the knowledge gap of 
operating BNR, which requires a 
higher level of process control than 
conventional secondary treatment.

Honor Award - Research
ENTRANT: Brown and Caldwell
ENGINEER IN CHARGE: Robert Witzgall, P.E., PMP, BCEE
LOCATION: Elk Grove, California 

EchoWater Advanced Treatment Technology Pilot (ATTP)

Brown and Caldwell led the 
fast-track designbuild-oper-
ate installation of a biologi-

cal nutrient removal (BNR) pilot 
facility located in Elk Grove, Calif. 
The advanced treatment technology 
pilot (ATTP) project is providing 
critical information for the Sacra-
mento Regional County Sanitation 
District’s EchoWater Project, a $2 
billion upgrade of the District’s 181 
mgd regional wastewater facility that 
serves 1.4 million customers. 

Faced with state mandates that 
it must construct and operate new 
treatment processes by 2021, the 
District launched its EchoWater 
Project. The more significant permit 
stipulations include the lowest maxi-
mum day permit discharge limits for 

ammonia, as well as nitrate and Title 
22 or equivalent reclaimed water 
treatment standards, and requiring 
filtration and enhanced disinfection 
processes. 

During the District’s compre-
hensive technology screening pro-
cess, all options were on the table. 
Alternatives considered included 
keeping the high-purity oxygen ac-
tivated sludge system and achieving 
nitrogen removal in subsequent pro-
cesses, as well as bioaugmentation 
of the HPOAS process. Suspended 
growth and fixed film process alter-
natives also were weighed. 

SRCSD recognized the value of 
piloting and included it within its 
10-year plan for BNR implementa-

tion. A pilot plant was built in 10 
months and operated for 11 months 
in order to evaluate the efficacy of 
new and existing technologies for 
nutrient removal from engineering 
and operations perspectives. It used 
deep aeration tanks and sufficiently 
large secondary clarifiers and mini-
mum filter sizes to accurately mimic 
full-scale performance. 

The results of this pilot study 
allowed SRCSD to lower cost esti-
mates for the upgrades and reduce 
its homeowner rate increase over 
seven years from $24 to $46 instead 
of the previously projected rate of 
$68. This pilot plant is providing 
crucial data for the District’s 10-
year implementation program for 

upgraded treatment facilities that 
ultimately will serve 1.4 million cus-
tomers. The BC team works closely 
with the Program Management for 
the EchoWater Project (consisting of 
District staff and the joint venture 
of BC/HDR) which leads a team of 
consultants responsible for imple-
menting plant upgrades.

Designing a pilot plant is similar in 
some ways to traditional design for 
full-scale installations. However, the 
reduced flows result in challenges in 
equipment. For instance, many pumps 
that are typically available at large 
capacity were not available for the 
pilot plant. The design team delivered 
many “outside of the box” solutions.
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Honor Award - University Research
ENTRANT: Department of Civil and Environmental Engineering, Rice University
ENGINEER IN CHARGE: Pedro J. Alvarez, Ph.D., P.E. 
LOCATION: Research at Rice University, Houston, Texas 

Gene Probe to Determine the Feasilibity and Assess the Performance of 
Monitored Natural Attenuation for Dioxane Plumes

Dioxane, a chemical in wide 
industrial use, has an enemy 
in naturally occurring bacte-

ria that remove it from the environ-
ment. Researchers at Rice University 
in Houston, Texas, led by Professor 
Pedro Alvarez have found that these 
bacteria are more abundant at spill 
sites than once thought. They are de-
signing tools to help environmental 
engineers determine the best way to 
clean up a contaminated site.

The researchers discovered 
soluble di-iron mono-oxygenase 
(SDIMO) genes in bacteria thriving 
in contaminated Alaskan groundwa-
ter. The genes produce enzymes that 
degrade dioxane – specifically, the 

common form known as 1,4-Diox-
ane – into harmless substances.

The work may lead to the cre-
ation of biomarker-based forensic 
tools to detect SDIMO-carrying 
bacteria at dioxane-polluted sites, 
said Alvarez.

Dioxane can get into the ground 
in accidental spills of 1,1,1-trichlo-
roethane (TCA) and is used to stabi-
lize TCA, an industrial solvent, and 
often serves as a solvent itself.

He said it was once assumed 
dioxane would not biodegrade, but 
the recent discovery of dioxane-eat-
ing bacteria prompted a new look. 
One such plume exists on Alaska’s 
oil-producing North Slope. In col-

laboration with BP America, the 
researchers studied samples from 
various points and depths in the 
plume to look for SDIMO genes. 
Li decoded genes from bacteria in 
the samples and found SDIMO-car-
rying bacteria to be most prevalent 
near the spill source, less so toward 
the edges.

