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Sustaining Momentum: Steady Progress Without Interruption
What an exciting time to be part of SAME! We are sustaining the great momentum 

we built throughout 2015 and, guided by the 2020 SAME Strategic Plan, off on our 
way to our Centennial. 

January saw Campaign 2020 kick off with 76 Post Presidents participating 
in a webinar to discuss the finer points of the Strategic Plan. I am impressed 

with the enthusiasm I have seen as Posts 
have quickly established their plans for 
2016 to make sure they begin contribut-
ing to our campaign. I am especially 
heartened by the new Streamer criteria 
that provide Posts with an Alternative 
Credit Path. This will let Posts shape 
their programs to meet their local 
needs and meet the objectives of the Strategic Plan. What works at Fort Bragg 
might be different in San Antonio, San Diego, or Kaiserslautern, Germany.

Equally important, we had more than 50 student leaders and faculty advi-
sors attend the Student Leaders Workshop in late January in Phoenix. We took 
another step forward, as we did last year with the Post Leaders Workshop, 
by investing in professional presentations. Panels featured professionals 
from across the A/E/C community, including the regional president from 
the Institute of Electrical and Electronics Engineers. The student leaders, the 
entire College Outreach Committee, and members of the SAME National 
Office were there to not just set a new standard for a quality workshop, but 
also to set plans in motion to contribute to Campaign 2020. 

These are impressive points in the early days of our campaign, but sustained 
and steady progress is the key to long-term success. It is no accident the new 
Strategic Plan is a five-year plan with a very clear vision of where we want 
to be in 2020. Let us all focus on making the incremental improvements 
envisioned in the plan steadily, over time. There is one fundamental ingredient 
that will ensure we sustain momentum: continuity of leadership. This means 
well-planned and well-executed leadership succession plans at every level 
of SAME. At the national level, retired U.S. Navy captain Mike Blount of 
Balfour Beatty Construction in May will take the reins as SAME President 
and he will continue leading the execution of our plan without interruption. 
We also will continue to assist Posts with leader training and development 
opportunities to help succession planning at the local level.

Thank you to everyone who continues to make SAME a fun place to work 
together to make a difference in our national security throughout our profes-
sion! Let the journey to 2020 and beyond continue…with help from all of us!

Jane C. Penny, P.E., F.SAME
SAME President 2015–2016

BEARING OUR RESPONSIBILITY
This issue of TME, The Water Issue, high-

lights one of the three key areas outlined in the 
Resilience Goal of the 2020 SAME Strategic Plan 
(water, energy, cybersecurity). It also furthers 
SAME’s shift from national defense to a broader 
national security mission. While the U.S. military 
faces water resource and management challenges 
on installations and in theater, so, too, do our 
citizens and state and local governments. 

Without access to clean water, public health 
concerns rise astronomically; without effective 
water infrastructure systems, economic capa-
bilities grind to a halt. Water is at the center of 
everything we do. And the long-term planning 
and sustainable solutions that will carry the 
world through the water challenges of the 21st 
century are at the center of what engineers do. 
See pages 42-75 for more on how the A/E/C 
industry is ensuring our water resilience—from 
the ways California is dealing with a five-year 
drought, to measures the National Institutes of 
Health is taking to reduce Legionellosis risk in 
its facilities, to water resource technologies the 
U.S. Army is developing to support soldiers.

I also want to highlight this year’s Board of 
Direction candidates (pages 82-83). In particular, 
we have eight Elected Director candidates for 
four positions; so voting is crucial! Thank you to 
all who have volunteered to help lead SAME! All 
voting will be done online March 1 – April 15. 
Cast your ballot at www.same.org/vote!
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By leveraging our innovative and award-winning expertise in markets such as 
transportation, facilities, environment, energy and water, AECOM is collaborating 
with the U.S. military around the world.  AECOM delivers technical expertise and 
management support in design and planning, civil works, environmental remediation, 
program and construction management, and logistics and base operations. 

With over 100 years of experience serving the U.S. military, AECOM brings in-
depth knowledge to managing large-scale programs, overseeing operations, and 
providing logistics support. Our complete portfolio of services, combined with a 
connected global presence that spans every continent, enables AECOM to deliver 
visionary turnkey solutions to the challenges facing our clients.

AECOM’s network of employees is united by a shared commitment to creating, 
enhancing and sustaining the world’s built, natural and social environments. Our 
work on some of the largest infrastructure projects on the planet has helped
AECOM become the #1 ranked design fi rm — in the U.S. and globally — by ENR.

 

 

www.aecom.com

Collaborating

Top left to right: Elmwood Pump Station, 
Jeff erson Parish, Louisiana;  Olmsted Dam, 
Olmsted, Illinois;  Ft. Sam Houston Medical 
Education Training Center, San Antonio, Texas. 
Bottom, left to right: Department of Homeland 
Security Headquarters, Washington, D.C.; 
Small Arms Range Practice Training, Wright 
Patterson Air Force Base, Dayton, Ohio; Mine 
Resistant Ambush Program (MRAP) Military 
Vehicle, United States.
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FEATURED THIS ISSUE

44 The California Experience:  
Water Management in the  
Land of Drought and Flood
Dealing without, and with, the rains.

48 Contending with Nature: Increasing 
Our Resilience to Climate Change
Proactive measures to reduce risk.

51 Permitting and Endangered Species
The importance of planning early.

53 Eliminating Legionellosis Risk at 
the National Institutes of Health
Working to “enhance health, lengthen life, 
and reduce illness and disability.”

55 Solutions for Temporary Closure 
Systems
Finding what works best, and what doesn’t. 

57 Where a Dam Ran Through It
Returning a river back to nature.

60 An Asset on the Battlefield
Ensuring water is not a liability in theater.

63 Cultural Resources at Risk:  
Sea Level Rise and  
Coastal Military Installations
A responsibility to look out for history. 

WATER: SPOTLIGHT  
ON TECHNOLOGY

65 Developing Hydrologic Awareness
Ready to provide reachback support.

67 Harnessing the Power of Bacteria
Leveraging technology to treat wastewater.

69 Water Assurance and the Army
Ensuring water supply to installations and 
contingency operations.

71 Recycling Resources to Reduce Costs 
Implementing a modular tidal wetland.

73 Turning Water into Water:  
Inside the Nation’s  
Largest Desalination Plant
Putting reverse osmosis in action.

USACE PHOTO

42  THE WATER ISSUE
The world’s most abundant resource is also its most precious. The articles 
featured in this issue of TME offer a multi-faceted look at how government 
and industry are working to solve the water challenges of the 21st century.

ON THE COVER
Surfaces that are typically covered by 
water show significant cracking at Isabella 
Lake in July 2015. The lake sits at about 9 
percent of its pool capacity, with a little 
more than 30,000-acre-ft of water behind 
it. California’s climate and hydrology have 
challenged populations back to its earliest 
inhabitants. Variable annual precipitation 
patterns, frequent floods triggered by Pacific 
atmospheric rivers, and prolonged droughts 
are all part of the state’s hydrologic cycles.    
Story on page 44.PHOTO COURTESY USACE SACRAMENTO DISTRICT

See pages 37-41 for a full 
preview of the conference!

SAME 2016 Candidates for the  
SAME National Board of Direction

Cast your ballot today  
at www.same.org/vote!

Pages 82-83

Gia E. Huynh-ba, P.E.
...“As an Elected Director representing Young Members I will provide immediate contributions to the first goal of the SAME Strategic Plan: Relationships. I can become an asset in reaching out to prospective Young Members and bridging communica-tion lines between National and Posts.’... Huynh-ba is an Engineer with Black & Veatch.

Benjamin E. Matthews, P.E., F.SAME
...“As an Elected Director, I am most excited about helping to implement the new SAME Strategic Plan and shaping the 2020 Vision. As we roll into our Centennial it is para-mount we tailor and communicate our value proposition to all members while providing solutions for national security.”... Matthews is Air Force Division Manager with Atkins.* Elected Directors serve a three-year term; one must be a Young Member.

Cdr. Joseph A. Angell, P.E., CCM, F.SAME, USN (Ret.)...“I believe the strength and sustainability of the Society is our relationship with the military engineering agencies. As an Elected Director, I will push for a strength-ening of that relationship and more mean-ingful partnership discussions between the agencies and industry.”... Cdr. Angell is a Vice President with Taylor Wiseman & Taylor.Karen L. Buniak
...“I would welcome the opportunity to serve on the SAME National Board of Direction. I feel that my contributions have made a positive impact to the Philadelphia Post and I would like to contribute my time, energy and ideas for positive change to the National Board..”... Buniak is Federal Program Manager with TTI Environmental. Col. John R. Cawthorne, F.SAME, USAF (Ret.)

...“As an Elected Director, I will continue my past activity supporting Society goals through mentoring and proactive involve-ment. International programs and member-ship are personal interest area’s where I will use my extensive background and to contribute further.”... Col. Cawthorne is Principal & Owner of Neumarket Consulting

Anita Larson, PG, PMP 
...“I have been a dedicated member of SAME since 1994. Sharing my energy and ideas at the National level seems a natural transition. I have fostered relationships across SAME Posts and other organizations.  And I have embraced my pledge as a Fellow to mentor the next generation.”... Larson is a Client Service Leader with CDM Smith

Lt. Col. Kevin J. Lovell, PMP, USA
...“I have been fortunate to serve in senior Army headquarters and units. I will apply that same commitment to provide value to members and advance SAME’s strategic objectives. Integrating the Committees & Councils and working with external organi-zations are key focus areas.”... Lt. Col. Lovell is Deputy Commander, USACE Chicago District. Matthew T. Wallace, F.SAME

...“My relationships and past experience at the Post and National levels uniquely qualify me to serve as an Elected Director. In all the positions in which I have served in SAME, I have encouraged others to participate, to take on responsibilities, and to take on lead-ership roles, especially Young Members.”... Wallace is President & CEO of WT Resources

For Elected Director (2016-2019)  |  Vote for three

For Elected Director – Young Member  |  Vote for one

In accordance with the SAME Bylaws, new Board of Direction members are elected prior to each 
year’s Joint Engineer Training Conference & Expo. Online voting for National Officer and Elected 
Director candidates will run from Tuesday, March 1 through Friday, April 15 at 11:59 p.m. [EDT]. Welcome Incoming President (2016-2017)

Capt. Michael L. Blount, P.E., LEED AP BD&C, Associate DBIA, F.SAME, USN (Ret.)
Capt. Michael L. Blount, P.E., LEED AP BD&C, Associate DBIA, F.SAME, USN (Ret.), will become the 

96th President of SAME in May 2016. Currently serving as President-Elect, Capt. Blount first joined 

SAME in 1984 and was invested into the Academy of Fellows in 2012. Professionally, he is Vice President 

of the Federal Center of Excellence for Balfour Beatty Construction, which he joined after retiring from 

the U.S. Navy in 2008 following 27 years in the Civil Engineer Corps, including command tours as 

Commodore of the 30th Naval Construction Regiment, and Commanding Officer of NAVFAC Southeast. 

Capt. Blount holds a bachelor’s in Environmental Engineering from the University of Florida, a master’s in 

Environmental Engineering from Georgia Tech, and a professional degree in Water Resources from The George Washington 

University. Among his SAME leadership positions, he has served as Chair of the Energy & Sustainability Committee, Co-Chair 

of the Federal Project Delivery Symposium; South Atlantic Regional Vice President; and President of the Jacksonville Post. 

For Vice President (2016-2018)
Col. Marvin N. Fisher, LEED AP, F.SAME, USAF (Ret.) 

...“I believe SAME has an important role to play as it enters its second century. The key to reaching our goals will be to inspire others to act—especially those of the next genera-tion—and to follow in the footsteps of our 
many great past leaders. We must provide outstanding programs 
that meet individual professional and personal goals and we must 
motivate our members to give to support the journey of others.”... 
Col. Fisher is Principal & Chief Strategy Officer, Farnsworth Group.

 

* The SAME Board of Direction comprises 47 voting members, including five National Officers (President, President-Elect, Past 

President, and two Vice Presidents), 12 elected directors, 17 Regional Vice Presidents, and 13 Committee & Council Chairs.Vote online today! Online voting closes Friday, April 15 at 11:59 p.m. [EDT].
Voting for your Society leaders is an integral part of SAME’s governance process. Full profiles for each candidate are available on the SAME national website.  Learn more and cast your ballot today at www.same.org/vote!

For President-Elect (2016-2017)
Col. Sal M. Nodjomian, P.E., F.SAME, USAF (Ret.)

...“As SAME nears its Centennial, we have an opportunity to build upon a foundation of collaborative excellence in support of national security infrastructure challenges. Simultaneously, we have the responsibility 
to advance our new Strategic Plan to ensure SAME is recognized 
as the multi-disciplined integrator of military, public, private and 
academic infrastructure-related capabilities for the next 100 years.”... 
Col. Nodjomian is Executive Vice President, Matrix Design Group.

2016 Election for the SAME Board of Direction
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EXCLUSIVELY AT TME ONLINE

March 21, go inside the design and development of an 
upgraded sewer system to replace aging infrastructure at Camp 
Shelby in Mississippi—by Sarah Smith McEwen, EI, CFM 

April 11, learn how Low 
Impact Development is 
helping bases manage 
stormwater and reduce 
the impact of the 
constructed environment 
on surrounding natural 
resources—by Patricia 
Donohue, P.E., PMP, CEM, CBCP 

www.same.org/TME

2016 Student Leaders Workshop
Winter Storm Jonas was no match for the SAME Student 
Leaders Workshop, held Jan. 21–23 in Charlotte, N.C.

SAME Strategic Plan in Action
See how the SAME San Francisco, Japan, and Houston-
Galveston Posts are supporting the Goals & Objectives of 
the 2020 SAME Strategic Plan in “Post Notes.”  

Recognizing 50-Year Members
Check out a list of the 25 SAME members who 

achieved 50 years of membership in 2015.

 Featured In Society News   |   Pages 77-81
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Providing innovative consulting, planning and engineering 
solutions for the full continuum of the water cycle 

Scientific and technical analysis, concept through design, 
regulatory permitting and construction support services

Anna Lantin • National Practice Lead, Water
alantin@mbakerintl.com  •  (949)472-3461

Michael Baker International developed the backbone infrastructure plan to accommodate  
1,700 new active duty Marines at Twentynine Palms, CA

We Make a Difference

http://www.mbakerintl.com


Marines with 6th Engineer Support Battalion, Marine Force Reserves 
and 7th Engineer Support Battalion, 1st Marine Logistics Group, I Marine 
Expeditionary Force drain Lake O’Neill at Marine Corps Base Camp 
Pendleton, Calif., Nov. 9, 2015. The lake is drained of its water each year. 
That water is then released into the Santa Margarita River aquifer, the 
base’s largest water supply, helping Camp Pendleton to be self-sufficient 
in its water supply. U.S. MARINE CORPS PHOTO BY CPL. DANIELLE RODRIGUES

ENGINEERS IN ACTION
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Don Getty, Project Manager for the Chickamauga Lock Replacement 
Project, briefs Brig. Gen. Richard Kaiser, USA, Commander, USACE 

Great Lakes & Ohio River Division, during a visit to the lock last year 
in his capacity as a member of the Mississippi River Commission. The 

commission was on a low water inspection of the Tennessee River. 
Getty works in the USACE Nashville District’s Project Planning Branch.  

USACE NASHVILLE DISTRICT PHOTO BY LEON ROBERTS
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Soldiers with the 220th Engineer Company, Missouri National Guard, prepare 
to operate a water distributor to pump water out of affected areas back 
over the Valley Park levee on the Meramec River, Dec. 31, 2015. Soldiers 
and airmen with the Missouri National Guard volunteered to support the 
Missouri Department of Transportation in flood relief efforts. The focus of the 
aid was to ensure traffic control, water purification and levee reinforcement. 
MISSOURI AIR NATIONAL GUARD PHOTO BY SENIOR AIRMAN PATRICK P. EVENSON

ENGINEERS IN ACTION
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Compiled by Stephen R. Karl, SAME HQ

MOVING TRANSPORTATION FORWARD
In December, President Obama signed 

the Fixing America’s Surface Transportation 
(FAST) Act, the first law enacted in over 
10 years that provides long-term fund-
ing for surface transportation. This will 
enable states and local governments to 
move forward with critical transportation 
projects, knowing they will have a federal 
partner over the long term. 

Overall, the FAST Act makes changes 
to many federal transportation programs, 
including streamlining the approval 
processes for new transportation projects, 
providing new safety tools, and establish-
ing new programs to advance critical 
freight projects. The FAST Act autho-
rizes $305 billion in funding for FY2016 
through FY2020 for the Department of 
Transportation’s highway; rail; public 
transportation; motor carrier, hazardous 
materials and vehicle safety; and research, 
technology and statistics programs. 

Project Delivery. The FAST Act adopted 
a number of proposals to speed the permit-
ting processes while still protecting envi-
ronmental and historic treasures and also 
codifying the online system to track projects 
and interagency coordination processes.

Freight Investments. The FAST Act 
would establish both formula and discre-
tionary grant programs to fund critical 
transportation projects benefitting freight 
movements. These programs will for the 
first time provide a dedicated source of 
federal funding for freight projects, includ-
ing multimodal projects. 

Innovative Financing. The FAST Act 
establishes a National Surface Transportation 
and Innovative Finance Bureau within the 
Department of Transportation to be a one-
stop shop for state and local governments 
to receive federal funding, financing, or 
technical assistance. 

Transit. The FAST Act reinstates the bus 
discretionary grant program and strength-
ens the Buy America requirements that 
promote domestic manufacturing through 
vehicle and track purchases. The legislation 
also makes Transit Oriented Development 
expenses eligible for funding under high-
way and rail credit programs.

For more information, visit www.trans-
portation.gov/fastact.
(Contributed by DOT)

FY2017 DEFENSE BUDGET PREVIEW
Defense Secretary Ash Carter in early 

February previewed the Department of 
Defense’s (DOD) FY2017 budget request 
while speaking at the Economic Club of 
Washington, D.C. He said the $582.7 billion 
defense budget marks a major inflection 
point for the department.

"In this budget we’re taking the long 
view," the secretary said. "We have to. Even 
as we fight today’s fights, we must also be 
prepared for the fights that might come 10, 
20 or 30 years down the road.”

Five evolving challenges drive the depart-
ment’s planning, he said, including Russian 
aggression in Europe, the rise of China in 
the Asia Pacific, North Korea, Iran, and the 
ongoing fight against terrorism, especially 
the Islamic State of Iraq and the Levant.

Highlighting new investments in the 
budget to deal with the accelerated military 
campaign against ISIL, Carter said DOD 
is requesting $7.5 billion, 50 percent more 
than in 2016. Of that, $1.8 billion will go to 
buy more than 45,000 GPS-guided smart 
bombs and laser-guided rockets. 

To support the European Reassurance 
Initiative, the Pentagon is requesting $3.4 
billion, quadrupling the FY2016 amount, to 
fund more rotational U.S. forces in Europe, 

more training and exercising with allies, 
and more prepositioned fighting gear and 
supporting infrastructure.

DOD’s FY2017 budget request for 
research and development accounts is $71.4 
billion. And the Pentagon also is invest-
ing more in cyber, Secretary Carter said, 
requesting $7 billion in FY2017 and nearly 
$35 billion over the next five years. 
(Contributed by Cheryl Pellerin, Defense 
Media Activity)

PRIORITIES FOR CYBER COMMAND
U.S. Cyber Command’s strategic priori-

ties for 2016 include continued defense 
of DOD networks and systems, applying 
Cyber Mission Force capabilities more 
broadly and expanding international 
partnerships, Navy Adm. Mike Rogers 
remarked in January while speaking at 
the Atlantic Council in Washington, D.C. 

The Commander of U.S. Cyber 
Command and Director of the National 
Security Agency said he wants to move 
beyond a focus on network structure into 
systems and platforms, which have as much 
vulnerability in many ways as the tradi-
tional backbone network structure. “That’s 
going to be a big issue for us,” he said. 

It will involve working with the 

The recently signed Fixing America’s Surface Transportation Act authorizes $305 billion in funding for 
FY2016 through FY2020 for the Department of Transportation’s highway; rail; public transportation; 
motor carrier, hazardous materials and vehicle safety; and research, technology and statistics programs.  
Above, the old Paseo Bridge shown being removed adjacent to the Christopher Bond Bridge on U.S. 
Route 71/I-29/I-35 in Kansas City, Mo. IMAGE COURTESY FHWA
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We’ll help you hit the bullseye.
“At CDM Smith, we are straight shooters. We embrace your  

challenges as our own. Creative solutions for complex problems 

are our specialty. Our global expertise and deep technical  

resources are delivered by a team you can trust.”

You have targets to meet.

Gwen Baker
Federal Services Unit President
CDM Smith

Learn more at: cdmsmith.com/OurPromise

http://www.cdmsmith.com/ourpromise


acquisition world and how the command 
buys systems, and how it creates systems 
from the ground up in which cybersecurity 
is a fundamental aspect of the design. This 
was not necessarily the case 10 to 20 years 
ago, Rogers said, when many DOD systems 
in use today were built, and when cyber 
redundancy, resilience and defensibility 
were not core design characteristics.

The admiral said another 2016 focus 
area will be international partnerships: 
“Increasingly you will see us dealing with key 
allies and friends around the world about 
how to work together on this cyber journey.”

Most nations are investing in some form 
of cyber capability, from defensive to offen-
sive, and many nations are creating Cyber 
Command-like structures, he said. 

The international dynamic becomes 
critical as nations begin working on norms 
of behavior and deterrence, he added, 
“because we are not going to do a U.S.-only 
approach to addressing challenges in cyber. 
It is much broader than that. It is much 
more foundational to all of us.”

A final focus will be what Adm. Rogers 
calls the basic building blocks of cyber—a 
multifaceted concept known in the depart-
ment as cyber hygiene. “One of the things 
we're working on across the department,” 
he said, “is how [to] create a culture where 
cyber hygiene and cyber security is every 
bit as foundational to you as an individual 
as if the department issued you a weapon.”
(Contributed by Cheryl Pellerin, Defense 
Media Activity)

RESEARCHING “WICKED PROBLEMS”
Representatives of the Air Force Civil 

Engineer Center (AFCEC), Air Force 
Institute of Technology (AFIT), and U.S. 
Air Force Academy formally established a 
research partnership to identify and vali-
date topics for students and faculty that 
are meaningful to the Air Force and its 
operational missions.

Under the agreement, senior AFCEC 
subject matter experts would propose 
their "wicked problems" as research topics 
for students and faculty members, then 

be available to interface with researchers. 
"Wicked problem" is a reference to 

a theory of complicated issues that are 
difficult or impossible to solve because of 
incomplete or contradictory knowledge, the 
number of people and opinions involved, a 
large economic burden or the connections 
between the problem with other problems, 
said Dr. Marilyn Croach, former Deputy 
Director of AFCEC.

The research would be conducted by 
candidates for master's degrees at AFIT, 
or by academy senior cadets undertaking 
independent studies. All would be led by 
high-ranking faculty members who are 
usually national or international leaders 
in their engineering fields.

After research is completed, the agree-
ment calls for students and faculty to travel 
to AFCEC to present their findings to staff 
members. All research papers and presenta-
tions will be eligible for an annual award 
from the AFCEC Director.
(Contributed by Carole Chiles Fuller,  
AFCEC Public Affairs)
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We partner a little differently.
Because at CH2M, we listen to your needs first.
Never underestimating the power of an attentive ear, we begin each partnership with a 
conversation. By learning about your most pressing challenges, we set a path for your 
success. Collaborating with our clients drives us to deliver resounding solutions. To set 
new standards. To pioneering innovations. 

Visit us at www.ch2m.com
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Great decisions last for generations. 
With decades of military and civilian 
contracting experience behind us, 
we’re helping our clients solve complex 
environmental, design and engineering 
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ADDRESSING THE FIGHT AGAINST ISIL 
The United States is looking for ways to 

do more to hasten the defeat of the Islamic 
State of Iraq and the Levant, Defense 
Secretary Ash Carter said this winter while 
speaking to servicemembers at Incirlik AB, 
Turkey. The secretary told U.S. airmen 
and international allies that ISIL must be 
defeated in Iraq and Syria because that is 
“where the parent tumor is.”

ISIL has metastasized to other parts of 
the world and there is a growing ISIL cell in 
Afghanistan that threatens progress there, 
defense officials have said. But according to 
Carter, defeat in Syria and Iraq is necessary, 
and needs to be hastened.