In tests on the samples, Li also 
found that the bacteria stopped degrad-
ing dioxane after about 15 days, but 
adding sodium acetate rebooted the 
process of turning the pollutant into 
harmless water and carbon dioxide.

“If dioxane-eating bacteria can 
thrive in the harsh Alaskan environ-
ment, they’re likely to be found in great 

abundance in more tropical climates,” 
Alvarez said. The researchers are testing 
their theory at four such sites.

Determining the concentration 
of SDIMO-carrying bacteria will 
allow environmental engineers to 
ascertain when monitored natural 
attenuation (MNA) is sufficient to 
clean up a large plume, or whether 
more aggressive remediation efforts 
are necessary, he said.

More than 100 microcosms mimicking 
in situ conditions were prepared to 
evaluate the potential for dioxane 
biodegradation and natural attention.

SINCE 1955, THE AMERICAN ACADEMY OF ENVIRONMENTAL ENGINEERS AND SCIENTISTS 
has been pointing the way to ever better environmental engineering and science for the public’s 
benefit. For more information and to view the full profiles for any of these winning projects,  
go to http:/www.aaees.org.
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WATER DISINFECTION USING NANOTECHNOLOGY FOR SAFER 
IRRIGATION: A DEMONSTRATION PROJECT IN SWAZILAND

Jon Brame1, Vittorio Fattori2, Renata Clarke2, Yuri Mackeyev3, Lon J. Wilson3, Qilin Li1 & Pedro Alvarez*1

ABSTRACT 

This case study assesses the 
feasibility of a point-of-use 
(POU), nanomaterial-en-

abled photocatalytic water treatment 
device for use in rural areas in Swazi-
land. Small reservoirs provide water 
for irrigation and community con-
sumption, but this water is highly 
contaminated with human and ani-
mal wastes. A prototype fluidized bed 
photoreactor—amended with nano-
sized TiO2 coated on silica beads (60 
wt%) and illuminated by UV light 
(254 nm, 18 W cm-2)—was capable 
of removing 99.9% of bacteria and 
viruses with less than 60 seconds of 
contact time. However, control tests 
showed that the majority of the dis-
infection was accomplished by UV 
light alone, with the photocatalytic 
material unable to significantly add 
to the disinfection at such short 
contact times. A potential benefit of 
using nano-sized TiO2 photocatalyst 
was the removal of a model pesti-
cide (carbaryl) whose concentration 
was reduced by approximately 50% 
(compared to controls) with a con-
tact time of 3 minutes. This research 
highlights the importance of POU 
water treatment systems, and dem-
onstrates the potential feasibility and 
limitations of using nanotechnology-
enabled small reactors to help relieve 
high water-related disease and mor-
tality rates in developing countries. 

INTRODUCTION

Reliable access to clean and safe 
water is a global challenge 
that will continue to grow in 

the next century (Brame et al. 2011). 
The United Nations (UN) placed 

this challenge among its 2015 Mil-
lennium Development Goals with 
the stated objective to “halve, by 
2015, the proportion of the popu-
lation without sustainable access to 
safe drinking water and basic sani-
tation” (see http://www.un.org/mil-
lenniumgoals/). As water treatment 
and supply challenges continue to 
expand, new technologies are being 
tested to help reach the goal of uni-
lateral access to safe and sustainable 
water. Among these technologies, 
point-of-use (POU) treatment pro-
cesses are promising alternatives to 
large-scale, centralized treatment sys-
tems (Kallman et al. 2011; Lantagne 
et al. 2011). POU treatment process-
es do not require large infrastructure 
or high construction costs, and do 
not suffer from water quality degra-
dation during distribution (Majuru 
et al. 2011). Nanomaterials may be 
advantageous for POU treatment 
technologies because of their ex-
tremely high surface area and unique 
mechanical, electronic, photonic, 
and magnetic properties (Qu et al. 
2012). In addition to individual and 
community use, nano-based water 
treatment systems have great poten-
tial to address challenges in sustain-
able agriculture, food safety and food 
security (NANOAGRI-2010). 

Rice University and the Food 
and Agriculture Organization of 
the United Nations (FAO) collabo-
rated to test the feasibility of a POU, 
nanotechnology-enhanced water 
treatment system for rural farms in 
Swaziland. Small reservoirs created 
by earthen dams built by the Swa-
ziland Agricultural Development 
Program (SADP 2011), an E.U.-
funded project to improve “sustain-
able food security and an improved 

quality of life for rural households 
in Swaziland” (FAO 2012), provide 
a significant resource for agricultural 
irrigation. This ready access to irriga-
tion water has provided rural com-
munities with the ability to create 
small garden plots, which can be 
used to grow produce for personal 
or commercial use. However, water 
in this type of reservoir is frequently 
contaminated by waste discharge 
from upstream, runoff from large-
scale agricultural sites, and the direct 
introduction of animal wastes from 
local livestock (Hanjra et al. 2012). 
The water at these sites—used both 
for irrigation and as a drinking water 
supply—exceeded over 100 times 
the national regulatory levels for 
microbiological contamination (Ta-
ble 1). The potential benefit of im-
proved irrigation by the SADP dam 
project is countered by the risk of 
disease from water contamination. 
Thus, we explored photocatalytic, 
point-of-use water treatment op-
tions to alleviate the risks inherent 
in this contaminated water supply. 

Photocatalysts transfer the en-
ergy from light into chemical en-
ergy through charge transfer, redox 
(reduction/oxidation) reactions and 
other electrochemical processes (Fu-
jishima and Honda 1972; Fujishima 
et al. 2008; Hoffmann et al. 1995). 
For example, in semiconductor 
(TiO2) photocatalysis an incom-
ing photon with energy equal to or 
greater than the bandgap energy of 
the semiconductor creates an exciton 
(electron/hole pair) (Figure 1). This 
energy can then be transferred to the 
material surface and participate in 
surface redox reactions resulting in 
the formation of reactive oxygen spe-
cies (ROS). Different photocatalysts 

produce different ROS including 
hydroxyl radicals (•OH), superoxide 
(O2

-1) or singlet oxygen (1O2), which 
can then react with target contami-
nants such as bacteria, viruses or or-
ganics (Toepfer et al. 2006). 

The objective of this project was 
to design, build and test a nano-
enhanced photocatalytic demonstra-
tion unit with the ability to treat 
the high levels of microbiological 
contamination in the irrigation wa-
ter from these reservoirs, as well as 
potentially treat other organic con-
taminants (such as pesticides) pres-
ent in the water. 

MATERIALS AND METHODS

Photoreactor

A fluidized bed photoreactor 
(FBPR) was selected for this 

application. An FBPR uses the up-
ward flow of water through the re-
actor to mix photocatalyst particles, 
which can be illuminated internally 
(Figure 2). Advantages of the FBPR 
include extended reuse of photo-
catalyst (with the option to replace 
spent photocatalytic material), an 
in-line configuration that could be 
easily added to the existing local in-
frastructure, and the ability to use 
a wide range of photocatalysts and 
lamps of any wavelength rather than 
being limited to visible light (Coli-
na-Márquez et al. 2010). Challenges 
include of the need for external 
power for illumination (solar illumi-
nation has a limited spectrum in the 
UV range and is difficult to use in an 
internally-illuminated reactor), the 
need for rapid disinfection due to 
the relatively short contact time, and 
the need for periodic replacement of 
bulbs and photocatalyst. Although 
the FBPR requires a small amount of 
external power (car battery or small 
solar panel), it provides flexibility 
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to use bactericidal lamps to aide in 
the rapid removal of microbiological 
contaminants and ensures the neces-
sary disinfection in the short contact 
time dictated by the reactor size 
requirements. Two identical alumi-
num bench-top FBPR reactors were 
constructed, each having an internal 
volume of 2.5 L. The light source is 
a 16W lamp encased within a quartz 
housing running the length of the 
cylindrical axis. The outflow port 

has a 40-µm mesh filter to retain the 
photocatalyst inside the system. A 
step-input tracer test confirmed that 
the FBPR performed as a completely 
mixed reactor (Figure S1, Support-
ing Information). 

Photocatalyst Materials

The following nano-photocata-
lysts were tested: titanium di-

oxide (TiO2), a broadly available 

semiconductor photocatalyst that 
produces mainly hydroxyl radicals 
and is most effective when excited by 
UV light; amino-fullerenes, a novel 
photocatalyst that produces mainly 
singlet oxygen and can be excited by 
visible light (Lee et al. 2010); and 
porphyrins, which have been used 
for photo-dynamic therapy (Ashke-
nazi et al. 2003; Merchat et al. 1996) 
and produce singlet oxygen when 
excited by visible light. Amino-
fullerenes were synthesized as previ-
ously reported (Lee et al. 2010); the 
porphyrins (5,10,15,20-tetrakis(4-
carboxyphenyl), C48H30N4O8, MW: 
790.774), were synthesized and 
characterized according to standard 
procedures (Datta-Gupta and Bar-
dos 1966). Additional purification 
was performed using a flash chro-
matography system (silica column 
Clarisep S-CS140120-0, 40-60 μm, 
60Å) with chloroform and methanol 
solvents for 99+% product purity 
(by HPLC analysis). 