Carter said the campaign against the 
group requires international partners. “We 
really are looking for the rest of the world to 
step up,” Carter said. “America is stepping 
up; we need our allies are partners around 
the world to step up and do more, and that’s 
true in Europe, it’s true in the Gulf … and 
it’s really true everywhere in the world 
where this is metastasizing.”

The secretary noted that the battle against 
violent extremism must be fought in its 
various homelands as well. “I’m confident 
we’ll do that, but we need to do that as fast 
as we can,” he said. “I’m looking to you, and 
I’ve told the American commanders this: If 
you have ideas for how to get there faster, 
we want to hear them.”
(Contributed by Jim Garamone, Defense 
Media Activity)

INVESTING IN COMMUNITY RESILIENCE
A new publication from the National 

Institute of Standards and Technology 
(NIST) details the steps for evaluating the 
“economic ramifications” of contemplated 
resilience investments as well as the option 
of maintaining the status quo. 

The Community Resilience Economic 
Decision Guide for Buildings and 
Infrastructure Systems complements 
NIST’s recently issued Community 
Resilience Planning Guide for Buildings 
and Infrastructure Systems, which lays out 
a six-step process that communities can 

follow to develop resilience plans that help 
them prepare for hazards, adapt to chang-
ing conditions and withstand and rapidly 
recover from disruptions. The new economic 
guide will help communities to nail down the 
capital investments most likely to yield the 
greatest returns, the sum of net cost savings, 
damage avoided, and the secondary benefits 
reaped. It provides a basis for comparing and 
contrasting alternate investments during 
development of a resilience plan. 

In addition, the approach described 
through the guide enables evaluation of 
prospective resilience investments amid 
broader community goals such as economic 
development and emergency management. 

Identifying and including secondary 
“resilience dividends”—such as more reliable 
utility systems—should help to “mainstream 
resilience into community decision-making 
and, ultimately, help to make communities 
less vulnerable to long-term disruptions that 
jeopardize their futures,” according to NIST 
Economist David Butry. 
(Contributed by NIST)

16 The Military Engineer • March-April • 2016

http://www.parsons.com


Transition Workshop 
and Job Fair
March 23-24, 2016
Embassy Suites BWI Airport
Linthicum, Md.

The 2016 SAME Transition Workshop and Job Fair 
connects A/E/C professionals with SAME Sustaining 
Member companies and government agencies looking 
for talent to enhance their services and capabilities.

Secure a Job
Whether you are a transitioning servicemember, a recent veteran, or 
a professional ready to make your next career move, you will benefit 
from the opportunity to meet with recruiters and other seasoned 
professionals from leading A/E/C firms and government agencies. 
Each attending company and agency has a private suite, which 
allows for small group gatherings as well as one-on-one discussions. 
Most importantly, all companies and agencies are looking to fill 
positions that are specific to the skills and expertise of  today’s A/E/C 
professionals.

Register today at www.same.org/transition.

Enhance Your Skills
Jump start your job search by fine-tuning your Leadership or Project 
Management skills. SAME’s continuing education courses are tailored 
to address the specific needs of  the federal market so you will be on 
point for upcoming job interviews. (Separate registration required.)

March 22, 2016  l  8:00 a.m.–5:00 p.m.
•	 Personify Leadership: Tools for Developing Everyday  

Leadership Habits
•	 Project Management: Skills and Techniques to Up Your Game

Each course provides 8 PDHs / 8 AIA LUs.

Register now at www.same.org/transition.

http://www.same.org/transition


ACQUISITIONS & EXPANSIONS
Hardesty & Hanover acquired trans-

portation engineering firm The Heimburg 
Group, based in Tampa, Fla.

Raymond Engineering GA acquired 
Raleigh, N.C.-based Rooftop Systems 
Engineers PC.

Jacobs acquired Orange, Calif.-based 
J.L. Patterson & Associates, a consulting 
and professional services engineering firm. 

JMT has acquired McKinney, 

Texas-based Kennedy Consulting Inc. 
Matrix New World Engineering 

acquired Southwest Ground-water 
Consultants, based in Phoenix.

Parsons announced a strategic partner-
ship with cybersecurity firm FireEye Inc.

Pennoni announced the addition of 
EPN Group of Largo, Fla., a transportation, 
stormwater/drainage, and civil engineering 
firm, as a division of Pennoni.

SOS International acquired New World 

Solutions, a defense and intelligence 
contracting firm based in Fairfax, Va.

Stanley Consultants acquired Denver-
based Hartwig and Associates Inc., an 
engineering and construction management 
services firm. 

RECOGNITIONS & HONORS
AECOM earned industry leadership 

and project merit awards in climate change 
adaptation and resilience from the Climate 
Change Business Journal and two project 
merit awards for environmental reme-
diation and habitat protection from the 
Environmental Business Journal.

Brasfield & Gorrie, Corgan Associates, 
Kleinfelder, S&ME Inc., Shive-Hattery, 
and Burns & McDonnell were six of 19 
firms recognized by PSMJ Resource as 
winners of the 6th Annual Premier Award 
for Client Satisfaction, which recognizes 
A/E/C firms for providing clients with top 
quality communications, performance, and 
cost-effective solutions. 

Parsons announced the Salt Waste 
Processing Facility project in Aiken, 
S.C., has achieved Star status under 
the Department of Energy Voluntary 
Protection Program.

WSP | Parsons Brinckerhoff received 
an award for Engineer of the Year by the 
International Tunnelling and Underground 
Space Association at Tunnelling Awards 
2015 in Hagerbach, Switzerland.

CONTRACTS & AWARDS
AMEC Foster Wheeler was awarded a 

$9.5 million firm-fixed-price, IDIQ contract 
by USACE Louisville District for A-E 
services on dam and levee safety projects.

ARGO Systems LLC was awarded an 
IDIQ contract worth a maximum amount of 
$90 million by Naval Facilities Engineering 
and Expeditionary Warfare Center for 
critical power support services at various 
government installations worldwide. 

Atkins in a joint venture with O’Brien & 
Gere was selected to provide A-E services 
for a new $70 million wastewater treatment 
plant at the U.S. Military Academy at West 
Point, N.Y.

Battelle Memorial Institute was 
awarded a $12.1 million modification by 
Army Contracting Command for contrac-
tor support to the Joint Program Executive 

SAME MEMBER NEWS
Christian “Chris” 

A l ex an d er  w as 
appointed Executive 
Vice President and 
Infrastructure and 
Environment Division 
Manager, Parsons Federal.

Timothy Bako has joined Cromedy 
Construction as Vice President.

Capt. Matthew 
Blackburn ,  P.E. , 
ANG, Coast Guard 
Civil Engineering 
Unit Cleveland, has 
been named a 2016 
Outstanding Airmen of the Year by the 
Ohio Air National Guard.

Col. Bill Chandler, P.E., USAR (Ret.), 
has joined Raymond Engineering as 
Operations Manager for South Carolina.

Rick Cox has joined 
BMT Designers & 
Planners as Vice 
President of Business 
Development.

Wendi Goldsmith, 
CPG, Center for Urban 
Watershed Renewal, 
received the 2016 
Joan Hodges Queneau 
Palladium Medal, 
presented by the National 
Audubon Society and the American 
Association of Engineering Societies.

Brig. Gen. Diana 
Holland, USA, has been 
named Commandant 
of Cadets, U.S. Military 
Academy at West  
Point, N.Y.

Walter Rabe, P.E., has 
been named President 
and CEO, Schnabel 
Engineering Inc.

Marcy Stanley , 
Hon. AIA, Thornton 
Tomasetti, has been 
appointed to the New 
York State Board for 
Architecture by the 
New York State Board 
of Regents. 

Col. Keith Yaktus, USAF (Ret.), has 
joined IBM as a Managing Consultant.

The following SAME members were 
named 2016 Federal Engineer of the 
Year agency winners by the National 
Society of Professional Engineers:

Maj. Josh Aldred, Ph.D., P.E., USAF, 
8th Civil Engineer Squadron

Lt. Cdr. Peter Bosma, P.E., USCG, 
Coast Guard Sector Jacksonville

Cdr. Craig Clutts, P.E., CEC, 
NAVFAC Washington 

Cdr. Alexander Dailey, P.E., USPHS, 
Indian Health Service 

Lt. Col. Patrick Hogeboom, 
P.E., USA, USACE Transatlantic 
Division-Afghanistan

Cheryl Fromme, P.E., USACE 
Norfolk District 

Capt. Christopher Elam, P.E., USA, 
U.S. Army Europe 

Timothy Paulus, P.E., USACE St. Paul 
District 

Linda Sue Schwarz, P.E., Veterans 
Health Administration 

Lt. Cdr. Samantha Spindel, Ph.D., 
USPHS, Food & Drug Administration 

ALEXANDER

BLACKBURN

COX

GOLDSMITH

RABE

HOLLAND

STANLEY
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Office for Chemical and Biological Defense. 
BMT Designers & Planners was awarded 

a $43 million Environmental Quality 
Programs Support contract to provide 
support services to Naval Sea Systems 
Command; Naval Surface Warfare Center, 
Carderock Division; and the Naval Surface 
Warfare Center, Carderock Division’s Ship 
Systems Engineering Station.

Booz Allen Hamilton was awarded a 
$24.1 million cost-plus-fixed-fee, cost-
reimbursable contract to provide services 
in support of the Naval Air Warfare Center 
Aircraft Division’s Special Communications 
Mission Solutions Division.

CH2M was awarded a maximum $240 
million cost-plus-award-fee, IDIQ A-E 
contract for comprehensive, long-term 
environmental action services on U.S. Navy 
and Marine Corps installations within the 
NAVFAC Atlantic area of responsibility. 

Constellation NewEnergy has been 
awarded a maximum $7 million firm-fixed-
price contract by the Defense Logistics 
Agency Energy for electricity and ancillary 

services in Maryland and Texas.
Dewberry has been awarded a six-month 

contract extension with the  Federal 
Emergency Management Agency as 

Salt Waste Processing Facility, Savannah River Site, S.C. PHOTO COURTESY PARSONS
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How do you meet the needs of a storied American institution while restoring precious 
natural wetlands?

Resilience is key – striking a balance between human concerns (cost, health, comfort) 
and energy and environmental concerns (resource use, ecological degradation) 
requires inventive solutions that, at their core, address natural infrastructure.

Located just a few miles from the iconic Everglades, 20 miles northwest of downtown 
Miami, the site for the Federal Bureau of Investigation’s new hub for South Florida 
operations was originally part of an immense wetland. The native swamp that existed 
less than a century ago was destroyed by developers who filled it with gravel. 

Restoring 20 acres of natural wetlands to their original condition, including several 
ponds, a marsh and a canal provided us the opportunity to reuse, repurpose and 
renew to preserve and protect.

To preserve and protect.

Benjamin P. Grogan and Jerry L. Dove Federal Building
Design Build Institute America (DBIA): 2015 National Award of Merit, 2015 National Award of Excellence,  
2015 Design-Build Project of the Year

© 2015 Atkins North America, Inc. • 12004.KH.15
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managing partner of the Partnership for 
Temporary Housing LLC. 

DZSP 21 LLC was awarded a $39.6 
million cost-plus-award-fee contract with 
award options for base operating support 
services at Joint Region Marianas, Guam. 

Fluor was awarded a $17.6 million 
firm-fixed-price contract with options 
for construction of the B-52 Aircraft 
Maintenance Unit at Minot AFB, N.D. 

Gilbane Federal has been awarded a 
$9.9 million firm-fixed-price task order 
under a previously awarded multiple award 
contract for construction of two barrel-
type bulk fuel storage tanks at Naval Station 
Guantanamo Bay, Cuba.

HBA Architecture & Interior Design 
Inc. was awarded a maximum $25 million 
IDIQ contract for A-E services for Navy 
Lodge and other Navy Exchange Service 
Command facilities within NAVFAC’s area 
of responsibility worldwide

HDR was selected by Landesbetrieb 
Liegenschafts- und Baubetreuung 
Weilerbach of the German government to 
design the replacement Rhine Ordinance 
Barracks Medical Center adjacent to 

Ramstein AB, working with USACE Europe 
District and the Defense Health Agency. 

Hourigan Construction in a joint 
venture with Sundt Construction was 
awarded a $36 million contract to design, 
construct and renovate an Explosive 
Ordnance Disposal Consolidated 
Operations Complex at Joint Expeditionary 
Base Little Creek-Fort Story, Va.

Leidos has been awarded a $12.8 million 
option exercise modification to a previously 
awarded contract for the Defense Advanced 
Research Projects Agency Adaptive Radar 
Countermeasures Program.

The firm also was awarded a $9 million 
firm-fixed-price, multi-year, IDIQ contract 
for A-E and environmental support for 
military and Civil Works projects across 
USACE Great Lakes & Ohio River Division. 

Lunacon Engineering Group, David 
Boland Inc., Core Engineering & 
Construction Inc., Leebcor Services, 
Islands Mechanical Contractor Inc., 
Robins & Morton in a joint venture with 
Birmingham Industrial Construction, 

Robert A. Young Federal Building, St. Louis.  
PHOTO COURTESY MCCARTHY BUILDING COMPANIES
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• Storm Water  Management

• Programming

• Facility Assessments

• Construction Administration

• Military Planning

• Program Management

• Facility Assessments

• Architecture

• Civil Engineering

• M/E/P Engineering

• Fire Protection Engineering

• Structural Engineering

• Anti-Terrorism/Force Protection (AT/FP)

http://www.pondco.com


and Carothers Construction in a joint venture with Orocon 
Construction, are among those awarded a $499 million firm-
fixed-price, IDIQ, multiple award task order contract with options 
to provide design and construction services for USACE Mobile 
District’s military construction program in central and south Florida.

Mabbett & Associates was awarded a contract by the Department 
of Veterans Affairs to update an existing Spill Prevention, Control, 
and Countermeasure Plan for the James J. Peters VA Medical Center 
in Bronx, N.Y., and develop a Hazardous Waste Contingency Plan.

Moffatt & Nichol was awarded a maximum $20 million IDIQ 
contract for A-E services for structural and other projects within 
the NAVFAC Pacific area of responsibility. 

McCarthy Building Companies was awarded a $62 million, 
design-build seismic renovation of the Robert A. Young Federal 
Building in St. Louis by the General Services Administration.

R.A. Burch Construction Co. was awarded a $24.3 million 
firm-fixed-price contract for the renovation, destruction, and 
construction of buildings on Edwards AFB, Calif.

Raymond Engineering GA was awarded a five-year, $3.7 million 
Blanket Purchase Agreement contract by the General Services 
Administration to provide Construction Management as Agent 
services throughout the Southeast Sunbelt Region 

The firm also was awarded a five-year, $4 million multidisci-
plinary IDIQ contract for investigative, design and engineering 
services for horizontal and vertical construction by the Georgia 
Air National Guard 116th Air Control Wing at Robins AFB, Ga.

Parsons was awarded the technology initiative contract for 
Deployable Defensive Cyberspace Operations Infrastructure in 
support of the Office of the Assistant Secretary of the Army for 
Acquisition, Logistics and Technology.

Schnabel Engineering in a joint venture with HDR was awarded 
a $9.5 million firm-fixed-price, IDIQ contract by USACE Louisville 
District to provide A-E services for dam and levee safety projects. 

Siemens Government Technologies was awarded a $200 million 
firm-fixed-price contract with options by USACE Huntsville 
Center for expanding and upgrading the Desigo/Apogee building 
automation systems.

The Dutra Group was awarded an $8 million firm-fixed-price, 
IDIQ contract by USACE Mobile District to rent a hopper dredge 
with attendant plan and operators for maintenance dredging of 
the Mobile Harbor Channel.

The Whiting-Turner Contracting Co. was awarded a $30.4 
million firm-fixed-price contract for renovation of the 20th 
Chemical, Biological, Radiological, Nuclear, and Enhanced 
Conventional Weapons Command headquarters facility at 
Aberdeen Proving Ground, Md. 

Vernadero Group Inc., Gulf South Research Corp., Trinity 
Analysis and Development Corp., Marstel-Day LLC, and Stell 
Environmental Enterprises were five of six firms awarded a $99 
million firm-fixed-price, IDIQ contract by USACE Mobile District 
to provide environmental support services.

Submit Government & Industry News items, with  
high-resolution images, to editor@same.org.
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PARTING THE SNOW IN NEW MEXICO
When it snowed nearly 2-ft in 24 hours 

in New Mexico in late December, soldiers 
from the New Mexico National Guard's 
920th Engineer Company, based in Roswell, 
N.M., stood up to respond after the local 
government worked flat out and still could 
not meet the needs of the communities 
struck by Winter Storm Goliath. 

The 920th cleared snow from nearly 25.5-
mi of road in the Roswell area, despite the 
fact they do not typically train for snow 
removal. Local residents were supportive, as 
the efforts allowed rural households access 
to a nearby highway and the outside world. 

In addition to clearing the streets and 
the county roads, the engineers helped 
individuals get their vehicles unstuck from 
snow drifts and provided them with trans-
portation to their homes if their vehicle 
could not be pulled out from a drift. 
(Contributed by Sgt. John Montoya, New 
Mexico National Guard)

GUARDSMEN SHOW HOW IT’S DONE
A handful of Colombian Army engineers 

visited with South Carolina Army National 
Guard engineers during a Subject Matter 
Expert Exchange in November to learn 
more about the Guard’s response efforts 
following the recent devastating floods.

While in South Carolina, the five 
Colombian engineers saw firsthand the 
areas affected by the flooding. The South 
Carolina National Guard operated in 20 
counties when more than 2-ft of rain fell 
across parts of the state, washing out roads 
and breaching dams. 

During the exchange, the Colombian 
engineers toured the Charleston County 
Emergency Operations Center and the 

State Emergency Operations Center to see 
how the National Guard interfaces at the 
state and county level. The South Carolina 
National Guard mobilized 3,700 soldiers 
and airmen in the aftermath of the historic 
rains in October.

Colombian Army Lt. Col. Hernando 
Rodriguez, Commander of the Engineer 
Maintenance Battalion in Tolemaida, 
said the exchange was very positive and 
helped his soldiers obtain knowledge to 
take back. What caught his attention most, 
he said, was, “how the Joint Operations 
Center operates with the National Guard 
and civilians working together,” and how 
the response starts at the lowest level and 
builds. In Colombia, the military takes the 
lead after natural disasters, as opposed to 
the United States where the National Guard 
is a support agency, assisting emergency 
management agencies. 

Col. Rodriguez also briefed the Guard 
on the Colombian response in the wake 
of the Nov. 13, 1985 volcano eruption and 
mudslides in the town of Armero. The 
disaster at Armero was the worst natural 
disaster in Colombia’s history and killed 
an estimated 25,000 people in the town.
(Contributed by 1st Lt. Stephen Hudson, 
South Carolina National Guard)

SHARING ENGINEERING KNOWLEDGE 
U.S. Marines and Uganda People’s 

Defense Force (UPDF) soldiers completed 
an exercise to refine the UPDF’s civil 
engineering proficiency. Special-Purpose 
Marine Air-Ground Task Force Crisis 
Response-Africa assisted its Ugandan 
counterparts during a vertical engineering 
exercise in Camp Singo, Uganda. 

The UPDF is improving its engineer-
ing skill set as the force builds up forward 

BUILDING THE HUMAN ELEMENT
I recently heard two guest speakers emphasize the importance of 

the “human element” in our future force. The human element has 
even been speculated as the third offset, and the very thing that 
will give the United States the competitive edge in future conflicts. 

Our military needs to be adaptive, innovative, flexible and 
responsive. But the technological edge we, as a nation, have 
enjoyed for so long is dwindling as many countries develop their 
militaries and capitalize on available technologies. The words of 
Winston Churchill echo in my mind: “Gentlemen, we’ve run out 
of money; now we must think.”

I commented last time in this column on relationships and 
their importance to success. Relationships help us learn about 
ourselves, about others, and the world around us. They allow us 
to see challenges through a different lens. They help develop that 
transformative “human element” of our fighting force.

The next generation of military engineers will continue to be 
challenged by a complex operating environment: the technologies 
and societies are not getting simpler by any means. How then 
can we best leverage our relationships to help the next generation 
prepare for those challenges?—T.S.

Sgt. Jesus Anaya of the New Mexico National Guard guides a D70 Bulldozer to help clear a snow-packed 
road outside the small town of Dexter in southeast New Mexico.  U.S. ARMY PHOTO BY SGT. JOHN A. MONTOYA JR.

Compiled by Maj. Timothy D. Scheffler, P.E., CEM, M.SAME, USAF
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operating bases and defense positions while 
it continues its role in the African Union 
Mission in Somalia. The Marine Corps 
engineers covered topics ranging from site 
reconnaissance and survivability positions, 
to horizontal and vertical engineering, 
which includes building roads, flight lines 
and permanent structures. 

The Ugandan soldiers were responsible 
for constructing a wood-framed building, 
a permanent structure that could serve as 
a command post or housing. They also 
got a chance to display their concrete and 
masonry skills. Additionally, the Marines 
and Ugandans worked on improvised explo-
sive device awareness, familiarity training 
and survivability positions. Covering a 
variety of skill sets ensures the soldiers 
are ready for any challenge they may face. 
Though the students were new to this type 
of engineering, getting to the fundamentals 
and working as a team will benefit them 
when they deploy to Somalia.
(Contributed by Cpl. Olivia McDonald, U.S. 
Marine Corps Forces Europe and Africa)

ENGINEERS IN AIRBORNE ASSAULT
Airborne engineers from the 173rd 

Airborne Brigade, joined by military engi-
neers from across Europe and the United 
States, spent two weeks in training on the 
tasks and equipment required for engi-
neers to support an airfield seizure during 
Exercise Dagger Resolve.

Engineers from 37th Engineer Battalion 
and 15th Engineer Battalion from 
Grafenwoehr, Germany, came together to 
build a shared understanding of the engi-
neer’s role in an airborne assault and airfield 
assessment, clearance and repair. Subject 
matter experts instructed and trained on 
the equipment and capabilities needed to 
execute the mission. The instruction culmi-
nated in a practical exercise at Hohenfels 
Training Area. The combined engineer task 
force recovered a heavy equipment package 
airdropped by a U.S. Air Force C-17, then 
assessed, cleared and repaired damage to 
the landing strip.

Parachute-qualified engineers play an 
essential role in enabling Joint Forcible 

Entry Operations and specialized teams 
help build offensive momentum by rapidly 
assessing damage, clearing obstacles, and 
repairing the flight landing strip—also 
known as the assault landing zone.

 During the exercise, more than 50 
airborne engineers trained on the equip-
ment needed to mark and clear obstacles 
on the landing strip.
(Contributed by 2nd Lt. Richard Hinman, 
173rd Airborne Brigade)

An airborne engineer from Company A, 54th 
Brigade Engineer Battalion, 173rd Airborne 
Brigade uses a grapnel hook to reduce a wire 
obstacle during Exercise Dagger Resolve.173RD 

AIRBORNE BRIGADE PHOTO
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CB&I is a leader in providing U.S. Federal and international government 
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support, environmental, and engineering and construction-related 
services. We incorporate safe, proven systems and procedures to 
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A World of Solutions
Visit www.CBI.com
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INTO THE DEEP BLUE SEA
Deep-sea divers with the 74th Engineer Dive Detachment, U.S. 

Army Central, sharpened their skills during the annual Deep Blue 
training exercise in the waters of the Arabian Gulf. 

During the exercise, divers trained on surface-supplied deep-
water dives and scuba scenarios at depths of more than 90-ft. 
The primary focus of the training is to evaluate and maintain 
proficiency on all diving skill levels by conducting surface-supplied 
diving, scuba and decompression chamber operations. The Army 
employs surface-supplied and scuba diving methods to a maximum 

depth of 190-ft. The increased risks associated with deep water 
diving missions means the divers need a complete understanding 
of their equipment, need to conduct rigorous inspections on the 
equipment, and have a full understanding of the operation.

The exercise also served as a way to evaluate dive supervisors 
on their leadership skills and dive medicine knowledge. Said Staff 
Sgt. David Gills, a Diving Supervisor with the 74th Engineer Dive 
Detachment: “What we’re doing here prepares you as a supervisor, 
to go out and be competent and know that you can handle situa-
tions if they arise in remote locations. It gets you thinking about 
the things that you need to be concerned with as a supervisor 
when you’re in those situations.”
(Contributed by Staff Sgt. Jared Crain, U.S. Army Central)

DEVELOPING LAND NAVIGATION SKILLS
Through razor-sharp thorns and bone-chilling water, Marines 

with Marine Wing Support Squadron 274’s Engineer Company, 
Heavy Equipment Platoon, honed their skills on a course designed 
to test their land navigation abilities at Marine Corps Air Station 
Cherry Point, N.C. 

After a safety brief, Marines chose their teams and began at the 
starting point. Shooting an azimuth to their first set of coordinates, 
the Marines stepped off to locate their points. For some, this was the 
first time since Marine Combat Training that they have used land 
navigation. During the 19-point course, 20 Marines headed to the 

Spc. Cesar Rodriguez, a diver with the 74th Engineer Dive Detachment, 
participates in the annual Deep Blue training exercise off the coast of Kuwait. 
U.S. ARMY PHOTO
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field to re-experience the basic land naviga-
tion process. Support squadrons maintain 
a scalable, flexible, and rapidly deployable 
posture that enables Marine aviation to 
conduct expeditionary operations. This 
training keeps Marines knowledgeable in 
case an emergency situation arose. 

“Our land navigation course is extremely 
beneficial, because it helps us refresh our 
knowledge on the basics of what we learned 
in boot camp,” said Sgt. Fredrick S. Granger, 
an Engineer Equipment Operator with 
Marine Wing Support Squadron 274. “You 
never know when you will get lost on a 
training exercise or even a deployment.” 
(Contributed by Pfc. Nicholas Baird, Marine 
Corps Air Station Cherry Point)

“DIRT BOYZ” CLEAR THE RUNWAY 
At Ellsworth AFB, S.D., winter is the time 

of the year when temperatures drop and 
snow relentlessly falls on base. To handle 
this, the 28th Civil Engineer Squadron trans-
forms into the "snow barn" and clears the 
base of snow and ice. The snow barn main-
tains more than 100 pieces of equipment to 
keep the base and airfield operational.

The airmen of the 28th Civil Engineer 
Squadron, also known as the "dirt boyz," 
have cleared 3-million-yd³ of airfield, 
enabling the wing to launch 20 sorties 
despite over 9-in of snow already by mid-
December. However, the airfield is not the 
only area they worry about. Behind the 
scenes, airmen prioritize each area to be 
cleared based on mission essential status. 
When a storm hits, some are curious when 

snow control will clear their area, but the 
reality is the flight has two priority lists: one 
for the flightline and one for the street-side. 

For the street-side list, the primary 
mission is to clear roads. Afterwards, they 
continue plowing prioritized buildings and 
lastly, once the snow has been piled up, they 
haul it out of the area. Clearing the airfield 
is a little different. On the flightline, six 
snow plows run simultaneously to clear the 
airfield, but there are challenges in keeping 
equipment serviceable, which can cause 
snow clearing to take up to a week.

While most people are sleeping, the 
snow barn is out working hard as ever, said 
Tech. Sgt. Bryan Vandersloot, 28th Civil 
Engineer Squadron Pavements and Heavy 
Equipment Supervisor. Because when a B-1 
has to take off—regardless of inclement 
weather—a B-1 has to take off.
(Contributed by Airman Sadie Colbert, 
28th Bomb Wing Public Affairs)

TAKING THE BULLDOZERS OVERSEAS
A massive logistical effort was under-

taken this past fall when four engineer units 
completed the loading and movement of 
more than 400 pieces of heavy machinery 
from their home states, to Fort Bliss, Texas, 
then to port, and eventually into theater. 

The 116th Engineer Company, Utah 
Army National Guard; 682nd Engineer 
Battalion, Minnesota Army National 
Guard; 1010th Engineer Company, Puerto 
Rico Army National Guard; and the 1194th 
Engineer Company, Ohio Army National 
Guard, all converged to the Fort Bliss rail 

Marines with Marine Wing Support Squadron 274’s Engineer Company, Heavy Equipment Platoon 
review their map during a land navigation course at Marine Corps Air Station Cherry Point, N.C. U.S. MARINE 

CORPS PHOTO BY PFC. NICHOLAS P. BAIRD
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operations center to complete the move-
ment of machinery onto railcars in advance 
of their deployment to the Middle East. The 
massive coordination effort was the result 
of thousands of hours of manpower.

“You’ve got horizontal engineer units; 
their equipment set is scrapers, dozers, bull 
dozers, excavators, rollers—all the heavy 
construction equipment needed to make 
up enduring infrastructure such as streets, 
roads, ditches, that type of thing,” said 
Kevin Williams, Deployment Specialist, 
Directorate of Plans, Training, Mobilization 
and Security. “This is probably the biggest 
rail load, the biggest move we have done in 
seven or eight years.”

The loading process in and of itself is 
a painstaking endeavor; but before any 
machinery moves, the administration 
portion must be completed. “For the last 
two and half months we have been talking 
with (Bliss personnel) arranging our stuff 
for deployment…it takes a lot of coordi-
nation,” said Sgt. 1st Class Daniel Wall, 
Unit Movement Officer, 116th Engineer 

Company. “We had to truck our stuff down 
here, coordinate with the rail to get our 
equipment to port, and also working with 
the port to figure out what all is required to 
get it shipped over to where we are going.”

The actual physical undertaking onto 
the train is a three-man job per piece of 
equipment. A ground guide in front leading 
the driver/heavy machine operator who 
is commandeering the equipment, and a 
ground spotter who is in charge of ensuring 
the spanners, huge metal planks that bridge 
the gap between two flatcars, are in place 
and will hold the machinery/equipment 
as it moves from one flatcar to the next. A 
train may be 20 to 30 cars deep. 

This continues for five 12-hour days. At 
any point, one to five pieces of machinery 
are in motion, each piece accounted for 
administratively, accounted for physically, 
and moved with accountability and safety 
at the forefront of the mission. 
(Contributed by Adam Holguin, Mobiliza-
tion & Deployment, Fort Bliss Directorate of 
Plans, Training, Mobilization and Security)

EVERY MARINE A RIFLEMAN 
With every round sent down range, the 

Marines of 2nd Combat Engineer Bat-
talion sharpened their skills as they com-
pleted close-range firing during a Combat 
Marksmanship Program (CMP) qualifi-
cation in January at Camp Lejeune, N.C.

The CMP qualification is an integral 
part of the battalion’s effort to maintain 
readiness and also allows the Marines an 
opportunity to get hands-on time with 
the weapons. “As combat engineers, we’re 
here to support the infantry units, so we 
need to be [skillful] with our weapons,” 
said 2nd Lt. Joseph Bianca, a Platoon 
Commander with the unit. “We have to 
[hone] our marksmanship skills and keep 
improving on them.” 

The CMP qualification also enhances 
basic infantry skills by making the Ma-
rines shoot various events. Added Lt. 
Bianca: “The different courses of fire con-
tained a portion in which you engage a 
target while moving toward it. This simu-
lates a scenario where a Marine would 
have to move toward an enemy at close-
range to engage him.”

The training helps develop basic rifle-
man skills similar to training that infan-
trymen would conduct. It also allows for 
better continuity between the infantry 
and the 2nd Combat Engineer Battalion 
when the time comes for them to offer 
their support on the ground.
(Contributed by Lance Cpl. Damarko 
Bones, II Marine Expeditionary Force)

A line of bulldozers sit loaded, tied and ready 
at the Fort Bliss rail operations center. The 
equipment is part of more than 400 pieces 
of heavy machinery set to head to port and 
eventually reach the Middle East. U.S. ARMY PHOTO BY 
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RECORD TEMPERATURES DURING 2015
The globally averaged temperature over land and ocean surfaces 

for 2015 was the highest since record keeping began, according to 
the National Oceanic and Atmospheric Administration (NOAA). 

The average temperature across global land and ocean surfaces 
was 1.62°F above the 20th century average. This was the highest 
among all 136 years in the 1880–2015 record—surpassing the 
previous record set last year by 0.29°F. Record warmth was spread 
around the world, including Central America; the northern half of 
South America; parts of northern, southern, and eastern Europe 
stretching into western Asia; a large section of east central Siberia; 
regions of eastern and southern Africa; large parts of the north-
eastern and equatorial Pacific; a large part of the western North 
Atlantic; most of the Indian Ocean; and parts of the Arctic Ocean.

During 2015, the globally-averaged land surface temperature was 
2.39°F above the 20th century average and the highest among all 
years since 1880, surpassing 2007 by 0.45°F. The globally-averaged 
sea surface temperature was 1.33°F above the 20th century average. 
This surpassed the previous record of last year by 0.20°F.

According to data from NOAA analyzed by the Rutgers Global 
Snow Lab, the average annual Northern Hemisphere snow cover 
extent during 2015 was 9.5-million-mi². This was the 11th smallest 
annual snow cover extent since records began in 1968 and small-
est since 2008. The first half of 2015 saw generally below-normal 
snow cover extent, with above-average coverage later in the year.

Recent polar sea ice extent trends continued. The average annual 
sea ice extent in the Arctic was 4.25-million-mi², the sixth smallest 
annual value of the 37-year period of record. The annual Antarctic 
sea ice extent was the third largest on record, at 4.92-million-mi².
(Contributed by NOAA)

DEALING WITH WEATHER EXTREMES
The U.S. Climate Extremes Index for 2015 was 70 percent above 

average—ranking as the fourth highest in the index’s 106-year 
history. The components of the index that were much above average 
included extremes in warm maximum and minimum tempera-
tures, one-day precipitation totals, and days with precipitation. 

The U.S. Climate Extremes Index tracks extremes (falling in 

the upper or lower 10 percent of the record) in temperature, 
precipitation, drought, and land-falling tropical cyclones across 
the contiguous United States. 

DRIVING INNOVATION AND INVESTMENT
The end of 2015 brought all-time high temperature records 

combined with extreme regional droughts, locally intense precipi-
tation, and associated flooding and mudslides. 

Even as the price tag and social costs of disaster impacts 
mounted, many heralded an unprecedented level of global 
support to address climate-related problems and opportuni-
ties. The recent United Nations Climate Change Conference in 
Paris, despite voices decrying the merit of the diplomatic efforts, 
resulted in alignment across many nations, and between fields 
of government, science and finance. Bill Gates is spearheading a 
coalition of private investors to further accelerate the adoption 
of transformative energy systems with virtually no greenhouse 
gas emissions. Along with his own funds, he has brought along 

experienced technology investors (John Doerr, Vinod Khosla 
and Richard Branson) as well as high-growth entrepreneurs (Jeff 
Bezos, Mark Zuckerberg and Reid Hoffman) among others to 
rapidly scale development of clean energy solutions. 

This level of private support is targeted to complement expan-
sion of multinational government research and development 
spending. Though U.S. investors do stand to gain, many develop-
ing countries are also expected to benefit from improved energy 
supply combined with more reliable access to food and water. 

As the world’s wealthiest nations continue to wrangle over 
earlier pledges to mobilize $100 billion in aid for climate adapta-
tion and mitigation, market forces now appear poised to achieve 
rapid progress.—W.G.

2015 ranked as the second warmest year on record for the United States and 
also was the third wettest in terms of average precipitation. NOAA IMAGES

Compiled by Wendi Goldsmith, CPG, M.SAME
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Disaster Events. In 2015, there were 10 
weather and climate disaster events in the 
United States according to NOAA, each 
with losses exceeding $1 billion. These 
events included a drought, two floods, five 
severe storms, a wildfire event and a winter 
storm. Overall, these disasters resulted in 
the deaths of 155 people and had significant 
economic effects.

Average Precipitation. Overall, the 
average contiguous U.S. precipitation in 
2015 was 34.47-in; that is 4.53-in above 
average and ranked as the third wettest 
year in the 121-year period of record. Only 
1973 and 1983 were wetter. The national 
drought footprint shrank about 10 percent 
during the year. Most of the central and 
southeastern United States were wetter than 
average, including 14 states that were much 
wetter than average. Oklahoma and Texas 
were record wet for the year. Parts of the 
Northeast and West were drier than aver-
age. Connecticut had its fourth driest year. 
In California, while year-end precipitation 
helped erase early-year deficits the state still 
endured its 13th driest year.

Average Temperature. The 2015 annual 
average U.S. temperature was 54.4°F. That 
is the second warmest year on record and 
2.4°F above the 20th century average. Only 
2012 was warmer, with an average tempera-
ture of 55.3°F. The first part of 2015 saw 
extreme warmth in the West and cold in the 
East. By the end, record warmth spanned 
the East with near-average temperatures 
across the West. This temperature pattern 
resulted in every state having an above-
average annual temperature. A total of 28 
states were much warmer than average, with 
Florida, Montana, Oregon and Washington 
having record warmth. Alaska, California, 
and Idaho had their second warmest year.
(Contributed by NOAA)

FUNDING GRID MODERNIZATION
As part of its Grid Modernization 

Initiative, the Department of Energy 
(DOE) in January released a new Grid 
Modernization Multi-Year Program Plan. 

Developed in collaboration with a wide 
range of key external partners, the Grid 
Modernization Multi-Year Program Plan 

lays out a blueprint for DOE’s research, 
development and demonstration agenda 
to enable a modernized grid. 

“Modernizing the U.S. electrical grid is 
essential to reducing carbon emissions, 
creating safeguards against attacks on 
our infrastructure, and keeping the lights 
on,” said Energy Secretary Ernest Moniz. 
“Our Quadrennial Energy Review and 
Quadrennial Technology Review identi-
fied needs and opportunities to invest 
in the grid. This public-private partner-
ship between our National Laboratories, 
industry, academia, and state and local 
government agencies will help us further 
strengthen our ongoing efforts to improve 
our electrical infrastructure so that it is 
prepared to respond to the nation’s energy 
needs for decades to come.”

DOE’s Grid Modernization Initiative 
will help solve the challenges of integrating 
conventional and renewable sources with 
energy storage and smart buildings, while 
ensuring the grid is resilient and secure to 
cyber security and climate challenges. 
(Contributed by DOE)
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INVESTING IN NATURAL RESOURCES
The Department of Interior will establish 

a Natural Resource Investment Center to 
foster partnerships with the private sector 
and develop creative financing opportuni-
ties that support economic development 
goals while advancing the department’s 
resource stewardship mission. 

The center will work closely with the 
private sector and others to identify innova-
tive ideas and financing options for projects 
that conserve scarce water resources and 
protect species habitat. 

It will focus on three main objectives:
• Increase investment in water conserva-

tion and build up water supply resilience 
by facilitating water exchanges or trans-
fers in the Western United States;

• Increase investment in critical water 
infrastructure—both major rehabilitation 
and replacement of existing infrastruc-
ture and new infrastructure needs—by 
developing new financing approaches 
and helping to execute project ideas; and

• Foster private investment and support 
well-structured markets that advance 

efficient permitting and effective land-
scape-level conservation for species, 
habitat and other natural resources.
The Natural Resource Investment Center 

will model its water efficiency and trans-
fer efforts in part on the Central Valley 
Project (CVP) in California. The CVP 
improves operational flexibility and water 
supply reliability through expanded use of 
voluntary water transfers. Individuals or 
water districts receiving CVP water can 
transfer all or a portion of their water to 
other California water users or a water 
agency, state or federal agency, tribes, or 
private non-profit organizations. 

To promote increased investment in 
critical water infrastructure, the center will 
work to develop new financing approaches 
and engage with non-federal partners to 
make investments that build water supply 
resilience. These could include storage, 
pipelines, canals, and investments in 
efficiency that help to stretch and better 
manage scarce water supplies and sustain 
river ecosystems. One recent example 
of this approach is the Warren H. Brock 

Reservoir in California. To respond more 
effectively to the changing conditions on 
the river, Bureau of Reclamation stakehold-
ers in Nevada, Arizona, and California 
collaboratively constructed this storage 
facility to conserve water and maximize 
the use of available water supplies. The 
agency conducted environmental compli-
ance, oversaw construction, and integrated 
the project into its operations in the Lower 
Colorado River system.

The center also will identify opportunities 
for private sector investments in habitat 
conservation needs on public and private 
lands. One example is a partnership between 
Interior, Barrick Gold of North America and 
The Nature Conservancy to enhance habitat 
in Nevada for the greater sage grouse. The 
agreement allowed Barrick to accumulate 
credits for successful habitat improvement 
projects on its private ranchlands. 

In return, the company receives assurance 
from Interior that the credits can be used to 
offset impact to habitat from planned future 
mine expansion on public lands. 
(Contributed by Interior)
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NEW EFFICIENCY STANDARD RELEASED
DOE has announced historic new effi-

ciency standards for commercial air condi-
tioners and furnaces. 

Developed with major industry orga-
nizations, environmental groups, and 
leading manufacturers and utilities, the 
new standards will occur in two phases. 
The first phase will begin in 2018 and will 
deliver a 13 percent efficiency improve-
ment in products. Then five years later, an 
additional 15 percent increase in efficiency 
is required for new commercial units. Over 
the lifetime of the products, businesses 
will save $167 billion on their utility bills 
and carbon pollution will be reduced by 
885-million-metric-T.

Commercial air conditioners, also known 
as rooftop units, are commonly used in low-
rise buildings such as schools, restaurants, 
big-box stores and small office buildings. 
They cool about half of the total commercial 
floor space in the United States. 
(Contributed by DOE)

A “LIVING” RESILIENCE SOLUTION 
A recent NOAA study, published in the 

journal PLOS One, shows that “living shore-
lines,” which are protected and stabilized 
shorelines using natural materials such as 
plants, sand, and rock, can help to keep 
carbon out of the atmosphere, helping to 
blunt the effects of climate change. The first-
of-its-kind study measured carbon storing, 
or “carbon sequestration,” in the coastal 
wetlands and the narrow, fringing marshes 
of living shorelines in North Carolina.

“Shoreline management techniques like 
this can help reduce carbon dioxide in 
the atmosphere while increasing coastal 
resilience,” said Russell Callender, Ph.D., 
Acting Director of NOAA’s National Ocean 
Service. “As communities around the coun-
try become more vulnerable to natural 
disasters and long-term adverse environ-
mental change, scientific research such as 
this helps people, communities, businesses, 
and governments better understand risk 
and develop solutions to mitigate impacts.”

Carbon can be stored or “sequestered” in 
plants when they take carbon dioxide from 
the atmosphere during photosynthesis. 
The carbon sequestered and subsequently 
stored in coastal wetland sediments is 
known as “coastal blue carbon.” Acre for 
acre, salt marsh meadows can store two to 

Constructed from salt marsh plants and 
submerged oyster reef, the Pivers Island Living 
Shoreline in North Carolina was planted in 2000 
and has prevented erosion of the lawn behind it. 
NOAA PHOTO
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three times as much carbon over the course 
of a year as mature tropical forests.

In the study, researchers measured the 
amount of carbon stored in salt marsh 
sediments, and compared storage rates 
in marshes of different ages in North 
Carolina’s Newport River Estuary. Younger 
fringing marshes have higher carbon stor-
age rates than older marshes, but the long-
term potential of sandy living shorelines is 
similar to natural marshes in the southeast 
United States. The 124 living shorelines in 
North Carolina store enough carbon to 
offset 64-metric-T of carbon dioxide annu-
ally—the pollution equivalent of burning 
7,500-gal of gasoline. Conversion of even 
10 percent of North Carolina’s 850-mi of 
shoreline to living shoreline would result in 
an additional annual carbon dioxide benefit 
of 870-metric-T, equivalent to the use of 
more than 100,000-gal of gasoline.
(Contributed by NOAA)

FUELING DEEP SPACE EXPLORATION
The first U.S. production in nearly 30 

years of a specialized fuel to power future 
deep space missions has been completed by 
researchers at DOE’s Oak Ridge National 
Laboratory in Tennessee. The produc-
tion of 50-g of plutonium-238—roughly 
the mass of a golf ball—marks the first 
demonstration in the United States since 
the Savannah River Plant in South Carolina 
ceased production in the late 1980s.

Radioisotope power systems convert 
heat from the natural radioactive decay of 
the isotope plutonium-238 into electricity. 
These systems have been used to power the 
exploration of the solar system and beyond.

Said John Grunsfeld, Associate 
Administrator for the National Aeronautics 
and Space Administration’s Science Mission 
Directorate: “This significant achievement by 
our teammates at DOE signals a new renais-
sance in the exploration of our solar system. 
Radioisotope power systems are a key tool 
to power the next generation of planetary 
orbiters, landers and rovers in our quest to 
unravel the mysteries of the universe.”

This demonstration of the key steps in 
fuel production will ensure that this vital 
technology will be available to provide elec-
tricity and heat for exploration missions of 
the solar system in this decade and beyond. 
(Contributed by NASA)
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ANALYZING TOXIC RELEASE INVENTORY DATA
According to the latest Environmental Protection Agency (EPA) 

Toxics Release Inventory report, published in January, 84 percent 
of the 25-billion-lb of toxic chemical waste managed at the nation's 
industrial facilities in 2014 was not released into the environment 
due to the use of preferred waste management practices includ-
ing recycling, energy recovery and treatment. The remaining 16 
percent was released to the air, water or placed in some type of land 
disposal. Most of these releases are subject to a variety of regulatory 
requirements designed to limit human and environmental harm. 

The 2014 data shows a 6 percent decrease in total disposal or 
other releases to the environment from 2013 to 2014. Notably, air 
releases from industrial facilities decreased by 4 percent, mainly 
due to decreases from chemical manufacturing facilities and electric 
utilities. Air releases have decreased 55 percent since 2003. 

"2016 marks the 30th anniversary of the Toxics Release Inventory, 
a program that has given people unprecedented access to informa-
tion about what toxic chemicals are being used and released in 
their neighborhoods, and what companies are doing to prevent 
pollution,” said Ann Dunkin, EPA’s Chief Information Officer.

Toxics Release Inventory data are submitted annually to EPA, 
states, and tribes by facilities in sectors such as manufacturing, 
metal mining, electric utilities, and commercial hazardous waste. 

Under the Emergency Planning and Community Right-to-Know 
Act, facilities must report their toxic chemical releases for the prior 

year to EPA by July 1 of each year. The Pollution Prevention Act of 
1990 also requires facilities to submit information on pollution 
prevention and other waste management activities.

For more information, visit www.epa.gov/trinationalanalysis.
(Contributed by EPA)

Map shows those facilities that reported to the Environmental Protection 
Agency’s Toxic Release Inventory Program for 2014. The facilities are 
primarily from industry sectors involved in manufacturing, electric power 
generation, metal mining, and hazardous waste treatment. EPA IMAGE

Submit Energy & Sustainability News items, with  
high-resolution images, to editor@same.org.
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MONITORING WATER QUALITY
A new technology developed by the U.S. 

Army Engineer Research and Development 
Center (ERDC) stands to enhance current 
protocols for water quality monitoring, 
water treatment and production. 

Researchers with ERDC’s Geospatial 
Research Laboratory (GRL) recently devel-
oped four Water Diagnostics Operations 
Gear (WaterDOG) systems and two Water 
Assessment and Purification Systems as part 
of a series of demonstrations for the Water 
Treatment and Handling Team of Product 
Manager Petroleum and Water Systems, 
which is part of the Tank Automotive 
Research and Engineering Center.

WaterDOG is a geo-enabled physical 
toolkit for monitoring water quality and 
potable water production by the military.  
WaterDOG also updates the Water Quality 
Analysis System program of record by 
digitizing its physical water quality data 
collection and rapidly transmitting the data 
to multiple end users.  Data from these 
geospatially enabled systems will eventu-
ally be provided to the Army Geospatial 
Enterprise at the Army Geospatial Center.

This new capability provides water treat-
ment operators with a rapid digitized toolkit 
for verifying treatment process operation. 
It currently measures water temperature, 
pH level, conductivity, turbidity, oxidation 
reduction potential, dissolved oxygen, and 
free available chlorine.  Monitoring of these 
parameters is required in order to certify 
water as potable. Data can be accessed 
instantaneously through networked devices 
(mobile or stationary). 

Demonstration testing of the technol-
ogy occurred at GRL and by invitation 
to the Effective Energy for Expeditionary 
Operations Limited Objective Experiment 
in 2014 at Fort Eustis, Va. The WaterDOG 

components successfully monitored and 
reported real-time data (both pre- and 
post-treatment) for several small water 
treatment units being evaluated by the 
Army’s water community.  The results will 
inform both the requirements and acquisi-
tion process—including milestone deci-
sions, key performance parameter values in 
capability documents, validated capability 
and training impacts.  Future generations 
of the system aim to have fully integrated 
diagnostics within the toolkit for monitor-
ing and reporting water quality rapidly. This 
will enhance soldier health and safety by 
replacing periodic water quality monitoring 
with automated continuous measurements.