Each of these photocatalyst mate-
rials were attached to a silica or sand 
substrate. Photocatalyst attachment 
enables facile separation inside the 
FBPR, increases the photo-available 
surface area of the photocatalytic 
material (Balasubramanian et al. 
2004) and reduces the risk of materi-
al release. TiO2 was attached through 
a heat treatment of substrate particles 
dipped in powdered DeGussa P25 
TiO2 (Evonik Industries, Essen Ger-
many) mixed with either water (heat, 
H2O) or with isopropanol (heat, sol-
vent), or attached through a sol-gel 
precipitation process (Chen and Di-
onysiou 2006; Qourzal et al. 2009). 
The amino-fullerenes and porphyrins 
(both fabricated at Rice University) 
were attached to the silica substrate 
by covalent amide bonds to ensure 
stability and eliminate photocatalyst 
sloughing (Lee et al. 2011). None of 
these materials exhibit acute toxicity, 
and these attachment processes limit 
potential exposure and therefore risk.

Illumination

We examined three types of illu-
mination for use in this FBPR 

system: visible light (400-800 nm), 
near-UV light (UV-A, 300-400 nm) 
and bactericidal light (UV-C, 254 
nm) using Eiko T5 4-W fluores-
cent lamps. Visible light is effective 
for fullerenes and porphyrins, and 
has not been shown to degrade the 

bonds that attach the organic pho-
tocatalysts to the silica substrate. 
UV-A light is more energetic and 
capable of creating photo-generated 
ROS in TiO2 photocatalysts. While 
the increased energy of UV-A light 
can provide an increase in degrada-
tion rates using fullerenes and/or 
porphyrins, repetition tests in batch 
reactions show that the overall effi-
ciency of the fullerene photocatalyst 
decreases with repeated use (Figure 
3). UV-C light is naturally bacteri-
cidal, which is a benefit for this ap-
plication. It is also very effective at 
producing photo-generated ROS 
with TiO2, although the high energy 
light destroys fullerene and porphy-
rin photocatalysts.

Batch Tests

Initial photocatalytic tests were 
performed in a batch photoreactor 

(Lee et al. 2009) with six 4-W lamps 
arranged around a 50-mL quartz 
reaction vessel with 18 W m-2 illu-
mination. Further details about this 
batch reactor can be found in Brame 
et al. 2013; and Lee et al. 2009. 
These batch tests helped determine 
ROS production rates of the various 
photocatalyst, substrate and illumi-
nation configurations. The process 
involves adding photocatalyst (0.2 
g L-1 unless otherwise noted) and a 
probe compound to Milli-Q water 
for a total volume of 40-mL. Fur-
furyl alcohol (FFA) was used as a 
probe to measure ROS production 
(Lee et al. 2009). At steady state, 
ROS generation is proportional to 
the first-order degradation rate of 
FFA (Buxton et al. 1988). Reac-
tions took place over the course of 
2 hours with 1-mL samples taken 
periodically throughout the test and 
measured on a Shimadzu Promi-
nence HPLC (Shimadzu Corp., Co-
lumbia MD) using a C18 column 
with acetonitrile and 0.1% (w/v) 
phosphoric acid as mobile phase. All 
solvents and probe compounds were 
analytical grade (Sigma-Aldrich-
USA). First order degradation rate 
constants (k) were calculated with 
95% confidence intervals based on 
observed degradation (Table 2).

A similar procedure was used for 
batch reactions testing the inactiva-
tion of E. coli and adenovirus type 
2 (AV2), a highly UV-resistant, 
double-stranded DNA virus that is 
capable of infecting humans and re-

TABLE 1
Selected water quality parameters from the three dams in Swaziland.

Mcozini Dam Lubhuku Dam Mlawula Dam National Standard Irrigation (Drinking)

Total coliforms  
(per 100 mL) 4000* 1500** 4000** 1-10 (0)

Fecal coliforms  
(per 100 mL) 90** 120** 160** 1-10 (0)

Turbidity (NTU) 9.0** 305** 202** 5 (5)

BOD5 (ppm) 5.5* 1.0 0.7 10 (5)

COD (ppm) 19* 23* 18* 75 (10)

* indicates value above National drinking water standards
** indicates value above National drinking and irrigation water standards

FIGURE 1
Photocatalytic ROS production mechanism. A photon excites TiO2, which can then transfer 
the energy (e.g., excited electrons, holes [e+], excitons, etc.) to water (H2O) or oxygen (O2) 
to form reactive oxygen species such as hydroxyl radical (•OH) or super oxide (O2

-•).