Water quality analysis systems already 
commercially available do not report in-line 
with rapid geo-enabled digital data formats 
within the field environment. They also are 
mostly stationary and not field portable. 
The new geo-enabled networked sensing 
system found within WaterDOG for report-
ing water quality diagnostics is designed to 
attach to pre- and post- water treatment 
systems and provide portable water treat-
ment monitoring and report back in real 
time the physical water quality parameters 
used by the water community. The informa-
tion is used to assess water quality after 
purification from source water supplies.  

The new technology could replace much 

OVERCOMING WATER RESOURCE CHALLENGES
In the movie Remember the Titans, about a high school football 

team in Virginia, the school’s football coach (played by Denzel 
Washington) told his players that “water is for cowards; water 
makes you weak.” Well, Hollywood once again got it wrong! 

In the real world, we know water is essential for life—and for 
successful contingency operations. The first three items in this 
Technology News column examine recent advances that will 
enable the U.S. military to better deal with water resource issues 

inherent in conducting contingency operations and at forward 
operating bases. The last item, meanwhile, looks at a growing 
capability (and need) to anticipate the potential root issues caused 
by climate change and how those impact our national security. 

It is clear that climate stressors will have significant impacts on 
populations and nations around the world. How we anticipate 
and prepare for, and deal with these concerns, will be the subject 
of much attention in the years to come.—E.L.

The WaterDOG water treatment system provides physical water quality parameter assessment results 
more rapidly than analog water quality analysis systems, and is geo-enabled. USACE PHOTO
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of the current analog methodology used to guide water treatment 
efforts, by accurately and quickly delineating the locations of the 
cleanest source waters to use for water production or allow for 
rapid source water screening. 

The rapid digital data transfer capability will improve how data 
are currently collected and reported for water quality monitoring 
systems and also represents a cost savings in comparison to equip-
ment currently being used by the Army. Further testing has shown 
that additional sensors can be added to the system, allowing for a 
broader monitoring and assessment capability. 
For more information, contact Clint Smith, Ph.D., ERDC-GRL, at 
clint.b.smith@usace.army.mil; or Andmorgan Fisher, ERDC-GRL, 
at andmorgan.r.fisher@usace.army.mil.

BIOFILTRATION PROCESS FOR GRAY WATER TREATMENT
Reducing the logistics of water sustainment and casualties from 

associated convoys in contingency operations is a high priority 
for the Army.  Over the last three years, a multi-disciplinary team 
from ERDC was formed to address this complex problem. The 
team developed a large containerized water recycling system with 
the goal of reducing water logistics by 65 percent at bases with 
greater than 600 personnel. The work culminated in early FY2016 
with the relevant environment validation testing of the Gray Water 
Treatment and Reuse System (G-WTRS). 

The team’s efforts enabled G-WTRS to meet or exceed several 
technical objectives:  treat 30,000-gal/day of laundry and shower 

AN INNOVATIVE APPROACH
G-WTRS includes a novel biofiltration technology that 

is the subject of a 2015 ERDC patent filing. The technology 
has many potential uses in Army-relevant applications and 
the broader industry.  For example, the novel biofiltration 
approach also is being used for a new under-sink reuse 
system that takes gray water from bathroom sinks or other 
local sources, treats it, and reuses it for flushing toilets.  
The aim of this small-scale approach is to reduce water 
reuse retrofit costs in buildings by limiting the amount of 
re-plumbing required.  

The broader market for this innovative biofiltration tech-
nology is substantial. It can be utilized by military operations 
and installations for distributed water reuse applications; 
by the commercial sector for buildings with multi-user 
bathrooms; and for industrial, mining, and municipal water 
treatment operations.  Additionally, the technology is being 
explored to treat cold wastewater sources more efficiently 
than conventional biological treatment systems.
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2016 Critical Infrastructure Symposium
Resilience: An Infrastructure, Social, and Economic Imperative

April 3-5, 2016  •  The Charleston Marriott, Charleston, S.C.

Hosted by The Infrastructure Security Partnership Council of the Society of American Military Engineers and The Citadel

Featuring the 2016 Collegiate Infrastructure Challenge

Register Today   |   www.same.org/tisp
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water to potable quality; recover 90 percent of the water from 
shower and laundry systems; use less than 10-Wh/gal treated; 
require less than 60 minutes of maintenance per week; and fit into 
a 20-ft shipping container.  

Because of the importance of the work to the Army and the 
team’s success in meeting objectives, G-WTRS is a key part of a 
signed Technology Transfer Agreement with the Army Product 
Manager for Petroleum and Water Systems and is being tran-
sitioned to demonstration testing at Fort Leonard Wood, Mo. 
G-WTRS also could be applied to emergency response missions 
in the United States or abroad.
For more Information, contact Martin Page, Ph.D., ERDC-CERL, 
at martin.a.page@usace.army.mil.

IMPROVING WASTEWATER TREATMENT IN THEATER
U.S. military forward operating bases (FOBs) currently lack 

sustainable wastewater treatment options. This results in opera-
tional inefficiency, personnel vulnerability, and environmental 
degradation. The objective of an effort funded by the Strategic 
Environmental Research and Development Program was to 
develop a sustainable wastewater treatment system for FOBs 
that converts wastewater contaminants, including organics and 
ammonia, into harvestable products for energy production. The 
research combines sustainable materials with recent technological 
advances to treat wastewater with minimal material input and 
reduced disposal issues while producing a net return on energy.

The novel approach pursued in this research utilizes three 
sustainable technologies in concert—anaerobic membrane biore-
actors (AnMBRs), clinoptilolite ion exchange, and GreenBox 
ammonia electrolysis. The synergistic combination of these tech-
nologies enables the first anaerobic treatment system that is capable 
of removing ammonia, a critical pollutant in municipal waste 
streams that is conventionally degraded using energy-intensive 
aeration processes. 

Research efforts initially focused on the optimization of each 
in the context of the FOB operating environment, followed by 

system integration and pilot-scale evaluation. AnMBR technology 
is applied to degrade organics in wastewater and generate methane, 
which can be harvested for electrical and thermal energy. However, 
since AnMBRs do not remove ammonia and can be hindered by 
its accumulation, clinoptilolite is applied to sequester ammonia 
from the AnMBR reactor and effluent stream. Clinoptilolite is a 
naturally occurring ion exchanging zeolite that acts as a molecular 
sieve with high selectivity and capacity for ammonia. Upon satura-
tion, clinoptilolite is regenerated using a sodium hydroxide brine 
solution, leaving a highly concentrated ammonia brine waste. This 
waste stream is ideal for feeding the GreenBox ammonia electroly-
sis system, which will be applied to convert ammonia into useful 
hydrogen fuel. The wastewater treatment system generates two 
forms of useful fuel—methane and hydrogen—that can be easily 
converted into electrical and thermal energy at FOBs. Additionally, 
the scalable system requires minimal chemical inputs and reduces 
sludge production while being simple to operate. Treated water 
will be suitable for reuse applications.

The treatment system will benefit the Department of Defense 
by reducing the costs, logistical burden and risks associated with 
wastewater management at FOBs while demonstrating environ-
mental stewardship.  When completed, the technology will yield 
an efficient system for onsite treatment that is simple to operate 
and produces fuels for electrical and thermal energy generation. 
For more information, contact Kathryn A. Guy, ERDC-CERL, at 
kathryn.a.guy@usace.army.mil.

ANALYZING DROUGHT EFFECTS IN THE HORN OF AFRICA
The intelligence and defense communities have indicated interest 

in understanding the potential relationships between anomalous 
climate events and socio-economic consequences outside of the 
United States that could have implications for national security. 

In 2013, the National Academy of Sciences recommended 
supporting research “to improve understanding of the conditions 
under which climate-related natural disasters and disruptions 
of critical systems of life support do or do not lead to important 

(Left) The influent (gray) water and the effluent (product) water shown after 
Gray Water Treatment and Reuse System validation testing. ERDC IMAGE 

(Top) A new wastewater treatment system for forward operating bases 
developed by the U.S. Army Engineer Research and Development Center 
converts wastewater contaminants—including organics and ammonia—into 
harvestable products for energy production. ERDC IMAGE
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security-relevant outcomes such as political 
instability, violent conflict, humanitarian 
disasters, and disruptive migration.”

According to intelligence estimates, 12 
to 15 countries fall into the categories of 
having both significant potential for climate 
change impacts and being of importance 
to national security interests in the next 
decade. Many of these nations are located 
in South Asia, the Middle East, and Africa. 
If the set of countries is expanded to include 
those for which the United States has 
foreign policy and humanitarian concerns 
along with security concerns, the list grows 
to as many as 50 or 60 countries.

To address this need, the U.S. Army 
Engineer Research and Development Center 
(ERDC) conducted a study funded by the 
National Geospatial-Intelligence Agency to 
quantitatively evaluate potential linkages 
between retrospective climate analyses and 
existing social and economic datasets from 
the Horn of Africa surrounding the 2011 
drought. The study aimed to use existing 
datasets on climate and socio-economic 
phenomena in the Horn of Africa to 
improve understanding of the conditions 
under which the drought was or was not 
associated with socio-economic outcomes 
of potential interest to U.S. security. 

The study also was intended to provide a 
baseline for further comparisons between 
the utility of different climate datasets in 
evaluating the social and economic conse-
quences of drought. 
Studying Causal Effect. The study 

involved six semi-autonomous compo-
nents: (1) selecting retrospective climate 
datasets for historical analysis; (2) selecting 
appropriate drought indices based on these 
datasets; (3) assessing quantitative spatial 
relationships between drought and popula-
tion movements; (4) assessing quantitative 
spatial relationships between drought and 
market prices; (5) assessing the suitability of 
census data for understanding population 

vulnerability to drought; and (6) developing 
a set of flexible and extensible techniques 
for data ingestion and processing for poten-
tial use in future analyses.  

Data on internally displaced persons in 
southern Somalia suggest that there may 
have been a significant, if indirect, causal 
connection between climate extremes and 
insecurity following the 2011 drought. 
Population movement data supports 
observations that the reigning governing 
body (al-Shabaab) suffered a loss of popular 
support because of its inability to provide 
for people during the drought. 

Aid access was limited by different but 
related mechanisms: by operational chal-
lenges to distribution presented by the 
security situation; by the local regime, in 
an attempt to foment independence from 
international aid; and by anti-terrorism 
legislation that prevented aid delivery 
through specified organizations, of which 
the regime was one. The regime’s weak 
response to the drought was thought 
to be one of several factors that led to 
al-Shabaab’s ousting from large parts of 
southern Somalia in the following year. 

Impact of Climate Events. Although the 
numbers of insecurity-induced movements 
are an order of magnitude higher than the 
drought-induced movements, if there is a 
causal connection between the two, then 
the drought-induced movements may have 
an outsized importance. 

Any climate-security link invites open 
discussion surrounding the possibility 
that climate events could be used strategi-
cally by multiple actors. There could be 
an inherent conflict of interest between 
humanitarian actors wishing to respond 
to affected persons in the short term and 
military and political actors who, to shape 
public opinion and influence military or 
political outcomes, may wish to limit the 
capability of certain governing groups to 
respond to climate-related stress.  

Evaluating the Data. In southern 
Somalia, standardized indices that 
measured the drought intensity over the 
previous six to 48 months had statistically 
significant correlations to population 
movements. However, the magnitudes 
of the correlation values were generally 
weak, confirming the well-known fact 
that drought itself, or at least the drought 
represented in the climate dataset used, 
is not the sole driver of drought-induced 
population movement in these areas.

In the northern half of the country, 
drought indices were only sporadically 
correlated with population movements. 
However, because this region’s climate is 
routinely arid, moisture anomalies may be 
less disruptive to the economy. And, it was 
not governed by al-Shabaab, so it was not 
subject to restrictions on aid associated 
with insecurity or anti-terrorism legislation.

The details of this study are documented in 
ERDC/CRREL TR-14-5, “Socio-Economic 
Effects of Drought in the Horn of Africa: 
Population Movements, Livelihoods, 
Market Prices, and Infrastructure.”
For more information, contact 
Jeanne M. Roningen, ERDC-CRREL, 
jeanne.m.roningen@usace.army.mil; 
or John B. Eylander, ERDC-CRREL, 
john.b.eylander@usace.army.mil.

Data on internally displaced persons in southern Somalia suggest that there may 
have been a significant, if indirect, causal connection between climate extremes 
and insecurity following the 2011 drought. Population movement data supports 
observations that the reigning governing body (al-Shabaab) suffered a loss of 
popular support because of its inability to provide for people during the drought.  

Submit Technology News items with 
high-resolution (300-dpi) electronic 
images, to editor@same.org.
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 May 24-26, 2016
 Phoenix Convention Center
 Phoenix, Arizona

WWW.SAME.ORG/JETC

SAME 2016

Turn the page for all that 
the 2016 JETC has to offer!

http://WWW.SAME.ORG/JETC


Finding Solutions to  
Today’s Challenges
The 2016 JETC in Phoenix will bring together public and private  
sector professionals from throughout the A/E/C industry to share 
ideas, bridge gaps, and build solutions to challenges facing our 
national security at home and abroad.

Featuring upwards of 45 hours of concurrent education sessions, 
the 2016 JETC will be the year’s premier education and training 
event for a cross-disciplined look across Design and Construction, 
National Security, Facility Management, Environmental Engineering, 
Sustainability, Cybersecurity, Energy and Water Resilience, Leadership 
and Business Development, Joint Engineer Operations, and more. 

JETC Highlights:
•	 Opening	Reception	at	Corona	Ranch	&	Rodeo	Grounds!
•	 Exhibit	Hall	with	more	than	250	companies!	
•	 Technical	Tours	to	Luke	AFB	and	Taliesin	West!
•	 Engineering	Service	Chiefs	Panel!
•	 Society	Ball	&	Awards	Gala!
•	 Mentoring	Program	for	Young	Members	and	NCOs!
•	 Daily	Networking	Opportunities,	and	Much,	Much	More!

Keynote Speaker:

Capt. Mark Kelly, USN (Ret.)
Renowned	NASA	Astronaut—Commander,		
Space	Shuttle	Endeavour	and	Space	Shuttle	Discovery
Opening	Luncheon,	May	24	•	12:00	p.m.–1:30	p.m.

Enhance your Career. Improve your Business. 
Attend the 2016 JETC in Phoenix!

@SAME_HQ
#SAMEJETC	

Register today at 
same.org/JETC.
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Schedule-At-A-Glance
Monday, May 23
10:00	a.m.–5:00	p.m.	 Board	of	Direction	Meeting
1:00	p.m.–5:00	p.m.	 Registration	Open	/	Exhibitor	Move-In

Tuesday, May 24
7:30	a.m.–7:00	p.m.	 Registration	Open
8:00	a.m.–5:00	p.m.	 Exhibitor	Move-In
8:30	a.m.–12:00	p.m.	 Technical	Tours
9:30	a.m.–11:30	a.m.		 Society	Meetings:		
	 Committees	&	Councils/RVPs/Post	Presidents
12:00	p.m.–1:30	p.m.	 Opening	Luncheon	with	Keynote	
	 Speaker:	Capt.	Mark	Kelly,	USN	(Ret.)
1:50	p.m.–5:30	p.m.		 Education	&	Training	Sessions
4:30	p.m.–6:00	p.m.	 Mentoring	Program	for	Young	Members/NCOs/Fellows
6:30	p.m.–9:00	p.m.	 Opening	Reception	at	Corona	Ranch	&	Rodeo	Grounds

Wednesday, May 25
7:00	a.m.–5:00	p.m.	 Registration	Open
8:00	a.m.–9:30	a.m.	 Opening	General	Session
9:30	a.m.–6:00	p.m.	 Exhibit	Hall	Open
10:30	a.m.–11:30	a.m.	 Education	&	Training	Sessions
11:30	a.m.–1:00	p.m.	 Lunch	in	Exhibit	Hall
1:15	p.m.–3:45	p.m.	 Education	&	Training	Sessions
4:00	p.m.–5:00	p.m.	 Uniformed	Services	All	Hands	Meetings
4:00	p.m.–6:00	p.m.	 Networking	Reception	in	Exhibit	Hall

Thursday, May 26
7:00	a.m.–3:00	p.m.	 Registration	Open
7:15	a.m.–8:45	a.m.	 Society	Leadership	&	Post	Awards	Breakfast
8:00	a.m.–1:45	p.m.	 Exhibit	Hall	Open
9:00	a.m.–11:30	a.m.	 Education	&	Training	Sessions
12:00	p.m.–1:30	p.m.	 Lunch	in	Exhibit	Hall
12:00	p.m.–1:30	p.m.	 Academy	of	Fellows	Luncheon
1:45	p.m.–2:45	p.m.		 Education	&	Training	Sessions
1:46	p.m.–Onward		 Exhibitor	Move-Out
3:00	p.m.–4:30	p.m.	 Engineering	Service	Chiefs	Panel
7:00	p.m.–8:00	p.m.	 Society	Ball	Reception
8:00	p.m.–12:00	a.m.		 Society	Ball	Dinner	&	Awards	Gala

NOTE: Schedule subject to change

Visit www.same.org/JETC for full session descriptions and the complete conference schedule.
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Education & Training
Built	from	a	robust	Call	for	Presentations	that	attracted	over	100	submissions,	the	2016	JETC	will	offer	more	than	
45	hours	of	insightful	education	and	training	sessions,	designed	to	bring	together	a	diverse	mix	of	high-level	topics	
and	subject	matter	experts	from	across	industry	and	government—and	appealing	to	SAME’s	cross-disciplined	
membership.	NOTE: Exact session topics dependent on submissions selected through the Call for Presentations review process.

Architecture & Engineering
Learn	about	cutting-edge	and	influential	design	and	
engineering	projects	across	industry	and	the	federal	
government.

Joint Engineering
Hear	from	contractors	and	military	engineering	leaders	
on	advances	in	strategy	and	doctrine	for	contingency	
operations.	

Facility Management
Go	inside	the	role	of	facility	managers	in	keeping	
government	buildings	and	infrastructure	in	working	
condition	to	meet	mission	demands.

Energy & Sustainability
Understand	how	net	zero,	technology	and	resource	
stewardship	of	energy,	water	and	waste	all	impact	the	
success	of	military	and	government	strategy.	

National Security
Examine	the	confluence	of	critical	infrastructure	
resilience,	energy	and	water	assurance,	emergency	
preparedness	and	emerging	21st	century	threats	like	
cybersecurity	and	how	it	all	impacts	national	security.

Business & Leadership
Discover	ways	to	grow	your	business	and	enhance	your	
career—whether	you	seek	personal	growth,	insight	into	
contracting	and	business	development,	support	as	a	
small	business,	and	more.

Technical Tours
Taliesin West  |  Tuesday, 8:30 a.m.-12:00 p.m.
Be	drawn	closer	into	Frank	Lloyd	Wright’s	world	with	a	tour	that	includes	
special	trips	into	the	living	quarters	and	the	gracious	“Garden	Room”	at	
Taliesin	West,	Wright’s	former	home	in	Scottsdale,	Ariz.

Luke Air Force Base  |  Tuesday, 8:30 a.m.-12:00 p.m.
Visit	the	training	facility	and	new	squadron	operations	building	(currently	
under	construction)	for	the	F-35	aircraft.	There	will	be	over	two	dozen	F-35s	
residing	at	the	base	by	the	end	of	May.	
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Featured Events
Opening Reception at Corona Ranch  
& Rodeo Grounds
Tuesday, 6:30 p.m.–9:00 p.m.
The	opening	reception	is	a	great	way	to	end	your	first	
day	in	Phoenix—and	jump	start	the	rest	of	your	week	
at	JETC!	You	won’t	forget	the	amazing	networking	
paired	with	an	authentic	Mexican	fiesta	at	this	incredible	
location	in	the	shadow	of	South	Mountain.

Engineering Service Chiefs Panel
Thursday, 3:00 p.m.–4:30 p.m. 
The	Engineering	Service	Chiefs	will	address	JETC	
attendees	on	the	status	of	fiscal	year	engineering	
programs	for	the	uniformed	services	and	other	items	
of	interest	to	military	engineering	and	national	security,	
likely	to	include	infrastructure	investment,	public-private	
partnerships	and	more!

Exhibit Hall
Wednesday, 9:30 a.m.–6:00 p.m.;  
Thursday, 8:00 a.m.–1:45 p.m.
With	more	than	250	Exhibitors	expected,	the	JETC	
Exhibit	Hall	is	the	place	for	companies	in	the	A/E/C	
industry	and	related	fields	to	lay	the	groundwork	
for	teaming	arrangements;	build	a	network	of	go-to	
contacts;	and	showcase	their	services	and	products	to	
potential	partners.	NEW THIS YEAR:	The	Exhibit	Hall	
will	feature	an	interactive	Learning	Lounge.	More	details	
will	be	available	at	www.same.org/JETC.	

Get Noticed at JETC! Reserve an Exhibit Booth 
or Secure a Sponsorship Today!

Visit www.same.org/JETC  
for more information.

MEMBERS
POSTS
REGIONS
SOCIETY

30,000
104

17
1

Society Leadership & Post Awards 
Breakfast 
Thursday, 7:15 a.m.–8:45 a.m.
Honor	the	service	and	contributions	of	SAME	
members	and	Posts	around	the	world,	salute	the	
achievements	of	the	Top	Posts	and	Top	Region,	
and	hear	from	Society	leadership	on	the	status	of	
SAME	operations.

Society Ball & Awards Gala
Thursday, 7:00 p.m.–12:00 a.m.
Celebrate	a	full	week	of	work	with	a	full	night	of	
fun!	Walk	the	red	carpet,	and	dine,	dance	and	
network	with	SAME	members	from	across	the	
country	and	invited	guests	at	the	2015	Society	Ball.	
This	annual	formal	event	also	will	again	recognize	
the	accomplishments	of	SAME	Awards	&	Medal	
recipients	at	the	2015	Awards	Gala,	which	will	be	
presented	during	the	evening.	

http://www.same.org/jetc
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The California Experience
In California, federal, state and local agencies 
are working together to turn the crisis caused 
by the extended drought into an opportunity 
for change.
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The Water Issue
The world’s most abundant resource is also its most precious. The articles featured in this issue of  
The Military Engineer offer a multi-faceted look at how government and industry are working to solve 
the water challenges of the 21st century.

Contending with Nature
The U.S. Army Corps of Engineers is taking proactive 
measures to better understand the vulnerability of its 
assets and projects to the impacts of climate change 
in order to reduce risk, and increase resilience. 

48 Cultural Resources at Risk
With about 10 percent of Department of Defense 
coastal installations at or near sea level and already 
vulnerable to flooding and inundation, there are many 
impacts of rising sea levels that may put significant 
cultural resources at risk.

63

Permitting and Endangered Species
Obtaining an Endangered Species Act certification is a 
crucial but sometimes overlooked part of Clean Water 
Act permitting, as all construction projects with a 
federal nexus must comply with the act’s Section 7 
consultation process.

51 Developing Hydrologic Awareness
The U.S. Army Engineer Research and Development 
Center maintains a standing Military Hydrology 
Group to support Department of Defense activities as 
needed around the world. 

65

Eliminating Legionellosis Risk at the National 
Institutes of Health
The National Institutes of Health has implemented 
recently issued industry guidance to proactively 
mitigate the risk of Legionellosis infection from its 
cooling tower operations.

53 Harnessing the Power of Bacteria
Microbial fuel cell technology is an emerging 
option for renewable energy production that has 
demonstrated multiple capabilities, including 
treating wastewater, powering treatment plants, and 
monitoring water quality.

67

Solutions for Temporary Closure Systems
Facing requirements to execute major rehabilitations 
on two dams in Oklahoma, the Tulsa District of 
the U.S. Army Corps of Engineers sought to assess 
which temporary closure systems could best satisfy 
operational needs and reduce risk during project work. 

55 Water Assurance and the Army
The U.S. Army Corps of Engineers is helping the 
U.S. Army meet its water security goals through 
vulnerability assessments, research and development, 
and technology demonstration and validation.

69

Where a Dam Ran Through It
In Saginaw County, Mich., a multi-year effort to 
remove a 165-year-old dam and build a new fish 
passage has returned the Cass River back to nature.