FIGURE 2
Left: Schematic representation of fluidized bed photoreactor (FBPR). The water flow suspends 
the attached photocatalyst material, which is illuminated within the reactor. A filter at the 
outflow retains the photocatalytic material in the system for continuous reuse. 
Right: Photograph of completed bench-scale FBPR system. Diameter=12 cm; height=26 cm.
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sponsible for ~5-10% of upper respi-
ratory infections in adults (Eischeid 
et al. 2009; Eischeid et al. 2011). 
E. coli was grown to exponential 
phase and then rinsed thoroughly 
to remove any residual growth me-
dia and diluted 1:40 in the batch 

reaction vessel. Surviving organisms 
were determined using viable plate 
counting. Due to the short lifetime 
of E. coli exposed to UV-C light, 
only one of the six available lamps 
was used to reduce the UV exposure, 
with samples being taken every 20 

seconds. AV2 active titer was quan-
tified by conventional plaque assays. 
Virus samples were inoculated on 
sub-confluent A549 cell monolayers 
for 90 minutes. The flasks contain-
ing infected cells were then overlaid 
with agar-containing media, incu-
bated 7 days, and stained with MTT 
to visualize plaques. 

Flow-Through Tests

Continuous flow/semi-batch tests 
were performed in the FBPR 

system similar to the batch reaction 
described above. Tests measured deg-
radation of FFA, E. coli or AV2 virus 
as above with samples drawn from 
the outflow port. DI water spiked 
with the test compounds/organisms 
was re-circulated through the FBPR 
until steady state was reached, then 
the lamp was turned on and the 
measurements taken. Long term 
tests were conducted using the same 
photocatalytic material in the same 
reactor with the same lamp for two 
hours each day for 60 consecutive 
days to mimic intended use in the 
field. E. coli and AV2 experiments 
were performed using the reactor in 
flow-through mode, while long-term 
FFA degradation tests utilized the re-
actor as a semi-batch system.

RESULTS AND DISCUSSION

Performance of Photocatalytic 
Materials

After testing various combina-
tions of photocatalyst material, 

attachment method and light source 
(Table 2), sol-gel TiO2 attached to 
silica under UV-C light was chosen 
for this application. There was little 
photocatalytic efficiency difference 
between UV-A and UV-C illumi-
nated sol-gel TiO2, and UV-C light 
requires only slightly more energy 
than UV-A while it is inherently bac-
tericidal, thus aiding in disinfection. 
It was necessary to use an attached 
photocatalyst to easily retain the pho-
tocatalytic material inside the reactor.

A range of photocatalyst con-
centrations were tested to determine 
whether the photocatalyst mate-
rial increased the already significant 
disinfection of UV-C illumination 
alone. Higher photocatalyst load-
ing increases ROS production, 
which increases disinfection poten-
tial. However, light scattering from 

higher photocatalyst concentrations 
in the water decreases disinfection 
by UV-C. These competing mecha-
nisms result in an optimal photocat-
alyst concentration. Specifically, the 
photocatalyst material does increase 
E. coli removal up to a loading of 
about 1.5-2 g L-1 (Figure 4). Each 
data point shows the differential k 
value (decay with UV-C light and 
the photocatalyst minus the decay 
with UV-C light alone) for a given 
loading. A positive differential k val-
ue indicates that the photocatalyst is 
increasing E. coli removal efficiency 
through ROS generation while a 
negative differential k value indicates 
that the photocatalyst reduced the 
overall efficiency of the UV-C light 
through self-scattering. Above a 
loading of 2 g L-1 the photocatalyst 
has an inhibitory effect on E. coli 
inactivation. We chose a loading of 
0.2 g L-1 to use in the FBPR system 
based on these results. This loading 
provides a significant increase in ef-
ficiency, while still using a relatively 
small amount of photocatalyst, 
which is more cost efficient. 

Previous work using TiO2 and 
UV-A illumination indicates that 
there is often a “shoulder effect” in 
which there is a lag before the ROS-
induced disinfection mechanism 
takes effect (Cho et al. 2004). How-
ever with UV-C illumination, 3-log 
disinfection is accomplished in only 
30-60 seconds, leaving little time 
for ROS to inactivate the bacteria 
before disinfection is accomplished 
by the high intensity light. Although 
the increase in disinfection rate af-
forded by the photocatalyst in the 
TiO2/UV-C system is two to three 
orders of magnitude higher than 
rates reported for TiO2/UV-A sys-
tems, which typically require contact 
times of 10-100 minutes (Cho et al. 
2004; Kikuchi et al. 1997; Maness et 
al. 1999), it represents an increase of 
only 5-10% above the degradation 
rate with UV-C alone. 

Accordingly, Figure 5 shows the 
flow-through inactivation of E. coli in 
the FBPR with UV-C light alone and 
with the addition of the photocata-
lyst. In both cases the FBPR accom-
plishes 2-log (99%) removal in under 
30 seconds of exposure time, with 
the photocatalyst-enhanced treat-
ment being slightly more effective (p 
= 0.07). The disinfection rate of the 
treatment with photocatalyst was 6% 

FIGURE 3
Reuse tests using the same photocatalyst for five cycles in batch reactions. For fullerenes 
(a): with visible light illumination there is no loss in efficiency (as measured by the 
degradation of furfuryl alcohol [FFA]), while with UV-A illumination there is a 50% loss 
in efficiency and with UV-C illumination the photocatalyst breaks down entirely. For TiO2 
(b): visible light produces very little degradation, while both UV-A and UV-C illumination 
are easily repeated 5 times with no loss of degradation capacity. (Test conditions: 0.2 g/L 
photocatalyst, [FFA0]=1,200 µM, 23°C, pH 7).

TABLE 2
First order FFA degradation rate coefficients (k) from batch reactions. 

k (min-1*10-4) ± one SD

Material Attachment Visible Light  
(400-800 nm)

UV-A Light  
(300-400 nm)

UV-C Light  
(254 nm)

TiO2 Sand (heat, H2O) 0 30±1 320±23
Sand (heat, 
solvent) 0 0 330±50

Sand (sol-gel) 0 32±3 275±20
Silica (sol-gel) 6±1 510±80 500±30

Fullerenes Silica 70±1 145±1 17±1
Porphyrins Silica 10±1 20±2 0
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(0.018 min-1) higher than that of the 
treatment with UV alone, consistent 
with the batch loading tests (0.02 
min-1 increase, Figure 4). When the 
FBPR was run as a flow-through reac-
tor, with contaminated influent pass-
ing entirely through the reactor with 
the lamp on, there was no surviving 
E. coli measured in the effluent with 
or without photocatalyst present, re-
gardless of influent concentration.

We also tested the ability of the 
photocatalysts and UV-C light to 
inactivate adenovirus AV2 in both a 
batch system and in the FBPR. Pho-
tocatalyst material has previously 
been shown to be significantly more 

effective than UV-A light alone to 
remove viruses from water (Lee et 
al. 2009). While UV alone is suffi-
cient to remove some viruses, there 
may be some types of virus that are 
selectively removed by ROS (Lee et 
al. 2010). However, the inactivation 
of AV2 by UV-C was statistically 
undistinguishable with and without 
the photocatalyst (Figure 6), indicat-
ing that the contact time was again 
too short to see significant ROS-
mediated virus inactivation.

Photocatalytic oxidation has 
also been shown to be very effective 
at removing organic contaminants 
from water (Lee et al. 2011). While 

pesticides and other priority organic 
compounds were not analyzed in 
the local water due to in-country 
analytical capability constraints, 
pesticides are commonly used in 
Swaziland and might be present 
in these source waters (Swaziland 
2010). To test this capability in our 
system, we used a model pesticide, 
carbaryl (1-naphthyl methylcar-
bamate), which is often used as an 
insecticide. The photocatalyst was 
significantly more effective at re-
moving carbaryl from the water 
than UV-C alone (Figure 7). The 
degradation rate of carbaryl by the 
photocatalyst plus UV-C light was 
four times that of UV-C alone (18.9 
± 0.2 vs. 4.7 ± 0.6 min-1 ×102) af-
ter 3 minutes. In the first minute of 
exposure, indicative of the contact 
time likely in the field, the pho-
tocatalyst/UV-C combination re-
moved almost three times as much 
carbaryl as the UV-C light alone. 
However, in applications such as 

this case study, where contact time 
is limited, these benefits may not be 
fully realized. The expected contact 
time for a POU FBPR is approxi-
mately one minute, during which 
time only 25% of the carbaryl was 
removed by the photocatalyst/UV 
system (compared to 8% removal 
with UV alone). While the partial 
degradation of priority organics 
may be an additional benefit of this 
technology, complete removal of 
target organics would require higher 
contact time.

Although the photocatalyst ma-
terial did not add significantly to 
water disinfection by UV-C and 
only partially removed a representa-
tive pesticide in this case study, there 
are many scenarios in which pho-
tocatalysis can have an important 
impact. For example, POU treat-
ment systems that use sunlight illu-
mination would require a very long 
contact time for disinfection, and 
photocatalytically-generated ROS 

FIGURE 4
Effect of photocatalyst loading on E. coli inactivation kinetics. The differential k value is 
the first-order degradation rate coefficient with photocatalyst minus the rate coefficient 
without the photocatalyst (control). A positive differential k value indicates that the 
photocatalytically-generated ROS is increasing E. coli removal, while a negative differential 
k value indicates that the scattering effect of the photocatalyst is reducing the overall 
degradation efficiency of the UV-C light (254 nm, 18 W/m2 illumination, bacteria 
loading=106 CFU/mL, 23°C, pH 7).