57 Recycling Resources to Reduce Costs 
Marine Corps Recruit Depot San Diego is leveraging 
proven wastewater treatment technology that, over 
time, will help the base reduce costs associated with 
the purchase of potable water and the disposal of 
used water.

71

An Asset on the Battlefield
The U.S. Army Engineer Research and Development 
Center continues to invest in basic research projects to 
ensure that water will become an asset to the military 
in contingency operations, and not a liability. 

60 Turning Water into Water
As many coastal parts of the world face more 
frequent and more severe water resource challenges, 
desalination can provide an abundant source of 
drinking water that is unaffected by drought.
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The California Experience
Water Management in  
the Land of Drought and Flood
 
In California, federal, state and local 
agencies are working together to 
turn the crisis caused by the extended 
drought into an opportunity for change.  
 
By Col. Michael J. Farrell, M.SAME, USA, and Gary B. 
Bardini, P.E.

California’s climate and hydrology have 
challenged populations back to its earliest 
inhabitants. Variable annual precipitation 
patterns, frequent floods triggered by Pacific 
atmospheric rivers, and prolonged droughts 
are all part of the state’s hydrologic cycles. 

Entering its fifth year of drought, 
California is now bracing for floods amidst 
a strong El Niño season. Future climate 
changes will raise sea levels, alter precipita-
tion patterns further and reduce snow pack 
in California’s largest frozen reservoir, the 
Sierra Nevada Mountains. Every aspect of 
the state’s water management system will 
be affected by these changes—assuring that 
as it has in the past, water will continue to 
shape California’s future. 

COMPLEX WATER SYSTEM
Today, California’s water system supplies 

water to 38 million people and 10-million-
acres of irrigated agricultural lands. It 
delivers water to major industrial facilities 
that fuel the largest economy in the nation 
and the seventh largest in the world. An 
extensive network of reservoirs and canals 
were built during the last century to store 
winter precipitation and augment natural 
river systems to move water hundreds of 
miles when and where it is needed. 

Two major systems, the State Water 
Project, operated by the State of California, 
and the Central Valley Project, operated by 
the U.S. Bureau of Reclamation, play a key 

role in delivering water to people, farms, 
and industry. Under the jurisdiction of the 
U.S. Army Corps of Engineers (USACE), 
much of this same system of reservoirs and 
leveed rivers serves to reduce the risk of 
flooding for millions of people. This dual 
role leads to divergent purposes at times.

Both the state and federal water supply 
systems also rely on water moving through 
the Sacramento-San Joaquin River Delta, 
the largest estuary on the west coast, before 
being pumped into aqueducts that pass the 
water further south. Protecting the vital 
and fragile Delta ecosystem significantly 
influences overall operation of the system.

A RECORD DROUGHT
During the last four years of drought, 

residents across California watched water 
wells dry up and agricultural lands subside. 
Coastal and mountain streams that salmon 
and steelhead depend on dwindled with-
out rain. Agricultural communities were 
severely stressed as thousands of acres of 
cropland were fallowed. Cities and towns 
were forced to make hard decisions aimed 
at boosting water conservation efforts and 
developing new sources of supply. The 
environmental impacts, particularly to 
anadromous species, have been significant.

The prolonged drought amid popula-
tion and agricultural growth has taken 
a toll on regional water supply reliability 
and sustainability. In many areas, a growing 
imbalance between surface water availability 
and demand has led to increased ground-
water pumping and depletion of ground-
water basins. Currently, 127 of California’s 
515 groundwater basins are considered 
medium or high priority in terms of over-
draft concerns. Collectively, these basins 
account for 96 percent of the state’s annual 
groundwater pumping and supply water to 
88 percent of the population residing over 
groundwater basins. Of these, 21 basins have 
been identified as critically over-drafted. 

TAKING STEPS TO RESPOND
California’s water is supplied through 

five distinct systems, with local projects 
providing the majority of water at an aver-
age of 38.3-million-acre-ft, or 55 percent of 
state water supply annually. Federal proj-
ects meanwhile provide 12 percent; state 
projects provide 4 percent; groundwater 
provides 22 percent; and the Colorado River 
supplies 7 percent, or 4.8-million-acre-ft. 
While the quantities vary by year and those 
totals do not include reuse or recycling, it 
has become paramount that federal, state 
and local agencies work together in taking 
steps to respond to the record drought.

Executive action. Over the last two years, 
Gov. Edmund G. Brown Jr. (D-Calif.) issued 
several executive orders that resulted in 
establishment of a successful multi-
agency drought emergency program and 
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Governor’s Drought Task Force, along 
with a mandatory conservation program 
to reduce urban water use by 25 percent. 
Californians stepped up to the challenge. 
From June through November 2015, urban 
areas exceeded the 25 percent goal—many 
areas by wide margins. Urban areas cut their 
water use by a cumulative 26.3 percent, 
which equates to 328.9-billion-gal of water, 
enough to supply five million people for a 
year. The governor’s orders also resulted in 
delivery of financial assistance and drinking 
water to those communities most impacted 
by the drought, in many cases with comple-
mentary federal assistance from the Bureau 

of Reclamation and 
the Department 
of Agriculture. 
Proposition 1, 
approved by 
California voters 
in 2014, provides 
over $7.5 billion to address water manage-
ment challenges. Also in 2014, the state 
released the California Water Action Plan. 
Envisioned as a roadmap toward sustain-
able water management, the plan outlines 
10 primary actions, ranging in focus from 
drought preparedness and response to 
improved groundwater management, flood 

protection and sustainable financing. 
Implementing the Water Action Plan 

requires the unified efforts of a broad array 
of affected entities, including federal, state, 
local and tribal partners, as well as the 
public. While not all-inclusive, the Water 
Action Plan provides a much-needed focal 
point and begins to frame the common 

California’s climate and hydrology have challenged populations back to its 
earliest inhabitants. Variable annual precipitation patterns, floods triggered by 
Pacific atmospheric rivers, and droughts are all part of the state’s hydrologic 
cycles. (Right) Lake Isabella has been hit hard by the four-year drought while 
flooding in 1997, including at Sutter Buttes (above), caused $2 billion in 
damages and 48 counties declared disasters. PHOTOS COURTESY USACE SACRAMENTO DISTRICT

The Military Engineer • No. 700 45

THE WATER ISSUE



California’s water system supplies water to more than 38 million people and 10-million-acres of irrigated agricultural lands.  
IMAGE COURTESY CALIFORNIA DEPARTMENT OF WATER RESOURCES
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vision of the cooperative efforts needed 
to achieve sustainable management of the 
state’s water resources. Already California 
has authorized nearly $5 billion of 
Proposition 1 funds for Water Action Plan 
implementation in the current fiscal year. 

Improving water supply reliability. 
There also are broad efforts by state, local 
and federal agencies to improve water 
supply reliability. Many of these large-
scale efforts—such as additional storage 
reservoirs and major conveyance system 
changes—will take years to implement, but 
the planning, coordination and analysis is 
aggressively underway at many levels. In the 
interim, steps are being taken to increase the 
efficiency of existing surface storage proj-
ects, update reservoir operating rules, and 
integrate weather data to optimize runoff 
storage while not increasing flood risk. 
Agencies across the state are working to find 
innovative ways to capture storm and flood 
flows in a manner that increases supplies for 
people, farms and industry, while maintain-
ing flows for ecosystem health. 

Regional water management. While 
state and federal agencies operate vast infra-
structure to store and deliver water, signifi-
cant water infrastructure is controlled at 
the local and regional level. Over the past 
decade, California has provided techni-
cal support and financial assistance to 
implement a myriad of regional projects 
to improve water sustainability and provide 
other benefits. The state’s actions to incen-
tivize regional cooperation complements 
the federal push for watershed-based plan-
ning and management. In fact, USACE Los 
Angeles District is working collaboratively 
with the Santa Ana Watershed Project 
Authority (one of California’s 48 recognized 
regional water management groups) to pilot 
watershed-based budgeting. The program 
is being evaluated by USACE leadership 
as a methodology to regionally allocate 
expenditures nationwide.

A significant step towards achieving 
sustainable regional management came in 
fall 2014 with the passage of the Sustainable 
Groundwater Management Act by the 
California legislature. For the first time in 
history, the state must manage groundwa-
ter use in a sustainable and transparent 
manner. The landmark law requires water 
and land use agencies, in the context of an 

overall regional water balance, to collec-
tively govern groundwater use sustainably. 

Reducing flood risk and mitigating 
impacts. Adopting lessons learned from 
previous California floods and significant 
events like Hurricane Katrina, a deeper 
understanding of flood risk was presented 
in a 2013 report prepared by the state’s 
Department of Water Resources (DWR) 
in partnership with USACE. “California’s 
Flood Future - Recommendations for 
Managing the State’s Flood Risks” revealed 
that more than seven million people and 
$580 billion in assets are exposed to 
flooding hazards in California, with all 58 
counties at risk. The state’s Central Valley 
Flood Protection Plan of 2012 and the 
Corps’ Central Valley Integrated Flood 
Management Study, a watershed level study 
of the Sacramento River being finalized 
spring 2016, detail water resource-related 
problems and opportunities for flood risk 
management, ecosystem restoration and 
water supply improvements and serve to 
provide the overall framework to align 
efforts across government agencies at 
all levels. Progress towards implement-
ing improvements has been steady, with 
four USACE-led projects authorized by 
Congress in the Water Resources Reform 
and Development Act of 2014. Two more 
projects focused on reducing flood risk in 
Sacramento are making their way towards 
consideration by Congress later this year. 

Power of collaboration. USACE 
Sacramento District has taken steps to 
formalize its partnership with California. In 
2015, the district and DWR signed a first-
of-its-kind Memorandum of Agreement, 
agreeing to work together in a program-
matic fashion on regional and statewide 
initiatives. As a first step, USACE is focus-
ing on the Sacramento River Basin and the 
Yolo Bypass, a project built during the last 
century to protect the Sacramento metro-
politan area communities from flooding. 

Located in the heart of the Pacific Flyway, 
the Yolo Bypass Wildlife Area’s 16,600-acres 
is a haven for fish, waterfowl, and other 
wildlife, and much of the land supports 
agricultural uses. Due to the way this bypass 
functions within the watershed, it is integral 
to state and federal water supply operations. 
The project’s overall goals are to improve 
flood protection while enhancing agricul-
tural sustainability, water supply reliabil-
ity, and the economic health of state. This 
unique opportunity will serve as a model 
for integrated flood management. 

MOVING FORWARD WITH OPTIMISM
As the saying goes, with crisis comes 

opportunity. The extended drought in 
California has created the crisis, and 
agencies across the state are using that as 
an opportunity for change. The history of 
litigation between interests is ebbing as 
genuine collaboration and coordination 
takes root. The water infrastructure in 
California, like elsewhere in the United 
States, is rapidly aging while climate and 
environmental factors continue to compli-
cate operations. The renewed interest in 
cooperation at all levels is encouraging—
but this is a long and complex road that will 
require sustained leadership and commit-
ment to navigate successfully.

One of the greatest challenges is secur-
ing sustainable financing over the next few 
decades. As highlighted in a March 2014 
report by the Public Policy Institute of 
California, “Paying for Water in California,” 
the state faces serious funding gaps—on the 
order of $2 billion to $3 billion a year—in 
five key areas of water management: safe 
drinking water in small, disadvantaged 
communities; flood protection; manage-
ment of stormwater and other polluted 
runoff; aquatic ecosystem management; 
and integrated water management. 

Federal, state and local water leaders must 
work collaboratively, leverage resources, 
and find new ways to pay for sustainable 
solutions for California’s water resources. 
Because as history has shown, while the rain 
will come again, so too will another drought.

Col. Michael J. Farrell, M.SAME, USA, is Commander, USACE 
Sacramento District; michael.farrell@usace.army.mil.

Gary B. Bardini, P.E., is Deputy Director, Integrated Water 
Management, California Department of Water Resources; 
gary.bardini@water.ca.gov.

In many areas, a growing imbalance 
between surface water availability 
and demand has led to increased 
groundwater pumping and depletion  
of groundwater basins.
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Contending with Nature
Increasing Our Resilience to Climate Change
 
The U.S. Army Corps of Engineers is 
taking proactive measures to better 
understand the vulnerability of its 
assets and projects to the impacts of 
climate change in order to reduce risk, 
and increase resilience.  
 
By Kathleen White, Ph.D., P.E., M.SAME

Increases in global sea levels, which in 
turn cause changes in local relative sea 
levels—the changes observed at the coast-
line—have been evident now for some time. 
Global sea level rise is of great importance 
to the U.S. Army Corps of Engineers 
(USACE), given the large number of its 
projects in and along the coastline, with 
some dating back to the 1800s. 

USACE has been accounting for chang-
ing sea levels for more than 30 years—
initially through policy and guidance; 
then through vulnerability assessments 
of existing projects; and finally through 
planning and implementation of adaptation 
measures. More recently, USACE has taken 
part in efforts to improve actionable science 
for decision-makers directed toward other 
impacts of climate change. 

RISING SEA LEVELS
In the United States, the first major 

national study addressing rising sea levels 
was conducted by the National Research 
Council and released in 1987. The report, 
“Responding to Changes in Sea Level: 
Engineering Implications,” suggested that 
due to the uncertainty in future conditions 
the use of three plausible scenarios would 
best support policy and engineering design 
decision-making. Though the report did 
not see an immediate need for prepared-
ness activities, it did state that long-term 
planning and policy development “should 

explicitly consider the high probability of 
future increased rates of sea level rise.” 

The report cited four basic processes lead-
ing to increased global sea levels: warming 
of the ocean resulting in expanded volume; 
melting of mountain glaciers; melting 
of Greenland glaciers; and melting of 
Antarctic glaciers. 

Since 1987, numerous scientific and 
intergovernmental reports have corrobo-
rated the rises in global sea level. 

EVALUATING VULNERABILITY
USACE’s involvement in the National 

Research Council study led to the issuance 
of guidance that required planners and 
engineers to address changing sea level. 
By 2000, Engineer Regulation 1105-2-100 
required that planners consider sensitivity 
to historic and high rate sea level change 
as defined by the 1987 report. Then after 
Hurricane Katrina, internal and external 
analyses performed identified the need to 
incorporate new and changing information 
into the project planning, design, construc-
tion, operation, and maintenance phases of 
Civil Works projects. 

As a result of these findings, USACE 
published policy and guidance to estab-
lish a consistent nationwide datum in 2009 
and 2010, and updated guidance on how to 
understand and adapt to sea level change in 
Civil Works programs and projects. 

Post-Katrina USACE policy issued in 
2009 and 2011 that became regulation 
in 2013 requires all Civil Works projects 
within the extent of estimated tidal influ-
ence to evaluate their robustness against 
three scenarios of future sea level change. 
These low, intermediate, and high scenarios 
are based on different assumptions about 
physical processes and causes. No one 
scenario is considered more likely than 
another. USACE also published technical 
guidance in 2014 on how to adapt projects 
to sea level change and its associated tides, 
waves and surges. These policies and meth-
ods are implemented for all new projects, 

and provide a foundation to begin to under-
stand the vulnerabilities of existing projects. 

For existing projects, vulnerability assess-
ments are necessary to help guide adapta-
tion planning and implementation. USACE 
has completed several activities in connec-
tion with addressing vulnerabilities to 
climate change. The first was a preliminary 
assessment of how it could impact federal 
water resources management, presented 
in U.S. Geological Survey Circular 1331, 
published jointly by USACE, the Bureau 
of Reclamation, the U.S. Geological Survey, 
and the National Oceanic and Atmospheric 
Administration. This report, “Climate 
Change and Water Resources Management: 
A Federal Perspective,” while focused on 
watershed changes also notes a number of 
impacts from changing sea levels.

In 2011, the Council on Environmental 
Quality required each federal agency to 
undertake a high-level analysis of vulner-
ability to help identify priorities for future 
adaptation. Changing sea levels and associ-
ated tides, surges and waves were identified 
as a potential source of vulnerability in the 
USACE high-level vulnerability assessment, 
as were changes in precipitation impacting 
floods and droughts. One of six priority 
areas identified in the USACE high-level 
assessment was to complete and refine our 
preliminary, screening-level assessments of 
vulnerability to climate change. 

Since that time, USACE has undertaken 
four assessments to better understand the 
impacts of climate change to coastal proj-
ects, watersheds, drought, and reservoir 
sediment. The results of these progressively 
more detailed assessments are available to 
staff to facilitate knowledge transfer.

COASTAL AND INLAND ASSESSMENTS 
The relative maturity of information 

about sea level change supports a proj-
ect-level assessment in coastal areas. A 
common access card-accessible screening 
level assessment completed in 2014 indi-
cates that about one-third of USACE’s more 
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than 1,400 coastal projects are potentially 
vulnerable to changing sea levels, though 
only about 100 projects are classified as 
having high or very high vulnerability. 

More detailed assessments of the most 
vulnerable coastal projects are underway. 
Because there is less actionable informa-
tion about climate impacts to hydrology 
compared to sea level change, the vulner-
ability of inland projects is assessed at a 
watershed level. This scale of assessment 
(about 200 watersheds in the continental 
United States) allows USACE to identify the 
most vulnerable watersheds for each of its 
major missions, including navigation, flood 
risk management, ecosystem restoration, 
hydropower, recreation, and water supply. 

This information feeds into planning 

studies and supports prioritization for 
more detailed assessments in vulnerable 
watersheds. Improved hydrology developed 
by USACE together with other partners 

should support project-level assessments in 
the near future. The assessment frameworks 
for coastal and watershed screening are 
being transferred to the Army for its use.

Projected drought severity under relatively dryer conditions for a 30-year period centered on 2050. The watershed boundaries shown are for the U.S. 
Geological Survey four-digit hydrologic unit code watersheds. USACE IMAGE

In the United States, the first major national study addressing rising sea levels 
was conducted by the National Research Council and released in 1987. The report, 
“Responding to Changes in Sea Level: Engineering Implications,” suggested that 
due to the uncertainty in future conditions the use of three plausible scenarios 
would best support policy and engineering design decision-making. Though the 
report did not see an immediate need for preparedness activities, it did state that 
long-term planning and policy development “should explicitly consider the high 
probability of future increased rates of sea level rise.”  
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ISSUES OF HIGH PRIORITY
Adaptation pilot studies that began in 

late 2009 identified intensified drought and 
changes in reservoir sediment due to chang-
ing precipitation events—and increased 
wildfire—as issues of high priority. 

USACE is compiling information to 
support the incorporation of climate 
change, and specifically drought, into its 
drought contingency plans. A web portal 
now contains all plans and deviation poli-
cies, and it is currently compiling approved 
deviations and water control manuals. One 
activity supporting this effort is a series 
of pilot studies testing different methods 
to analyze conditions and update drought 
contingency plans efficiently. Another 
involves developing projections of areas 
expected to experience increased drought 
to support prioritization of updates. More 
details can be found in the 2015 report 
“USACE Drought Contingency Planning 
in the Context of Climate Change.”

Reservoir sediment information is being 
digitized and uploaded to a web portal that 
allows visualizations of reservoir sediment 

volume now and in the future. This data 
helps to identify where sediment surveys 
should be conducted to understand how 
observed precipitation trends may be 
impacting sediment volume and potentially 
reservoir storage for floods and water supply. 

VISUALIZING CLIMATE CHANGE
Visualizations are a key factor in efficient 

and effective communication of the impacts 
of climate change. USACE tools and 
common access card-accessible web portals 
rely on data from internal databases, as 
well as authoritative data provided by other 
agencies, including tide gauge data from 
the National Atmospheric and Oceanic 
Administration, stream gauge data from the 
U.S. Geological Survey, and National Flood 
Insurance Program information from the 
Federal Emergency Management Agency. 

This information, combined with 
geographic information systems, business 
analytics, and statistical analysis software, 
supports the tools and visualizations that 
inform USACE decision-making. 

PREPARING FOR TOMORROW
The actions USACE is taking to improve 

climate preparedness and resilience benefits 
the public and our stakeholders due to 
increased effectiveness and efficiency of 
federal investments in water resources 
management. By making technical guid-
ance and tools available we are helping them 
prepare for the challenges of tomorrow.

Through a dynamic systems approach 
that accounts for changing climate as well as 
other factors such as changing demograph-
ics, land use, and water demand, we can 
provide sustainable solutions to America’s 
water resources needs in accordance with 
our Civil Works Strategic Plan. 

Kathleen White, Ph.D., P.E., M.SAME, is Climate and 
Global Change Team Lead, Institute for Water Resources, 
U.S. Army Corps of Engineers; 603-646-4187, or  
kathleen.d.white@usace.army.mil.

Sand is pumped onto Brant Beach, N.J., in 2013 following damages associated with Superstorm Sandy. A screening level assessment completed by the U.S. 
Army Corps of Engineers in 2014 indicates that about one-third of its more than 1,400 coastal projects are potentially vulnerable to changing sea levels, with 
about 100 classified as having high or very high vulnerability. USACE PHOTO

Visualizations are a key factor in 
efficient and effective communication 
of the impacts of climate change.  
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Permitting and Endangered Species
 
Obtaining an Endangered Species Act 
certification is a crucial but sometimes 
overlooked part of Clean Water Act 
permitting, as all construction projects 
with a federal nexus must comply with 
the act’s Section 7 consultation process.  
 
By William Hartwig and Jonathan Deason, Ph.D.

The northern long-eared bat is a tiny 
creature, measuring less than 4-in and 
weighing only a few ounces. But last May, 
it became powerful enough to interfere with 
logging and pipeline construction through-
out the Midwest and Northeast, including 
in Pennsylvania’s Marcellus Shale region. 

The U.S. Fish and Wildlife Service 
(FWS) listed the bat as “threatened” under 
the Endangered Species Act of 1973. The 

designation of “threatened” was less serious 
than “endangered.” But it was still sufficient 
to trigger months of delays—or “protec-
tive measures” in federal parlance—for 
construction operations in affected states.

A year earlier, a major pipeline construc-
tion company had seen the possibility of FWS 
action and wisely conducted field surveys 
and analysis of its operations’ impact on the 
bat. The goal was to head off delays in the 
Formal Consultation process as provided by 
Section 7 of the Endangered Species Act. This 
legislation requires a Formal Consultation 
if FWS determines a project will adversely 
affect a listed species. That determination 
is concluded by a Biological Opinion, in 
which FWS offers its opinion on whether 
the project is likely to jeopardize a listed 
species or destroy or adversely modify a 
listed species’ critical habitat. 

By collecting field data in anticipation of 
FWS’ decision, the company avoided at least 
six months of construction delays stemming 
from the “threatened” listing.

ENSURING COMPLIANCE
An Endangered Species Act certification 

is a crucial but sometimes overlooked 
part of Clean Water Act permitting. All 
construction projects with a federal nexus 
(need for permit, license, loan guarantee 
or other approval or guarantee) must 
comply with the Endangered Species Act 
Section 7 process. Essentially, all water-
related projects have a federal nexus and 
even completely private projects with no 
federal connection must comply with the 
act’s Section 10 regulations on habitat 
conservation planning if they are to avoid 
prosecution for harming or harassing an 
endangered or threatened species. 

Before the U.S. Army Corps of Engineers 
(USACE) issues a Section 404 permit, 
which concerns the discharge of dredged 
and fill material into waters of the United 
States (rivers, lakes, streams and most 
wetlands), the agency is required to obtain 
an endangered species sign-off from FWS. 
Other approvals, such as archeological and 

Work on the Kawainui Marsh Environmental Restoration Project in Kailua, O’ahu, overseen by the Hawaii Department of Land and Natural Resources and 
USACE Honolulu District, began in June 2012. The project was designed to increase populations of endangered waterfowl, create scenic open space, reduce 
upland runoff to coastal reefs, and remove invasive weeds from the marsh. The Sources Sought Notice was issued in June 2011. The Section 7 approval of the 
Endangered Species Act permit was received in December 2009. USACE HONOLULU DISTRICT PHOTO BY JOSEPH BONFIGLIO
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state water clearances, are usually not overly 
complicated or time-consuming. 

But the Endangered Species Act is differ-
ent. It is powerful legislation and has signifi-
cant potential to cause regulatory problems 
and legal headaches. Any company seeking 
USACE approval would be wise to focus on 
Endangered Species Act compliance early. 
Although it is statutorily mandated for 
the Consultation Process to be completed 
within 135 days, it often takes longer and, 

in some cases, much longer. It should be 
noted that USACE does not set the policy; 
its responsibility is implementation. 