FIGURE 5
Log removal of E. coli in the FBPR system with UV light alone and with the addition of the 
silica-attached photocatalyst (PC) material (0.2 g/L TiO2, 254 nm, 18 W/m2 illumination, 
bacteria loading = 105 CFU/mL, 23°C, pH 7).

FIGURE 6
Survival ratio of adenoviruses in a batch reactor (top) and the FBPR (bottom) (0.2 g/L TiO2, 
254 nm, 18 W/m2 illumination, initial virus concentration=5×105 plaques mL-1, 23°C, pH 7).
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could decrease this required treat-
ment time significantly. One such 
treatment possibility is to use a reac-
tive liner concept (Figure S2, SI) in 
which a thin film of water flows in a 
trough lined with photocatalyst ma-
terial that is illuminated by sunlight 
through the water. This design was 
originally considered for this project, 
but after assessing local conditions 
and infrastructure (the water is deliv-
ered from the dam to the community 
garden via underground pipes rather 
than through open channel flow), it 
was determined that a fluidized-bed 
photoreactor (FBPR) would be more 
suitable for this location.

Implementation Considerations 

Before implementation of a POU 
water treatment system, consid-

eration must be given to safety, cost 
and any local conditions that could 
influence the efficacy of the system. 

Long Term Tests
Long-term tests were conducted to 
assess both the potential loss of treat-
ment efficiency over time and the 
need to replenish the TiO2 photo-
catalyst, in addition to determining 
the potential for long-term release 
of nanomaterials, which could pose 
health and safety concerns. While 
TiO2 in bulk form is generally con-
sidered safe and has been used as an 
additive in food products for years, 
proactive safety practices dictate that 
we mitigate potential or perceived 
risks by reducing or eliminating the 

release of nano-TiO2 in the effluent 
(Wiechers and Musee 2010). There-
fore, the effluent titanium concen-
tration from the FBPR system was 
monitored. 

There was no loss of ROS produc-
tion effectiveness (assessed per FFA 
degradation) over more than two 
months of daily use (Figure S3, SI). 
The daily FFA degradation percent-
age only varied slightly (largest de-
viation of 3%) from the two-month 
average. The only maintenance re-
quired was an occasional backwash 
of the system. This suggests that the 
photoreactor could run for at least 
two months without a significant 
loss in efficiency that would require 
replacement or regeneration of the 
photocatalyst material.

Figure 8 shows the amount of 
titanium detected in the effluent of 
the FBPR. After adding the photo-
catalyst, the FBPR was rinsed prior 
to the start of testing. During this 
rinsing, the effluent titanium con-
centration—which is a measure 
of how much photocatalyst is lost 
through the filter—was measured 
as a function of the rinsing volume. 
This effluent concentration rapidly 
decreased from an initial value of 53 
µg L-1 to non-detect (ICP-MS limit 
of detection 1 µg L-1) over the course 
of 10 liters of rinsing (4 reactor vol-
umes, 10 minutes of operation). By 
comparison, the TiO2 concentration 
inside the reactor is 200 mg L-1, or 
4,000 times greater than the maxi-

mum effluent concentration during 
rinsing. Drinking water in the US 
contains about 15 µg L-1 of tita-
nium, and the average person con-
sumes 500 µg of bulk titanium per 
day from water (Weir et al. 2012; 
WHO 1982), and as much as 50 mg 
per day of nano TiO2 per day from 
food products (Weir et al. 2012). 
During normal use, the effluent tita-
nium concentration was consistently 
below detection, with only two 
samples measuring any titanium (at 
the lowest detection level-1 µg L-1). 
Thus, we conclude that there is no 
significant risk from nanomaterials 
being released into the effluent water 
under normal operation.

Cost 
Although large water treatment 
systems generally operate with a 
lower cost/volume ratio, the capital 
investment cost is often prohibitive 

for small-scale applications or rural/
underdeveloped areas. Additionally, 
large scale systems require more up-
keep, operation and maintenance 
expertise, all of which are prohibi-
tive for this situation. A POU treat-
ment system is more applicable for 
this and many similar sites given 
the small flow-rate and low capital 
cost requirement. POU systems are 
generally more economical when 
serving a small population, or when 
differential treatment—where the 
intended use dictates different lev-
els of treatment—is required (Qu 
et al. 2012). 