From a legal standpoint, the Endangered 
Species Act is a very good litigation hook for 
anyone opposing a particular project. That 
is because there is little leeway in its provi-
sions. Even if an endangered species is not 
proven to be present in an area—but reason-
ably suspected—an analysis is necessary. 
Moreover, a proper Endangered Species 
Compliance Study is almost always time-
consuming, particularly in wetland areas 
as they often provide important habitat 
for multiple species including many listed 
as endangered or threatened. Compliance 
must include every endangered or threat-
ened species and normally should include 
those species being studied for possible list-
ing, as well as any designated critical habitat 
for those species. The study must cover each 
species’ distinctive life pattern in which they 
grow, mate, migrate and hibernate. 

ADDITIONAL CONSIDERATIONS 
Another important consideration is that 

Endangered Species Act-related issues can 
limit a company’s ability to conduct certain 
activities during the year. For example, 
turtle nesting seasons may conflict with 
preferred times for construction activities 
in lacustrine wetlands. These constraints 
should be accounted for early in the process. 

Finally, even beyond “threatened” and 
“endangered” species, it often is advisable 
for an entity requesting a Section 404 
permit to include declining species. Such 
a study, conducted early, can help the entity 
get out front of FWS designations that take 
place prior to the project’s conclusion.

It must be emphasized that FWS reserves 
the right to update its Endangered Species 
Act review at any time prior to approval of a 
404 permit. If new listings are completed or 
a new sighting of an existing listed species 
occurs prior to permit approval (or where 
the permit had expired), FWS will review 
the impact of the yet-to-be-approved project 
on each threatened or endangered species.

PLAN EARLY AND ACCORDINGLY
Enacted during the Nixon 

Administration, the Endangered Species Act 
is more than 40 years old. For decades, there 
have been efforts to weaken it; each time the 
result was the same: failure. The legislation 
is not going anywhere. Companies over the 
years have attempted many creative ways 
to get around the act’s regulations. Those 
have invariably failed—usually at a cost 
to the companies of significant legal fees, 
fines, regulatory delays and cost overruns.

Our recommendation is to conduct field 
surveys and review scientific literature 
as soon as your project is contemplated. 
Record every decision made to avoid or 
minimize impacts on listed and currently 
studied endangered or threatened species. 
And plan a robust effort to compensate 
for those impacts that cannot be avoided. 
Expect the Section 7 process to take upwards 
of six months and plan accordingly. 

William Hartwig, formerly a Regional Director and Chief 
of the National Wildlife Refuge System U.S. Fish & Wildlife 
Service, and Jonathan Deason, Ph.D., formerly Director 
of the Office of Environmental Policy & Compliance, U.S. 
Department of the Interior, are Senior Advisors, Dawson 
& Associates. They can be reached at 410-827-3323, or 
bhartwig@dawsonassociates.com; and 202-994-4827, or 
jdeason@dawsonassociates.com.

Any company seeking USACE approval 
would be wise to focus on Endangered 
Species Act compliance early. Although 
it is statutorily mandated for the 
Consultation Process to be completed 
within 135 days, it often takes longer 
and, in some cases, much longer.

ESA: IT AIN’T OVER TILL IT’S OVER
It is not difficult to find recent exam-

ples of delayed construction projects due 
to a confluence of water and ESA regu-
lations. Last July, for example, reports 
emerged that the tiny Hine’s emerald 
dragonfly had blocked efforts of officials 
in Lockport, Ill., to expand the public 
water supply. In August, concern about 
the endangered snuffbox mussel forced 
Lake County, Ohio, to stop work on a 
$27 million bridge over the Grand River.

And in an especially instructive exam-
ple, this past November, it was revealed 
how an unsigned July 2015 letter from FWS’ Phoenix office to USACE was causing 
major problems for a planned development near Tucson, Ariz. Back in 2006, 
USACE had issued a Clean Water Act permit to the developer but construction 
never began due to the housing crisis. A new company subsequently took over the 
project. Then last year, about nine years after the 2006 permit approval, FWS took 
another look at the project’s impact on imperiled species along the neighboring San 
Pedro River. Its letter last year suggested a reasonable chance that two endangered 
species (a cuckoo and garter snake) exist on the proposed site. FWS also raised 
new concerns about impact to the endangered jaguar. 

USACE’s 2006 report had concluded that impact to the jaguar was unlikely, 
but subsequently, the federal government designated land in and adjacent to the 
site as critical jaguar habitat. Finally, FWS’ 2015 letter raised concerns about the 
development’s potential indirect impacts on the species from groundwater pumping. 
These include degraded water quality, erosion, habitat destruction, flooding and 
alteration of stream channels. 

Snuffbox mussels collected from West Virginia. 
FWS PHOTO
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Eliminating Legionellosis Risk  
at the National Institutes of Health
 
The National Institutes of Health has 
implemented recently issued industry 
guidance to proactively mitigate the 
risk of Legionellosis infection from its 
cooling tower operations. 
 
By Lt. Cdr. Leo Angelo Gumapas, P.E., M.SAME, 
USPHS

The Centers for Disease Control and 
Prevention estimates between 8,000 and 
18,000 people in the United States are 
hospitalized annually for Legionellosis, or 
Legionnaires’ disease. Named after a July 
1976 outbreak at the Bellevue-Stratford 
Hotel during an American Legion conven-
tion in Philadelphia, the then-unidentified 
disease sickened 221 people, with 34 cases 
being fatal. In July 2015, in New York City, 
120 people were treated for Legionellosis, 
and 12 died. Officials confirmed that the 
cooling tower at the Opera Hotel was a 
source of the infections. The average 
mortality rate for Legionellosis is 15 percent 
to 20 percent. Some patients infected by the 
legionella bacterium develop Pontiac fever, 
a milder form of the disease.

Legionellosis cannot spread by contact 
of one person to another person. Three 
conditions must exist for an infection 
to occur: (1) the presence of legionella 
bacteria; (2) a mechanism to form water 
droplets containing the legionella bacteria; 
(3) and the presence of persons vulnerable 
to infection in the airspace that contains 
these contaminated water droplets.

PROACTIVE RESPONSE 
The National Institutes of Health (NIH), 

headquartered in Bethesda, Md., is the 
nation’s medical research agency. In part 
of accomplishing its mission, NIH serves 

patients that are elderly, on dialysis, or with 
an underlying condition that may weaken 
their immune system. 

On June 26, 2015, the American National 
Standards Institute (ANSI) and American 
Society of Heating, Refrigerating, and 
Air-Conditioning Engineers (ASHRAE) 
released ANSI/ASHRAE Standard 
188-2015, “Legionellosis: Risk Management 
for Building Water Systems,” to establish the 
best practices for building water manage-
ment systems. In response, the NIH Office 
Research Facilities and Office Research 
Services formed the NIH Legionella Risk 
Mitigation Committee to implement the 
new standard. The committee’s mission is 
to proactively mitigate risks of Legionellosis 
to NIH’s population. 

ANSI/ASHRAE Standard 188-2015 
consists of informative annexes and an 
informative bibliography that provides 
guidance for a given building water system. 
Building water systems vary by design 
and in their ability to harbor and disperse 
Legionella bacteria. There is a lack of defini-
tive evidence in certain aspects to achieve 
legionella control. The NIH Legionella Risk 
Mitigation Committee’s initial focuses on 
implementing Standard 188-2015 are the 
cooling towers at the Bethesda campus’ 
Central Utility Plant (CUP). 

The newly formed  committee has under-
taken several key initiatives:
• Developed process flow descriptions and 

diagram schematics.
• Established procedures to monitor 

whether or not control measures are 
within established limits and if corrective 
actions are necessary.

• Established procedures to verify the 
program is being implemented per 
design, and to validate that the program 
effectively controls hazards throughout 
CUP cooling towers.

• Established documentation and commu-
nication procedures for all activities in 
program.

COOLING TOWERS
The Bethesda campus’ CUP is capable 

of producing 60,000-T of chilled water at 
42⁰F to provide both comfort and equip-
ment cooling for the majority of facilities. 
The CUP operates a dozen 5,000-T chillers 
associated with evaporative cooling towers. 

Cooling towers use fans to move air 
through a recirculated water system. This 
process creates a plume of water vapor and 
entrained droplets that discharge to the 
airspace surrounding the cooling towers. 
Cooling towers typically operate at 70°F 
to 85°F, a temperature range conducive 
for bacteria growth and the formation of 
biofilms. Biofilms can form on the surfaces 
of heat exchangers, transfer piping and 
sumps, and serve as a host that allows the 
legionella bacterium to replicate. 

If these water droplets emitted from the 
cooling towers (drift) contain legionella 
bacteria, they are potential sources for 

The Chlorine Dioxide Generator at the National 
Institutes of Health reacts sodium hypochlorite, 
sodium chlorite, and sulfuric acid to generate 
chlorine dioxide, which is then pumped into the 
cooling towers and main chilled water to control 
microbiological growth.  PHOTO BY MIKE KEVILLE, CHEMTREAT
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Legionellosis infection. In FY2014, the 
CUP replaced the distribution headers, 
spray nozzles, fill and drift eliminators in 
all 12 evaporative cooling towers. These 
capital improvements reduced the rate of 
drift (emission of water droplets with the 
vapor plume) and improved the thermal 
efficiency of the cooling towers.

CONTROLLING BACTERIA
The CUP cooling water treatment 

program for bacteria control consists of 
chlorine dioxide, an oxidizing biocide, and 
Isothiazolin, a non-oxidizing biocide. 

In May 2015, a chlorine dioxide genera-
tor was installed on the CUP in addition to 
chemical treatment controllers to monitor 
and control water chemistry parameters 
for each cooling tower basin. The chemi-
cal controller intermittently feeds chlorine 
dioxide. The unit adjusts the chlorine diox-
ide chemical feed pump stroke volume to 
maintain an oxidation reduction potential 
between 200-mV to 500-mV during the 
prescribed length of biocide feed. Weekly 
microbial test results determine the need 
for adjustments to the chlorine dioxide 
chemical feed protocol.

On a scheduled, intermittent basis, 
the controller isolates the blowdown and 
feeds Isothiazolin based on retention time 
(140 percent of the cooling tower blow-
down). Weekly microbial test results then 
determine the need for adjustments to the 
Isothiazolin chemical feed protocol. 

During periods when the average ambi-
ent monthly temperature is greater than 
50°F, the CUP conducts monthly legionella 
tests at a certified laboratory for all cooling 
towers to identify the risks in operating and 
idled towers. In addition, the CUP conducts 
microbiological testing of the recirculating 
water weekly using dip slide tests. 

The CUP disinfects any cooling water 
circuit, if positive for legionella bacteria. 
Disinfection is conducted in accordance 
to the Cooling Tower Institute Guidelines 
WTB-148(08). Immediately following 
disinfection, the CUP conducts two subse-
quent tests to ensure there are no legionella 
bacteria present in the cooling water.

WATER RECIRCULATION
One of the initial assessments for the 

NIH Legionella Risk Mitigation Committee 
was a review of stagnant water conditions 

in condenser circuits—the number of idle 
days for each cooling tower that created 
conditions conducive to bacteria growth. 

The CUP Condenser Water Recirculation 
Procedure requires recirculation of chemi-
cally treated water through each cooling 
tower once every 24 hours for a mini-
mum of 15 minutes. The CUP developed 
an automated alert to prompt operators 
to manually initiate the procedure for a 
specific idled chiller. 

IMPLEMENTING IMPROVEMENTS
The NIH Legionella Risk Mitigation 

Committee implemented ANSI/ASHRAE 
Standard 188-2015 to mitigate risks for 
Legionellosis from the CUP Cooling 
Towers. Although capital improvements 
to the towers have been completed and a 
robust water treatment chemical system 
implemented, an at-risk patient population 
requires a high level of risk management 
to minimize the presence of legionella in 
these cooling towers. The CUP has utilized 
a protocol of monitoring, verification, and 
validation to minimize the chance of an 
infection from the cooling water. 

The NIH Legionella Risk Mitigation 
Committee is planning to expand its scope 
to include other building water manage-
ment systems such as decorative fountains, 
humidification systems, and other cooling 
towers located at the Bethesda campus as 
well as satellite campuses. Through its 
proactive efforts to reduce Legionellosis 
risks, the committee well represents NIH’s 
mission to “enhance health, lengthen life, 
and reduce illness and disability” in all 
aspects of its operations. 

Lt. Cdr. Leo Angelo Gumapas, P.E., M.SAME, USPHS, is 
Environmental Compliance Officer, Division of Technical 
Resources, Office Research Facilities, National Institutes 
of Health; 301-402-7871, or leoangelo.gumapas@nih.gov.

(Front to rear) Non-oxidizing biocide, cooling tower corrosion inhibitor and main chilled water corrosion 
inhibitor storage tanks. Non-oxidizing biocides control sessile microbiological growth. Corrosion 
inhibitors for the main and chilled water creates a passivating layer that prevents mild steel and copper 
corrosion. They also have polymer dispersants that prevent deposition. PHOTO BY LT. CDR. LEO ANGELO GUMAPAS, USPHS

One of the initial assessments for 
the NIH Legionella Risk Mitigation 
Committee was a review of stagnant 
water conditions in condenser 
circuits—the number of idle days 
for each cooling tower that created 
conditions conducive to bacteria growth. 
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Solutions for Temporary Closure Systems
 
Facing requirements to execute 
major rehabilitations on two dams 
in Oklahoma, the Tulsa District of the 
U.S. Army Corps of Engineers sought to 
assess which temporary closure systems 
could best satisfy operational needs and 
reduce risk during project work. 
 
By Col. Miro Kurka, P.E., PMP, M.SAME, USA (Ret.), 
Warren Hayden, P.E., M.SAME, and Sondra Retzlaff, 
M.SAME

Most dams have controlled spillways 
with mechanical structures or gates to allow 
for the release of flows. When needing to 
inspect, maintain or replace gates, a tempo-
rary closure system must be used to reduce 
the risk of damages and economic impacts 
caused by uncontrolled flow. Owners and 
operators have to carefully select the right 
option for their dam. In the past, solutions 
consisted of several different types of bulk-
head systems, such as stop-logs, segmental 
systems, and floating bulkheads. While 
these choices remain, modern systems give 
dam operators greater flexibility. 

The process of analyzing new tempo-
rary closure systems for two dams in 
southeastern Oklahoma operated by the 
Tulsa District of the U.S. Army Corps of 
Engineers (USACE) provides a valuable 
perspective on the steps involved and 
factors to consider in selecting the right 
system, as well as some advantages and 
disadvantages of what is available. 

DAM CLOSURE SYSTEMS
A project team led by Mead & Hunt 

worked closely with Tulsa District to evalu-
ate and recommend new temporary closure 
systems at Broken Bow and Hugo Lakes. The 
district operates these two reservoirs, which 
are vital to flood risk management efforts 
and important for enhancing quality of life 
through recreational opportunities. 

In a stop-log system, panels are inserted 
vertically, like logs on a cabin, until the spill-
way is closed. In a segmental bulkhead, the 
segments, which appear similar to the stop-
logs, are assembled segment by segment 
while floating on the water until the final 
assembly is connected. The full assembly is 
then ballasted to rotate from a horizontal 
to a vertical position, and pushed against 
the gate bay piers to close off the spillway. 

Floating bulkheads come in two versions: 
a vessel with a vertical orientation similar 
to a small ship; or single-panel steel fabrica-
tions that float horizontally until ballasted 
to rotate to be vertical. Both of these can 
be ballasted with water to be raised and 
lowered as necessary. A new system, 
developed and patented by J.F. Brennan 
Company Inc., uses a modified barge that 
also floats in a horizontal orientation until 
ballasted to rotate to be vertical. Floating 
bulkhead systems effect closure of a spill-
way bay by bearing on a sealing surface at 
the pier noses or abutment faces.

Hugo Dam currently uses a floating bulk-
head system built in 1974. Broken Bow Dam 

uses a segmental bulkhead system designed 
and built in 1994. Due to the requirement 
to execute a major rehabilitation on both 
systems, Tulsa District was interested in 
assessing a variety of options. Among these 
were rehabilitation of the current systems 
and acquisition of new closure systems 
including stop-logs, segmental systems 
and floating systems. 

DRAWING DOWN THE POSSIBILITIES
The consultant team began the study by 

interviewing the district’s engineering, dam 
safety and operations staff. Additionally, the 
team reviewed historical records to gain a 
thorough understanding of the district’s 
preferences for different aspects of the 
closure systems. 

The team next analyzed the possibility of 
rehabilitating the existing bulkhead at Hugo 
Dam (rehabilitation of the Broken Bow 
segmental bulkhead was excluded from 
this step for a number of reasons, includ-
ing significant corrosion and structural 
damage). However, the analysis for both 
dams focused mostly on acquiring a new 

A new type of temporary closure system uses a modified barge that floats in a horizontal orientation 
until ballasted to rotate to be vertical. PHOTO COURTESY J.F. BRENNAN COMPANY INC.
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closure system. The team examined the 
potential of finding a single system that 
could be effectively used at both dams, 
thereby increasing the cost-effectiveness 
of a replacement system. 

The various closure systems all had 
advantages and disadvantages. 

Stop-logs. Typically placed in vertical 
slots formed into the sides of the piers or 
abutment walls of the spillway, stop-logs 
provide a relatively simple and inexpensive 
temporary closure system. Unfortunately, 
both Hugo and Broken Bow Dams lacked 
these slots. A potential stop-log system at 
either dam was further complicated by 
bridges above the spillway that cantilever 
past the piers by several feet making use of 
a crane problematic. Although the project 
team was able to design a system that could 
fit into temporary guides and be deployed 
from a barge using hoists and winches, it 
was complicated and would be difficult to 
execute consistently. 

Segmental bulkheads. Assembly of a 
segmental bulkhead in the water requires 
aligning bulkhead sections properly, 
followed by fastening them together safely 
and reliably. Segmental bulkheads are fully 
shop fabricated with relatively light sections 
that can be removed from the water with 
a medium-sized crane. The project team 
developed new easily-operated connec-
tion systems with angled plates, taper pin 
and socket, and “catch” latches that will 
passively guide sections into proper align-
ment. Because Broken Bow and Hugo Dams 
have the same spillway bay width, and the 

depth of the bulkhead can be adjusted by 
adding segments, it would be possible to 
design one system that could be used on 
both dams, despite differing water depths.

Overhead door-type segmental system. 
A variation of the segmental bulkhead is an 
articulated overhead door-type segmental 
system with hinges designed to transition 
the bulkhead from horizontal to vertical. 
Its major advantage is that, during the 
transition from horizontal to vertical, the 
quantity of moving mass is substantially 
reduced and thus more easily controlled. 

Floating vessel-type bulkhead. While the 
floating vessel-type bulkhead is favored for 
ease of operations, its large size requires the 
vessel be constructed on-site, which is time-
consuming and expensive. Furthermore, 
the vessel’s massive weight would require 
a couple of very large cranes to place the 
bulkhead in the water, which makes it 
infeasible to store the bulkhead “in the dry.”

Single-panel floating systems. Owing 
to their size, single-panel floating systems 
have to be fabricated in segments to fit on 
semi-trailers, and then be assembled and 
field welded together to form the single 
panel. Launching the single-panel system 
would require a very large crane for water 
placement. Because of its horizontal 
orientation, a single-panel system could 
be designed to be launched and pulled out 
of the water using a rail and winch system. 

Modified barge system. A relatively new 
system, the modified barge bulkhead to 
date has only been deployed at one project 
in Royalton, Minn. It is simple to operate 

and relatively cost effective, and should be 
considered by dam owners in need of a new 
closure system. The system only would be 
feasible for Broken Bow, however, as the 
hydrostatic head at Hugo Lake is greater than 
the allowable limit for the modified barges. 

Rails and winch system. Because of Tulsa 
District’s desire to store bulkheads “in the 
dry,” the team investigated use of a rails 
and winch system at both Broken Bow and 
Hugo Lakes for deployment and recovery 
of the single-panel and modified barge 
bulkhead systems. Since these bulkheads 
are on average only deployed once every 
three to five years, the lifecycle cost was 
considerably more than the use of a crane.

RECOGNIZING A GOOD VALUE
The project team worked closely with 

the Tulsa District staff through site visits 
and several “over the shoulder” reviews 
to discuss findings. This yielded the best 
results, allowing the team to recommend 
a couple of feasible options at each dam. 
In making its recommendation, the team 
considered the factors that mattered most 
to the district: ease of operation, initial 
costs, impacts to existing structures, storage 
of bulkheads when not in use, mobilization, 
maintenance, and estimated useful life. 

Knowing what is most important to 
an owner is critical in selecting from the 
wide range of options available in modern 
temporary closure systems. A consultant 
skilled in dam safety, maintenance and 
design, through working with manufac-
turers, can assist in the process.

Col. Miro Kurka, P.E., PMP, M.SAME, USA (Ret.), is Vice 
President, Water Resources, Warren Hayden, P.E., 
M.SAME, is Senior Project Engineer, and Sondra Retzlaff, 
M.SAME, is Technical Writer, Mead & Hunt Inc. They can be 
reached at 918-585-8844, or miro.kurka@meadhunt.com;  
608-443-0467, or warren.hayden@meadhunt.com; and 
608-443-0376, or sondra.retzlaff@meadhunt.com.

Located in southeastern Oklahoma, Broken Bow Lake is one of 40 lakes under the purview of the Tulsa 
District of the U.S. Army Corps of Engineers. USACE TULSA DISTRICT PHOTO

The project team worked closely with 
the Tulsa District staff through site 
visits and several “over the shoulder” 
reviews to discuss findings. This yielded 
the best results, allowing the team to 
recommend a couple of feasible options 
at each dam. 
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Where a Dam Ran Through It
 
In Saginaw County, Mich., a multi-
year effort to remove a 165-year-old 
dam and build a new fish passage has 
returned the Cass River back to nature. 
 
By Matthew S. Matteson, EIT, GIT, M.SAME

The Cass River is one of the most impor-
tant rivers in the State of Michigan. Located 
in the Saginaw Bay watershed, which spans 
908-mi² and is home to more than 90 fish 
species and 1.4 million residents, the river 
historically played a critical role in settling 
new communities, transporting materials, 
and trading with the Chippewa who had 
also settled along the river. 

In the 1840s, Lutherans under the guid-
ance of a pastor named Wilhelm Loehe in 
Bavaria, settled in the area in an effort to 
support German pioneers already in the 
Midwest and to introduce Christianity to 
Native Americans. They found a swath of 

680-acres of Indian Reservation land for 
sale along the Cass and began to build what 
would become the “Little Bavaria” of the 
United States. The town turned to the river 
as a source of primitive hydraulic power 
via a water wheel to power both milling 
and logging operations that continued up 
into the mid-20th century. This innovation, 
however, would come at a price. 

By building a dam near the mouth of the 
Cass River, the settlers inadvertently block-
aded nearly 73-mi of spawning grounds to 
fish unable to jump the dam. Occasionally, 
floods would allow sturgeon, walleye and 
other migrating non-jumping fish to bypass 
the structure. But as the dam continued to 
grow to serve its community so too did the 
likelihood of fish not being able to prog-
ress upstream. In 1915, upstream fishing 
became so affected that residents petitioned 
its removal. It was not until 100 years later 
that they received their wish.

COST-SHARE FUNDING
With a 35 percent non-federal sponsor-

ship provided by businesses, grants, and 

private investors, the City of Frankenmuth 
partnered with the Detroit District of the 
U.S. Army Corps of Engineers (USACE) 
in what would be one of the largest fish 
passages ever built in the Midwest. The 
work included demolition of a 235-ft 
wide concrete and timber dam measuring 
13-ft in height, and installation of a new, 
eco-friendly rock ramp designed to create 
an easily navigable slope for fish with a 
natural rapids imitation. The project was 
authorized under the Great Lakes Fishery 
and Ecosystem Restoration Program, with 
some of the federal funds coming from the 
Great Lake Restoration Initiative.

Under contract to USACE, CTI and 
Associates Inc.—headquartered in Novi, 
Mich.—received notice to proceed on 
the Frankenmuth Fish Passage project 
in September 2014. Initial work focused 
on preparing the project for the follow-
ing year. An adjacent golf course driving 
range, owned by one of the project spon-
sors, was excavated to provide flood plain 
equalization for the materials that would 
be used in the river project. Levee repairs 

Built in 1850, the Cass River Dam was demolished as part of the Frankenmuth Fish Passage project. PHOTO BY MATTHEW MATTESON, CTI AND ASSOCIATES INC.

THE WATER ISSUE

The Military Engineer • No. 700 57



also were performed to enhance the city’s 
flood protection program. Stone to be 
used in constructing the fish passage was 
delivered daily and sample loads of weir 
stones measuring 3-ft by 3-ft by 3-ft and 
5-ft by 4-ft by 3-ft were delivered to the site 
for inspection and evaluation. These large 
weir stones would become the foundation 
and hydraulic barrier that later formed the 
14-weir long fish passage. All stone used in 
the project was 100 percent Michigan lime-
stone, blasted from a northern Michigan 
quarry using project-designed blasting 
measures to achieve consistent dimension-
ing of stones within the project tolerances. 

CTI’s quality control engineer worked to 
inspect all rocks to ensure the blasted stones 
did not exhibit characteristics that would be 
detrimental to the project’s success. 

SCHEDULING CONSTRUCTION
The project was scheduled strategically 

so that the balance of the fish passage work 
would be done in the summer of 2015  
to coincide with the historical low-flow 
conditions of the river. Stone deliveries and 
staging continued in June 2015 with each 
weir stone individually inspected upon 
delivery to assure adherence to strict design 
specifications. Construction of the haul 
road began in July along the south river 
embankment, followed by commencement 
of the in-river work with placement of over 
6,000-T of recycled concrete into a deep 
scour hole that formed over many years at 
the base of the dam. To assure that work in 
the river was safe for the fish, wildlife and 
the environment, even in the event of a 
broken hydraulic line, all heavy equipment 

had fully purged hydraulic lines that were 
filled with EcoTerra vegetable-based 
hydraulic oil. Equipment was inspected 
daily before entering the river to ensure 
that fluids were at proper levels, alarms 
and safeguards were in proper working 
condition, and that no leaks were present.

Placement of the rock ramp base mate-
rial followed, which comprised more than 
10,000-T of 2-ft diameter stones blended 
with small riprap at a grade of 3 percent. 
Each weir placed over the ramp stone base 
consisted of a 3-ft diameter “footer” stone 
and a 5-ft diameter “header” stone with 
individual stone weights exceeding 10,000-
lb. The weirs were built with very tight 
survey tolerances. Each stone was placed 
individually to form an arch configuration 
that spanned the full width of the river to 

Completed in October 2015, the Frankenmuth Fish Passage has 
opened up 73-mi of additional spawning grounds along the Cass 
River that were previously only available during flood conditions.  
PHOTO BY CRAIG NEWHOUSE, HOVERCAMS LLC
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serve as the new hydraulic barrier, allowing 
for the same post-construction river profile 
upstream that was relied upon for years 
before demolition of the dam. 

The impounded water upstream of the 
dam had served as a tourist attraction for the 
operation of the Bavarian Belle Riverboat 
and Frankenmuth Fun Ships, which was 
a significant factor in the decision to 
construct a rock ramp fish passage struc-
ture that would meet both economic and 
ecological goals. Each weir was designed 
with an open flow gap, which measured 
approximately 30-ft in width for canoe 
passage, and additional pool volumes were 
designed in between the weirs to minimize 
turbulent flow and to slow the energy of the 
rushing water. In total, 24,873-T of rock 
was placed in the river or bank armoring, 

encompassing approximately 1.6-acres of 
the fish passage footprint. 

Work was completed on Oct. 6, 2015. 
CTI’s civil construction capability allowed 
self-performance of over 94 percent of the 
$2.5 million contract—resulting in timely 
completion and effective spending to keep 
costs low. The Frankenmuth Fish Passage 
was a great success, and even before removal 
of the dam, various fish species, minks, and 
birds of prey were spotted utilizing the new 
waterway and the pre-existing hydraulic 
grade of the river was maintained.

A MODEL TO FOLLOW
Not every project can be a perfect part-

nership. But this one seemed close. Every 
step—from award through design and 
construction—serves as an excellent model 

of what local, state and federal collaboration 
is capable of accomplishing. 

The City of Frankenmuth and its spon-
sors worked hand-in-hand with USACE 
and were actively involved in weekly prog-
ress meetings and discussions. As a result, 
the beautiful tourist town nestled along 
the Cass River, and home to the largest 
Christmas store in the world, received a gift 
of its own: the opening up of 73-mi of addi-
tional spawning grounds for more than 90 
species of fish, which will provide sustain-
able economic and ecological benefits to 
the community and the region.

Matthew S. Matteson, EIT, GIT, M.SAME, is Staff 
Engineer, CTI and Associates Inc.; 248-560-0744, or  
mmatteson@cticompanies.com.

Kevin Manuel, P.E., and Charles Williams, P.E., CTI and 
Associates Inc., contributed to this article.
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Soldiers with the 541st Transportation Company, 129th 
Combat Sustainment Support Battalion provide extra space 
for supplies—including potable water, bottled water, fuel, 
food, and a water purification system—during a joint-
service combat logistics patrol in Afghanistan. Supplying 
clean water and treating wastewater in theater is a major 
logistical operation. The U.S. Army Engineer Research and 
Development Center is developing solutions to improve 
water treatment, supply, distribution, recycling and security. 
U.S. MARINE CORPS PHOTO BY SGT. RACHAEL MOORE
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An Asset on  
the Battlefield
 
The U.S. Army Engineer Research and Development  
Center continues to invest in basic research projects to 
ensure that water will become an asset to the military in 
contingency operations, and not a liability.  
 
By Jonathon A. Brame, Ph.D., Aimee Poda, Ph.D., and Elizabeth Ferguson, Ph.D.

The importance of water to the Armed Forces, to civilians, 
and indeed to all of society cannot be overstated. Access to 
potable water sources and navigable waterways has been at the 
heart of disputes and conflicts throughout the ages, and will 
continue to be a potential source of contention as water stress 
is exacerbated by global climate change, increasing pollution 
and shifting water use across the globe. 

Supplying clean water and treating wastewater is a major 
logistical operation within the Armed Forces. The high cost of 
water in theater can be tabulated not only in terms of budget 
impacts as high as $50/gal at the tactical edge, but also in terms 
of soldier lives lost within the supply chain—a sobering two 
lives per 50 convoys according to a 2009 report from the Army 
Environmental Policy Institute. Developing solutions focused 
on improving water treatment, supply, distribution, recycling 
and security is an exceptionally high priority.

INVESTING IN RESEARCH
Water research has been a central component of the mission 

of the U.S. Army Engineer Research and Development Center 
(ERDC) for decades. ERDC provides significant research in 
coastal hydraulics, groundwater remediation, and water treat-
ment technologies towards the Army goal of net zero discharge. 
In the context of water research for the battlefield, ERDC is 
continuing to invest in basic research projects to ensure that 
water will be an asset to the military and not a liability.

In theater, there are several unique water requirements for 
successful operation. First, the Army must maintain sufficient 
quantities of clean water for direct soldier use—including 
consumption, food preparation and hygiene. Large amounts 
of clean water (although not necessarily potable water) also 
are required for cleaning and maintaining equipment, vehicles 
and buildings. Finally, the wastewater generated in the first two 
requirements must be controlled, contained, stored and treated 
for responsible discharge and/or reuse. In the past, these issues 
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were treated as three separate and unconnected ventures, creating 
significant stress on supply lines. Recent efforts have sought to 
correlate and combine the requirements, including treatment of 
in-theater water sources and advanced treatment technologies to 
allow reuse of non-potable water. Although these are positive steps, 
there is substantial room for improvement to reduce transport and 
logistical requirements; provide cleaner water for troops; and create 
a net positive impact on the environment and local water supplies. 

ERDC is currently investing in a number of innovative basic 
research projects to address these important water issues.

Evanescent Excitation Photocatalysis. Photocatalytic water 
treatment technologies offer the capability to treat recalcitrant and 
emerging contaminants using reactive oxygen species generated 
through illumination of a photo-active material. While promising 
and potentially powerful, photocatalytic application has been limited 
due to the difficulty of providing enough photons to a large enough 
reaction area for reasonable treatment kinetics. ERDC is looking 
at an alternative, “indirect” excitation method, using evanescent 
waves that would help overcome these issues. An evanescent wave 
is a rapidly decaying energy field formed during total internal reflec-
tion of light inside a waveguide. Harvesting that energy to excite 
a photocatalyst would revolutionize reactor design and treatment 
processes. One possible application would be to run photocatalytic 
fiber optics through all water pipes on a forward operating base, 
providing in situ treatment and ensuring clean, safe water delivery.

Removing Contaminants. The Army has robust decontamina-
tion strategies to remove contaminants from troops, vehicles, 
equipment and buildings following a chemical, biological, 
radiological or nuclear (CBRN) attack. The majority of these 
decontamination strategies rely on vast quantities of water. In 
addition to the logistical burden of supplying massive amounts of 

water in theater, the decontamination effort transforms the clean 
water into highly hazardous wastewater containing not only the 
CBRN agents, but decontamination chemicals such as bleach 
and surfactants. Containing, storing, removing, transporting 
and eventually treating this water is tremendously difficult and 
expensive. The alternative is to discharge contaminated waste into 
the environment where it could re-expose soldiers, civilians and 
numerous other environmental receptors. ERDC researchers are 
using graphene-oxide membranes to create an effluent treatment 
system to remove the hazardous material and enable the water to be 
recycled for further decontamination. Such a system could reduce 
supply requirements by more than 50 percent and waste storage 
and disposal requirements by 80 percent. This type of innovation 
combines advanced material research with engineering expertise 
to solve logistical, safety and liability issues arising from modern 
warfare, especially in water-scarce areas of operation.

Closing the Water Loop. The Army seeks to achieve net zero 
water at six bases by 2020 and 25 bases by 2030. Net zero water 
means returning the same amount of clean water to the local 
watershed that was used for operations. This is an important and 
ambitious goal in the context of water shortages at home and 
abroad, and will require significant technological advancement 
over existing practices in terms of water uses and management. The 
Advanced Low-Logistics H2O for a Closed Water Loop (ALL-H2O) 
research program is combining basic research across all areas of the 
water loop—black water, gray water, potable water, atmospheric 
water generation and water quality monitoring—to optimize the 
various water treatment systems for maximum reuse up the water 
chain (for instance black water treated to gray water, and gray 
water treated to potable water). Combined with atmospheric water 
generation and water harvesting from moisture-laden exhausts 
from kitchens and showers, as well as more responsible water 
use strategies, ALL-H2O creates a potential capability of complete 
water independence, with no additional supply requirements. 

MOVING SOLUTIONS FORWARD
These examples provide a small snapshot of the water-related 

basic research activities ERDC is conducting within the Army. 
Combined with other basic research efforts, scientists and engi-
neers are working to resolve current issues, anticipate future prob-
lems, and create increased capabilities to ensure our military has 
the resources it needs to protect U.S. interests at home and abroad. 

Basic research is an integral component for meeting these goals, 
especially with the increased water stress projected over the next 50 
years. Our ability to operate effectively and efficiently in a fiscally 
and environmentally responsible manner, regardless of local water 
resources, will help shape U.S. military capabilities in the future.

Jonathon A. Brame, Ph.D., is Research Environmental Engineer, and Aimee Poda, Ph.D., is 
Research Chemist, Environmental Lab, U.S. Army Engineer Research & Development Center. 
They can be reached at jonathon.a.brame@usace.army.mil; and aimee.r.poda@usace.army.mil.

Elizabeth Ferguson, Ph.D., is Technical Director, Environmental Quality and Installations,  
U.S. Army Engineer Research & Development Center; elizabeth.a.ferguson@usace.army.mil.

Don Cropek, Ph.D., and Martin Page, Ph.D., Construction Engineering Research Laboratory, and 
Victor Medina, Ph.D., Environmental Laboratory, U.S. Army Engineer Research & Development 
Center, contributed to this article.

Conceptual model of a “closed loop” water treatment paradigm. This type 
of effort requires significant basic and applied research at all levels of the 
water cycle to provide assured treatment levels, adequate monitoring and 
minimum loss/waste. ERDC IMAGE
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Cultural Resources at Risk
Sea Level Rise and Coastal Military Installations
 
With about 10 percent of Department of Defense coastal 
installations at or near sea level and already vulnerable to 
flooding and inundation, there are many impacts of rising  
sea levels that may put significant cultural resources at risk. 
 
By Emily Dhingra, P.E., Scott Seibel, RPA, and Lynn Mayo, P.E.

The earth’s climate is changing, and the effects vary by location. 
While greater rainfall and storm intensity are affecting some parts 
of the world as other areas are stricken by increasing heat waves 
and droughts, the impacts of sea level rise and associated shoreline 
erosion is widespread. 

The United Nations’ Intergovernmental Panel on Climate Change 
reports on climate change and associated effects. Its projections 
of global sea level rise are based on a range of greenhouse emis-
sion scenarios. The most recent projections from 2013 model a 
range of possible outcomes—from scenarios where emissions are 
dramatically reduced to scenarios where increases in emissions 
continue to the end of the 21st century. These projections do not 
consider catastrophic ice sheet melting scenarios or local effects 
such as land subsidence and rebound that may cause the local sea 
level change to vary from global estimates. The U.S. Army Corps of 
Engineers (USACE) also has predicted a range of sea level change 
that includes the effects of land subsidence or rebound. USACE’s 
Sea Level Change Curve Calculator can be used to compute the 
expected change in any location nationwide. 

An important impact of rising sea levels is the potential for a 
significant increase in land erosion rates along the coast. Often, 
the increased erosion will have more impact than the increase in 
areas that will be inundated by sea level rise. Fortunately, many 
states already have ongoing erosion assessment projects that 
measure shoreline change rates. These datasets can be helpful 
in understanding historical erosion rates, which can serve as the 
basis for future projections. 

THREAT TO CULTURAL RESOURCES
With about 10 percent of Department of Defense (DOD) instal-

lations at or near sea level—including adjacent to tidal rivers and 
estuaries—there are a number of bases that will be affected by sea 
level rise to some degree. 

Although more recent military construction is typically located 
farther inland or at higher elevations, historic buildings, archaeo-
logical sites, and other cultural resources may remain close to the 
shoreline and at low elevations. These assets will be threatened as 

the sea levels rise and shorelines erode. 
Overall, DOD installations contain many cultural resources 

including 73 National Historic Landmarks, notably the U.S. 
Naval Academy in Annapolis, Md., and U.S. Naval War College in 
Newport, R.I., which both sit along the coast. Installations also are 
home to 694 properties listed in the National Register of Historic 
Places and more than 16,700 known archaeological sites (such as 
prehistoric camp sites and villages) and 3,200 historic buildings.

While it is not clear yet exactly which cultural resources may 
be affected by rising sea levels, several installations have begun 
to inventory their at-risk cultural resources and determine the 
appropriate preservation or mitigation strategies. The National 
Historic Preservation Act of 1966, as amended, requires DOD to 
identify and manage the cultural resources on its installations. 

The Virginia Institute of Marine Sciences assessed the vulnerability of erosion 
along the shoreline of Mulberry Island, where Fort Eustis is located. Erosion 
will increase as sea levels rise, especially in unstable areas. IMAGE COURTESY VIRGINIA 

INSTITUTE OF MARINE SCIENCES
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ASSESS AND MITIGATE
It is critical to analyze the extent and 

timeframe of the risk to a significant 
cultural resource from sea level rise before 
making decisions about preservation or 
mitigation. The analysis should consider 
the current sea level and rate of erosion as 
well as the projected sea level rise and rate 
of erosion over a given period. 

AECOM has developed a multi-step, 
cost-effective method of analyzing the risk 
to cultural resources from sea level rise: 
• Conduct in-office research, including a 

computer-based review of pertinent data.
• Estimate the local sea level rise rate for 

a specified period using the Sea Level 
Change Curve Calculator or local sea 
level rise studies, and map the inunda-
tion area using geographic information 
system (GIS) tools.

• Determine the rate and extent of erosion 
based on available state or university 
mapping studies or shoreline change 
imagery, and incorporate this into the 
GIS, if possible.

• Obtain information about the locations 
and types of known cultural resources 
from the installation and the relevant 
State Historic Preservation Office and 
incorporate the information into the GIS. 

• Determine the current and future threats 
from sea level rise to the locations of 
significant and potentially significant 
resources.

• Verify erosion rates and the condition 
of cultural resources through field 
reconnaissance.

• Perform a final assessment and risk 
analysis to determine the current and 
future stability of the cultural resource 
and the area around it.
Once an installation has identified 

cultural resources that may be at risk, there 
are four primary options for mitigating the 
threat. Field reconnaissance is a key part 
of that determination, as it helps evaluate 
the best mitigation option based on each 
resource’s unique conditions.

Preserve in place. Utilize nature-based 
solutions, such as living shorelines, or 
structural solutions including large stones 
to stabilize the shoreline. 

Move the asset. If the cultural resource is 
a building or structure, it could be moved 
to a better-protected area.

Recover data. This could involve excavat-
ing an archaeological site or completing an 
Historic American Building Survey. After 
documentation, the resource would be 
demolished or allowed to erode.

Do nothing. An option if the threat is not 
immediate and the resource can be left in 
place for a later erosion threat reassessment. 

FORT EUSTIS CASE STUDY
Part of Joint Base Langley-Eustis in 

Newport News, Va., Fort Eustis rests on 
Mulberry Island, which is actually a penin-
sula surrounded by the Warwick River to 
the east and the James River to the west. 
While the upper end of the peninsula is 
developed and includes an airfield and golf 
course, much of the lower end is marshy. 
Some areas are accessible only by water.

AECOM currently is analyzing the 
archaeological sites on Fort Eustis at 
possible risk from sea level rise and erosion. 
The sea level in the year 2100 was estimated 
using USACE’s Sea Level Change Curve 
Calculator and the National Oceanic and 
Atmospheric Administration’s tide gauge 
at the Chesapeake Bay Bridge Tunnel. The 
local sea level is projected to increase by 
approximately 1.8-ft if sea level rise contin-
ues at the same rate as the past and up to 
6.1-ft if extreme ice sheet melting scenarios 
are considered. These potentially high levels 
of permanent inundation would put many 
cultural resources on the base at risk. 

In addition to inundation, Fort Eustis 
also is concerned about increased erosion 
along the shoreline. The Virginia Institute 
of Marine Sciences previously conducted 
an erosion stability analysis for Mulberry 
Island, which was used to identify unstable 
shoreline. A follow-on field survey provided 
a more in-depth look at current and poten-
tial future erosion, including the suspected 
causes. The survey also helped identify 
exposed cultural artifacts.

After all the at-risk cultural resources are 
inventoried, the project team will develop 
a decision tree of the potential mitigation 
options. This will allow the base to better 
plan, prioritize, and budget for future activi-
ties. For sites where the threat from erosion 
is not immediate, the cultural resource can 
be left in place with a plan to re-evaluate the 
threat later. Engineered solutions at other 
sites may slow the progress of erosion until 
each site can be archaeologically excavated.

NEED FOR SOLUTIONS
Increasing sea levels create many poten-

tial risks that fuel the need for solutions to 
be incorporated into the planning, design 
and operations of military facilities. 

Steps can be taken to mitigate the risk 
to significant cultural resources, including 
historic buildings and archaeological sites. 
Actions today can be properly planned for 
and will be less costly than if waiting to 
address them in the future.

Emily Dhingra, P.E., is Coastal Engineering Team Lead, Scott 
Seibel, RPA, is Archaeology Program Manager, and Lynn 
Mayo, P.E., is Water Resources National Practice Director, 
AECOM. They can be reached at 301-820-3259, or emily.
dhingra@aecom.com; 301-820-3145, or scott.seibel@
aecom.com; and 301-820-3133, or lynn.mayo@aecom.com.

The U.S. Naval Academy, a National Historic Landmark located along the coast in Annapolis, Md., may 
be impacted by future sea level rise. U.S. NAVY PHOTO BY DAVID TUCKER
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Developing Hydrologic Awareness
 
The U.S. Army Engineer Research 
and Development Center maintains 
a standing Military Hydrology Group 
to support Department of Defense 
activities as needed around the world.  
 
By Mark Wahl, Ph.D., Michael Follum, Alan Snow, 
and Ahmad Tavakoly, Ph.D.

Warfighters require a highly specialized 
understanding of the terrain that is both 
globally aware and locally precise. Research 
being conducted at the U.S. Army Engineer 
Research and Development Center (ERDC) 
is making this level of awareness more 
attainable than ever before. 

An understanding of the constantly 
changing physical environment is criti-
cal at both the tactical and strategic level. 
Commanders routinely use environmen-
tal information to identify constraints 
imposed by the terrain when preparing 
the battlespace. Mission-specific questions 
inevitably arise regarding impacts to opera-
tions and potential vulnerabilities. Troops 
need the ability to stage equipment outside 
flood-prone areas and negotiate streams and 
rivers to maintain freedom of movement. 

Noncombat operations are no differ-
ent. The U.S. military remains postured 
to respond to natural disasters such as the 
monsoonal flooding in Pakistan (2010) and 
the response to Typhoon Haiyan in the 
Philippines (2013). The U.S. military has a 
strong interest in maintaining awareness 
of the physical environment, not only with 
respect to ongoing operations, but, just as 
importantly, to answer the next call. 

To meet this requirement, ERDC 
maintains a standing Military Hydrology 
Group to support Department of Defense 
activities around the world. The reachback 
support offered by ERDC is categorically 
different in nature from other research and 
development activities, in part because the 
military routinely operates in geographic 

areas where hydrologic data is sparse and 
assessments are time critical. Most of the 
information available for military applica-
tions comes primarily from remote sensing, 
with little or no ground truth. 

Hydrologic responses depend heav-
ily on antecedent conditions, making 
conventional event-based approaches to 
modeling ill-suited for an operational 
environment hungry for real-time infor-
mation. Furthermore, reachback requests 
generally have short deadlines dictated 
by the operational tempo. This premium 
on timeliness can skew analyses toward 
simplistic approaches that fail to consider 
all available data. 

ERDC’s Military Hydrology Group exists 
to overcome these challenges. 

FLOOD FORECASTING TOOLS
Applying lessons learned in Afghanistan 

and elsewhere, ERDC has, with support 
from the Army and the U.S. Marine Corps, 
developed a framework for delivering quick 
flood forecasting and streamflow simula-
tion to generate flood inundation maps at 
a continental scale using globally available 
datasets. The global datasets are used for 
forecasting streamflow 15 days ahead and 
hindcasting more than 35 years back, virtu-
ally anywhere in the world. The capability 
includes dynamic mapping of a forecasted 
flood in real-time and the generation of 
flood recurrence maps from historical data.

The approach was implemented for test-
ing over 230,000-km2 in the midwestern 
United States (38⁰ to 44⁰ north latitude 
and 86⁰ to 91⁰ west longitude). A flood 
inundation map was generated over the 
entire area for a June 2008 flood event. The 
model was compared with observed data 
at five locations with well-documented 
flood extents: Spencer and Newberry, 
Ind.; and Gays Mills, Fort Atkinson, and 
Janesville, Wisc. Simulated flows were fairly 
reliable in locations with naturalized flow. 
The approach breaks down immediately 
downstream from lakes and dams and in 
tidally influenced zones. Overall results 
were satisfactory, though, suggesting the 
model can provide enhanced situational 

awareness. Although the technology is not 
fully mature, the recent Typhoon Koppu 
threat to the Philippines in October 2015 
warranted spin-up over the island of Luzon 
(the Military Hydrology Group occasion-
ally conducts pre-landfall assessments for 
impending storms). Once it became appar-
ent the projected path was converging on 
Luzon, Marine Corps Intelligence Activity 
initiated a request for this type of product, 
anticipating that III Marine Expeditionary 
Force might be called to assist. 

ERDC generated the necessary simulation 
files and ensured the Luzon model was oper-
ational in a single afternoon. The models 

PROVIDING THEATER SUPPORT
ERDC is uniquely positioned to 

provide operational support. The 
Military Hydrology Group regularly 
identifies areas of further research for 
which new tools or tailored capabili-
ties are needed. 

Support to operations in 
Afghanistan yields several examples. 
Because of how hydrologic models 
handle snowmelt, it was difficult to 
simulate conditions in Afghanistan. 
Requirements there prompted 
collaboration between two of ERDC’s 
seven laboratories: the Coastal and 
Hydraulics Laboratory and the Cold 
Regions Research and Engineering 
Laboratory. This led to improvements 
in how existing models treat snow 
and frozen ground. 