Table 3 summarizes cost in-
formation for some disinfected/
POU treated water options that 
could be used at this site. At this 
small scale UV disinfection (using 
UV-C, bactericidal lamps) is sig-
nificantly less expensive than most 
other POU treatment options. This 

FIGURE 7
Degradation of the pesticide carbaryl in batch reactor under UV light with and without 
photocatalyst. In the first 60 seconds, which is indicative of the contact time in the field, the 
PC+UV combo removed 3 times more carbaryl than UV alone (0.2 g/L TiO2, 254 nm, 18 W/
m2 illumination, [carbaryl]0=20 mg/L, 23°C, pH 7).

FIGURE 8
Titanium concentration in the FBPR effluent after addition of photocatalyst, measured by 
ICP-MS. The x-axes represent the volume of water flushed through the system for the initial 
rinse (top) and the number of days during the prolonged use test (bottom). The dashed line 
represents the average bulk Ti concentration in US drinking water.



Spring 2014 | V 50, N 2	      Environmental Engineer & Scientist  |  45

low cost does not include primary 
treatment, such as filtration or sedi-
mentation, which may be required 
depending on the turbidity of the 
source water. Commercial UV dis-
infection systems for the capacity 
necessary in the Swaziland com-
munity irrigation systems cost from 
$3,000 to $10,000. The operational 
cost of the FBPR treatment system 
discussed above is very similar to a 
standard UV disinfection system 
(~$2 per 1,000L based on produc-
tion and operation costs for this 
unit). Both this device and other 
commercial UV treatment systems 
require a power source, which could 
be supplied by a car battery, solar 
panel, or in some cases by con-
nection to a local power grid. The 
design and manufacture cost of the 
prototype bench-top FBPR used in 
this study was less than $5,000. The 
cost to manufacture a field-scale 
FBPR would be very similar since 
the design work is already accom-
plished, making it competitive with 
commercially available systems. 

Local Conditions
Turbidity has the potential to block 
light and hinder the efficiency of 
FBPR systems. Several of the sites 
in Swaziland had turbidity levels > 
200 NTU (Table 1). In order to test 
the effect of turbidity on ROS gen-
eration (assessed per FFA removal), 
we ran batch reactors exposed to 
various turbidity levels. Turbidity 
was introduced through the addi-
tion of bentonite clay, which is 
similar to the type of clay found in 
Swaziland surface water. Turbidity 
had little effect on FFA degradation 
up to 100 NTU (Figure S4, SI). 
For treatment at locations with tur-
bidity levels below 100 NTU, no 
pretreatment of the water will be 
required. However, for treatments 
at locations with higher turbidity 
levels, some form of pretreatment 
(sedimentation, filtration, coagula-

tion/flocculation, etc.) will need to 
be employed to avoid loss of effi-
ciency due to light occlusion.

Because the FBPR requires pow-
er to operate the light source, and 
most of the locations of the earthen 
dams are removed from power grids, 
the FBPR system will require a small 
power supply. While the power re-
quirement could easily be generated 
with a small solar panel, the risk of 
theft for a solar panel is quite high. 
A simple car battery could power the 
device for several weeks, requiring 
occasional recharging. One techni-
cian could maintain a large number 
of systems, including periodic re-
placement of bulbs and photocata-
lyst and recharging of the power 
supply with very minimal training. 

Conclusions and Recommendations

A nano-photocatalyst fluidized 
bed photoreactor system that 

is capable of removing biological 
contamination down to acceptable 
regulatory levels within a reason-
able contact time was successfully 
designed and tested. This system is 
also capable of removing carbaryl as 
a representative persistent organic 
pollutant at a higher rate than com-
mercially available UV treatment 
systems, although complete removal 
requires longer contact time. This 
added functionality towards pesti-
cides combined with the similar cost 
compared to commercial system 
could make the FBPR a promising 
technology option for POU appli-
cations such as the irrigation water 
in Swaziland. Prior to field-scale 
testing, however, further work is re-
quired to decrease the photocatalytic 
contact time necessary for complete 
degradation of organic pollutants 
and increased disinfection/virus re-
moval compared to current UV dis-
infection technologies (e.g., improve 
contaminant selectivity by enabling 
sorption close to ROS generat-
ing sites, or increase photocatalytic 

ROS production). Nano-enhanced, 
point-of-use water treatment tech-
nologies have great potential to de-
crease the occurrence of devastating 
water-borne illnesses in many de-
veloping areas of the world. Further 
studies to enable implementation of 
these technologies will be needed to 
realize the expected benefits in pro-
tecting human health and enabling 
safer irrigation.
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