ERDC was presented with yet 
another challenge in Afghanistan 
when U.S. forces requested assistance 
in identifying mobility corridors 
intersecting wadis and other hydro-
logic hazards. The result was a new 
inundation mapping capability for 
rugged terrain. In performing the 
Afghanistan work, ERDC used, for 
the first time, real-time data from 
land-surface models to drive distrib-
uted hydrologic models.
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generated 15-day streamflow estimates using 
a 52-member ensemble of forecasts updated 
every 12 hours as the storm made landfall. 
Inundation maps, based on anticipated 
streamflow, were provided for the Cagayan 
River Basin. Historical data also was used 
to hindcast flows at ungaged locations from 
1980 onward. This allowed ERDC to put the 
approaching typhoon into historical context 
and identify streams and rivers that might 
experience historic flood levels. 

A strong need for this type of first-order 
streamflow approximation exists because 
floods are the deadliest and costliest disasters 
worldwide. U.S. Pacific Command has indi-
cated that ERDC’s streamflow prediction 
capability is of great importance across the 
Indo-Asia-Pacific interagency community. 
Considering that Asia and the Pacific suffer 
disproportionately from natural disasters, 
Pacific Command and the U.S. Agency for 
International Development’s Office of U.S. 
Foreign Disaster Assistance envision the 
streamflow prediction capability as a tool 

to help host nations anticipate, prepare and 
prioritize actions to ultimately minimize 
response requirements. 

The capability will allow these nations 
to identify areas for which support will be 
needed most and classify logistics hubs 
and portions of the transportation network 
that could be imperiled. Where U.S. forces 
operate, the tool also has value in terms 
of terrain shaping and troop movements. 

Typhoon Koppu proved the streamflow 
prediction capability to be a viable means 
of providing time-critical flood estimation. 
The development team plans to extend 
the model to include lakes, reservoirs and 
coastal zones, and to expand coverage 
to other parts of the world. Linkages to 
inform mobility models and higher fidel-
ity hydrologic simulations are also being 
built. Testing and validation continues, 
with promising results. Notably, a model 
established for validation in the Texas Gulf 
Region predicted an actual flood event in 
East Texas more than 10 days in advance. 

DELIVERING INFORMATION
ERDC is committed to delivering previ-

ously unobtainable information to the mili-
tary engineer in timely and understandable 
formats in order to increase responsiveness 
and effectiveness. The streamflow predic-
tion capability is currently available at the 
tactical level, for mission planning only, 
through contingency-funded reachback 
requests. Eventually, theater-scale hydro-
logic assessments should be integrated into 
decision-support tools for broader use. 

Feedback suggests that the information 
generated must be available at both the 
unclassified level, in order to share it with 
allies and partners, and at the classified 
level, in order to integrate the information 
with other workflows. 

Mark Wahl, Ph.D., is Research Civil Engineer, Michael Follum 
is Research Civil Engineer, Alan Snow is Research Civil 
Engineer, and Ahmad Tavakoly, Ph.D., is Research Civil 
Engineer (Hydraulics), Coastal and Hydraulics Laboratory, 
U.S. Army Engineer Research and Development Center. 
They can be reached at 601-634-2201, or mark.d.wahl@
usace.army.mil; 601-634-2639, or michael.l.follum@usace.
army.mil; 601-634-3178, or alan.d.snow@usace.army.mil; 
and 601-634-2651, or ahmad.a.tavakoly@usace.army.mil.
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Pre-landfall assessment of Typhoon Koppu in 
the Philippines in 2015 shows warning flags that 
identify stream reaches where forecasted flow 
exceeds two-year (yellow), 10-year (red), and 
20-year (purple) return period thresholds. The 
Streamflow Prediction Tool is a web application 
that displays inundation extents and hydrographs 
over the entire model domain. ERDC IMAGE
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Harnessing the Power of Bacteria
 
Microbial fuel cell technology is an 
emerging option for renewable energy 
production that has demonstrated 
multiple capabilities, including treating 
wastewater, powering treatment 
plants, and monitoring water quality. 
 
By Maj. Scott T. King, P.E., CEM, M.SAME, USAF, and 
Willie F. Harper Jr., Ph.D., P.E., M.SAME

The idea of using bacteria as a power 
source to run large infrastructure systems 
may sound like science-fiction. However, 
an emerging technology is slowly making 
this concept a reality. 

Microbial fuel cell (MFC) technology 
represents one of the latest methods in 
renewable energy production. An MFC 
uses the oxidizing (degrading) properties of 

bacteria to convert organic matter to elec-
tricity. This is significant since the need for 
renewable energy sources will constantly be 
on the rise as alternatives to fossil fuels are 
investigated in order to meet global energy 
demands. Research has shown that virtually 
any biodegradable material can be used as a 
“fuel” for bacteria to create electricity. MFC 
technology is a perfect fit for wastewater 
treatment systems—a category for which 
approximately 2 percent of the electrical 
power in the United States is devoted. 

HOW THE PROCESS WORKS
In an MFC, microorganisms generate 

and dispose of electrons through anaerobic 
respiration, a process that creates energy 
in the form of adenosine triphosphate for 
the cell. Those electrons are passed via an 
electron transport chain, a series of redox 
reactions, to a final electron acceptor. The 
final electron acceptor in anaerobic respi-
ration cannot be oxygen, and is typically 
limited to a soluble substance such as sulfate 

or nitrate that has diffused into the cell. 
Certain genera of bacteria, however, have 

a unique ability to pass electrons not to a 
soluble electron acceptor within the cell 
but instead to another receptor outside 
of the cell. These bacteria are known as 
exoelectrogens or anode-respiring bacteria. 
In MFCs, the intended electron acceptor 
is the anode of the fuel cell. The electrons 
pass from the bacteria to the anode, then to 
the cathode of the fuel cell in a battery-like 
configuration. The anode and cathode are 
typically separated by a selective membrane; 
this allows protons to pass through and 
ultimately combine with the transferred 
electrons and oxygen to form water. For 
laboratory-scale MFCs, the electric current 
produced is typically calculated through a 
multimeter, which measures the voltage 
drop across a resistor. 

TREATING WASTEWATER
Much research has been accomplished 

about the ability of MFCs to treat wastewater. 

Wastewater treatment plants may one day use microbial fuel cell technology to power infrastructure systems, treat wastewater, and monitor water quality. 
Above, Stickney Wastewater Treatment Plant, outside of Chicago, the largest wastewater treatment plant in the world. U.S. ARMY PHOTO BY DAVE WETHINGTON
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Findings from this research show demon-
strated abilities in treating wastewater to 
practical levels for a variety of constitu-
ents, including chemical oxygen demand, 
biological oxygen demand, suspended 
solids, and dissolved solids. Other added 
benefits in the use of MFCs for wastewater 
treatment include a reduction in overall 
sludge production and, in some cases, the 
elimination of aeration altogether. 

The implications of this can mean huge 
savings in sludge handling and electricity 
costs. Combine this with the fact that MFCs 
actually produce energy and can be made 
with inexpensive materials, and what is left is 
a very interesting alternative to conventional 
treatment methods that have remained 
largely unchanged over the last 100 years. 

Some of the challenges with MFC tech-
nology have been relatively low power 
outputs and constraints on the scalability 
of devices. However, research and devel-
opment efforts are continually improv-
ing these design aspects and are already 
addressing such concerns. An Israel-based 
company, Emefcy, is testing and employ-
ing pilot Electrogenic Bioreactors, an MFC 
technology, in a demonstration plant in 
Caesarea, Israel, and touting benefits such 
as a five-year payback and an 80 percent 
reduction in sludge handling costs. 

Another group of researchers built an 
MFC pilot plant at Foster’s Brewery near 
Queensland, Australia, which treated the 

brewery wastewater and produced an energy 
yield of approximately 500-W continuously. 
The researchers plan to upscale the tech-
nology to a 660-gal device that produces 
2-kW—enough energy to power a home. 

WATER QUALITY MONITORING
Recent research efforts at the Air Force 

Institute of Technology (AFIT) put a differ-
ent spin on the traditional use of MFCs as a 
power source. A research team conducted 
experiments with the objective of using the 
energy-producing qualities of bacteria in 
water quality monitoring. 

During the study, MFCs were employed 
as biosensors, which combine a biological 
component and a detector component to 
create a signal that can be processed in order 
to detect an analyte. In concept, under most 
aquatic conditions, the MFCs will produce 
a charge that is dependent upon the popu-
lations of bacteria and organic material 
present. If the aquatic conditions never 
change, the electric charge profiles from 
the MFCs are relatively constant. However, 
when a change is introduced (such as a 
pollutant) the charge profiles are altered, 
and the variation can be recognized. 

The application to water quality monitor-
ing is evident. The question was whether 
or not the changing MFC electric charge 
profiles could not only provide general 
information about the presence of a 
pollutant, but also reveal specific infor-
mation about the identity and quantity 
of the pollutant. The chemicals used in 
the experiments were Aldicarb, dimethyl 
methylphosphonate, and bisphenol-A, 
which all represent classes of priority indus-
trial chemical hazards that pose risks for 
deployed troops and military operations.

In order to study electrical signals 
produced by the MFCs, the AFIT research 
team used artificial neural networks 
(ANNs), which are computational models 
that mimic the function of human neural 
networks. They are differentiated from 
other computer models by their ability to 
“learn” and adapt to changing inputs. 

The results were astounding. The ANNs, 
coupled with the MFCs, proved their capa-
bilities in recognizing general changes in 
water quality and their ability to identify, 
quantify and differentiate the specific 
chemicals, even when they were present 

in mixtures. This research effort was the 
first to incorporate the use of an ANN with 
MFC-based biosensing for the detection 
and quantification of organic pollutants 
that are not readily biodegradable. 

FUTURE APPLICATIONS
The advantages of MFC technology 

can be applied in other areas. Sediment 
MFCs have demonstrated their potential 
as remote power sources for monitoring 
systems. In this application, the anode is 
placed in sediment—such as the ocean 
floor—where anode-respiring bacteria 
and a naturally-occurring anaerobic envi-
ronment already exists. The cathode is 
then exposed to dissolved oxygen in the 
seawater. Sediment MFCs could provide 
continuous power to monitoring systems 
and would be particularly advantageous in 
deep-water environments where changing 
batteries may be difficult. 

MFCs also have shown potential in biore-
mediation, where petroleum hydrocarbons 
in groundwater are degraded by anaerobic 
microbes. In this case, chemical oxidation 
of the organic pollutants at the anode occurs 
under anaerobic conditions. As in traditional 
MFC applications, oxygen exists at the cath-
ode, where it combines with the transferred 
electrons and protons to form water. 

REALIZING THE POTENTIAL
Advances in MFC technology are making 

it a promising option for renewable energy 
production and as a flexible tool for use in 
a myriad of environmental applications. 

Use of the devices in wastewater treat-
ment alone could mean tremendous 
savings over traditional methods in terms 
of treatment efficiency, energy costs, and 
infrastructure savings. Much work remains 
in order to improve power densities and the 
scalability of the technology. However, as 
the world confronts the depletion of fossil 
fuels and searches for more carbon neutral 
sources of power, MFCs should emerge as 
an attractive proposition for the future.

Maj. Scott T. King, P.E., CEM, M.SAME, USAF, is 
Bioenvironmental Engineering Flight Commander; 
Joint Base Charleston, S.C.; 843-963-3245, or  
scott.king.7@us.af.mil.

Willie F. Harper Jr., Ph.D., P.E., M.SAME, is Professor, 
Environmental Engineering and Science Program, Department 
of Systems Engineering & Management, Air Force Institute  
of Technology; 937-255-3636, or willie.harper@afit.edu. 

Schematic of a single-chamber microbial fuel cell 
design shows the oxidation of organic matter at 
the anode and the flow of electrons produced by 
anode-respiring bacteria. IMAGE BY MAJ. SCOTT KING, USAF
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Water Assurance and the Army
 
The U.S. Army Corps of Engineers 
is helping the U.S. Army meet 
its water security goals through 
vulnerability assessments, research 
and development, and technology 
demonstration and validation. 
 
By Alan Anderson, Michelle Hanson, and Karen 
Baker, SES, M.SAME

In recent years, military bases have 
become impacted by conditions of increas-
ing demand and decreasing supply of high-
quality fresh water. Adjacent urban growth 
has combined with prolonged regional 
droughts to place key military missions at 
risk due to limited availability of this vital 
resource. Regional competition for water 
further threatens continued availability 
both on base and in adjacent urban areas. 
U.S. Army installations both at home and 
overseas are at risk.

The Army recognizes water scarcity as a 
concern. The Army Sustainable Design and 
Development Policy contains provisions 
for water conservation, as does the Army 
Energy Security & Sustainability Strategy. In 
the utilities arena, water policy is most often 
linked with energy. National policy, notably 
the Energy Independence and Security Act of 
2007 and Executive Order 13693, is reflected 
in the Department of Defense Strategic 
Sustainability Performance Plan and the 
Army’s Installation Management Command 
2025 and Beyond Campaign Plan. 

The U.S. Army Corps of Engineers 
(USACE)—from assessing the vulnerability 
of installations to water supply challenges, 
to research and development, and tech-
nology demonstration and validation—is 
helping the Army meet its water security 
goals and support its mission demands. 

VULNERABILITY ASSESSMENTS
To calculate the vulnerability of instal-

lations to future water supply limitations, 

USACE has developed methodologies for 
30-year watershed level assessments that 
include estimates of installation water 
demand within a regional context. This 
methodology has been applied to a range 
of domestic and overseas installations to 
ensure continued viability and sustainabil-
ity of Army operations. 

Because water availability is impacted 
by global climate change, these installation 
water vulnerability assessments have been 
extended to incorporate potential impacts 
of climate change. The results are being 
used to formulate strategies for achieving 
water efficiency goals and recommenda-
tions for changes to Army policy to plan 
for a secure water future. 

TOOLS AND TECHNOLOGIES
To address potential water supply vulner-

abilities identified during assessments and 
to meet net zero installation goals, the 
Army needs integrated strategies that are 
cost-effective and mission-appropriate. 

Net Zero Planner. USACE has developed 
and is fielding the Net Zero Planner tool, 
which identifies integrated water, energy 

and waste solutions at the installation scale 
that comply with legislative and mission 
requirements. The tool establishes baseline 
conditions and the base case scenario. An 
optimization model uses end-use data—
along with lifecycle cost information about 
candidate efficiency measures—to produce 
recommendations for how installations can 
achieve net zero. 

Virtual Forward Operating Base. For 
contingency basing, USACE is develop-
ing the Virtual Forward Operating Base 
(VFOB) to integrate master planning, 
design and analysis functions for contin-
gency base camps within an intuitive, 

To assess the vulnerability of installations to limitations on water supply, the U.S. Army Corps of 
Engineers has developed methodologies for 30-year watershed level assessments that include 
estimates of installation water demand within a regional context. Above, Fort Riley, Kan. U.S. ARMY PHOTO BY 

STAFF SGT. JOHN H. JOHNSON III, 1ST INFANTRY DIVISION, PUBLIC AFFAIRS OFFICE

Water supply at contingency bases 
is as much a concern as it is at fixed 
installations—and even more 
burdensome in terms of logistics, 
economics, manpower, and security. 
USACE is developing water reuse 
technologies to address these issues.
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enduring software toolset. VFOB integrates water considerations 
to support master planning along with fuel, waste and power.

Improving Data Tracking. USACE has developed the Mobile 
Information Collection Application-Water Equipment Tracking 
(MICA-WET) application to expedite installation water audits, 
provide accurate data, and lower the cost of tracking water equip-
ment and conservation projects at the building level across an 
installation. MICA-WET is functional on commercial smartphones 
and tablets, and enables users to capture data digitally from the 
start, saving hours of manual inputting. 

CONTINGENCY BASE SOLUTIONS
Water supply at contingency bases is as much a concern as it 

is at fixed installations—and even more burdensome in terms of 
logistics, economics, manpower, and security. USACE is developing 
water reuse technologies to address these issues.

Reclaiming Gray Water. The Gray Water Treatment and Reuse 
System reduces the water supply requirement at contingency bases 
by 65 percent through direct recycling of water used in field shower 
and laundry systems at bases with more than 600 personnel. The 
system uses self-cleaning bio-filtration pretreatment technology 
that helps ultra-low-energy reverse osmosis membrane treatment 
systems perform longer and more effectively. 

Harnessing Water Vapor. USACE is developing water vapor 
harvesting systems that leverage existing infrastructure to collect 
water vapor and latent heat from containerized shower systems. 

Reducing Energy Consumption. Treating and supplying water 
in theater requires energy, which can be equally challenging and 
dangerous to procure. Reducing energy consumption in water 
treatment systems therefore is critical. USACE is developing high-
efficiency gray and black water treatment systems that reduce 
energy consumption associated with water treatment through 
new designs and materials. 

Water Treatment. USACE is developing novel treatment tech-
nologies for highly complex vehicular/equipment decontamination 
effluent to be reused/recycled for decontamination applications. 
Additionally, USACE is forging new technologies and frameworks 
to provide capabilities for total water reuse at contingency bases 

in the future. And it is demonstrating and validating advanced 
water treatment technologies—including analysis of emerging 
micropollutants—to guide development of future capabilities for 
safely converting wastewater (gray or black) to potable quality water 
for high-tier reuse applications at contingency bases or installations.

DEMONSTRATION AND VALIDATION
To assess how new technologies are performing under opera-

tional conditions, USACE is conducting a number of demonstra-
tion and validation studies.

Retrofitting with Technology. USACE is assessing the retrofit 
of existing buildings with water conservation and reuse technolo-
gies to reduce consumption, and to reserve potable water for the 
purposes required. This building-level cascade of water use has 
shown to reduce potable water consumption by 35 percent. 

Water Conservation for Training Areas. USACE is demon-
strating and validating strategies that encourage water conser-
vation—including automated bulk water dispensing facilities, 
composting toilets, and efficient fixtures—at Camp Atterbury, Ind. 
Water consumption is monitored prior to and after the retrofits 
to document savings. The results of the demonstration not only 
will benefit Camp Atterbury, but will be used to inform water 
efficiency programs at other Army training bases.

Integrating Sustainability. USACE also has an ongoing part-
nership with Fort Leonard Wood, Mo., to develop, evaluate, and 
accelerate the integration of sustainability into installation facilities, 
operations, and activities. As part of this strategic vision, Fort 
Leonard Wood seeks to meet Army net zero water objectives 
within broader integrated installation sustainability goals. An 
integrated portfolio of cost-effective and mission-appropriate 
strategies, approaches and technologies was developed to help the 
base implement its net zero vision for water, energy and waste. The 
ongoing effort provides the installation with engineering and cost 
analyses, guidance, specifications and cost-benefit information to 
resource and implement its plan.

INCREASING WATER SECURITY
The Army continues to increase installation-level water security 

through assessments of supply vulnerabilities, reducing usage, and 
improving efficiency and reuse where feasible, while complying 
with applicable regulations. 

USACE is helping the Army meet these water security goals 
through developing relevant water use technologies; working with 
other components to leverage expertise and resources (including 
partnering with the Maneuver Support Center of Excellence to 
operate the Contingency Basing Integration Technology Evaluation 
Center); demonstrating emerging technologies under Army 
relevant operational conditions; and developing decision-support 
tools and guidance to facilitate implementation of the technologies.

Alan Anderson is Technical Director for Sustainable Ranges and Lands, and Michelle 
Hanson is Chief, Installations Division, Construction Engineering Research Laboratory,  
U.S. Army Engineer Research & Development Center. They can be reached at 
alan.b.anderson@usace.army.mil; and michelle.j.hanson@usace.army.mil.

Karen Baker, SES, M.SAME, is Chief, Environmental Division, HQ USACE;  
karen.j.baker@usace.army.mil.

Developed to expedite water audits on Army installations, the MICA-WET 
application functions on smartphones and tablets.  ERDC PHOTO BY SARAH NEMETH
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Recycling Resources to Reduce Costs
 
Marine Corps Recruit Depot San Diego 
is leveraging proven wastewater 
treatment technology that, over 
time, will help the base reduce costs 
associated with the purchase of potable 
water and the disposal of used water. 
 
By Martin McMorrow, P.E., and Sonny Maga, P.E.

At Marine Corps Recruit Depot (MCRD) 
San Diego, a new method for conserv-
ing water is demonstrating promise for 
areas that face water resource challenges. 
Naval Facilities Engineering Command 
Engineering and Expeditionary Warfare 
Center (NAVFAC EXWC) recently over-
saw the design and construction of a tidal 
wetland system for recycling domestic 
wastewater (sewage), known as the Living 
Machine. The project was made possible by 
sponsorship of the Environmental Security 
Technology Certification Program and 
support from MCRD San Diego and the 
U.S. Navy Environmental Sustainability 
Development to Integration Program.

The Living Machine, which has been 
employed at various building types around 
the country, including schools, government 
and municipal buildings, retail shopping 
centers, and housing developments, is 
allowing MCRD San Diego to realize a 
reduction in water consumption mandates. 
Over time, the system will reduce costs 
associated with the purchase of potable 
water and the disposal of used water. The 
range of uses for the treated water includes 
toilet flushing, laundry, vehicle wash down, 
and subsurface irrigation. Of particular 
note, the Living Machine is installed adja-
cent to the parade ground and drill instruc-
tors memorial, where nearly 17,000 Marine 
recruits graduate each year. All the recruits 
and their families see is the beautifully 
landscaped area above the machine—not 
a wastewater treatment system. 

TREATING WASTEWATER
The Living Machine is based on tidal 

wetland technology that consists of treat-
ment cells where plants are grown. The 
wetland cells alternately fill and drain to 
replicate and accelerate the tidal action in an 
estuary—but in a much smaller footprint. 
This system, compared to conventional 
wastewater treatment technologies, offers 
reduced energy use and significant savings 
in both capital and lifecycle costs while 
achieving reuse water quality standards.

The ecosystem-based wastewater treat-
ment system centers around a set of wetland 
modules that look like large planter boxes. 
Each cell module contains native plants 
with a bed of engineered gravel. The gravel 
supports a biofilm of beneficial bacteria and 
other microorganisms that use the waste as 
their food source, leaving only clean water 
for reuse. The water is contained beneath 
the gravel surface. 

The Living Machine uses tidal action to 
maintain an aerobic environment for the 
biofilm. Gravity flow is maximized and 
energy consumption is minimized through 
specialized valves and pumps. The water 
level is raised and lowered about 12 times 
per day to create multiple tidal cycles. As 

the water level is lowered, air replaces the 
water and oxygenates the biofilm.

The primary contaminants removed by 
the wetland modules are suspended solids 
and dissolved nutrients, like phosphorous 
and nitrogen. After the wastewater first 
goes through a settling tank where the bulk 
of the solids are removed, it goes through 
treatment cells where most of the treatment 
occurs. It is then disinfected by ultraviolet 
light and again by chlorine in a two-stage 
disinfection step. The effluent from the 
treatment subsystem will have been treated 
to a tertiary level—leaving an end product 
that is colorless and odorless.

THE PERMITTING PROCESS
Once the Living Machine was success-

fully demonstrated, MCRD San Diego 
sought permitting to continue to provide 
subsurface irrigation at the base. 

The system is designed to meet potable 
water reuse and is equipped with ultraviolet 
and chlorination disinfection to meet more 
stringent requirements. However, since the 
treated wastewater for this application will 
be used for sub-terrain irrigation only, a 
“subsurface irrigation” permit is applicable. 
This type of permit was easier and less 

The Living Machine wastewater treatment system at Marine Corps Recruit Depot San Diego is operating 
at about 4,000-gal/day while in the demonstration phase. When the connection to the irrigation system 
is installed, the system will provide up to 10,000-gal/day, depending on demand.  PHOTO COURTESY NAVFAC EXWC
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expensive for MCRD San Diego to obtain 
and requires less wastewater monitoring.

NAVFAC EXWC worked with MCRD 
San Diego to prepare a Report of Waste 
Discharge, which contains a full techni-
cal description of The Living Machine’s 
operation, including how the wastewater 
will interact with the groundwater and 
demonstration that the system will be in 
compliance with water quality criteria.

The San Diego Regional Water Quality 
Control Board assessed any impacts to the 
groundwater caused by the operation of the 
Living Machine, and, in November 2014 
issued a Notice of Applicability, which lists 
General Waste Discharge Requirements 
(WDR) for the operation, along with an 
annual fee. WDRs apply to discharges to 
land, as opposed to discharges to surface 
water. Their purpose is to protect ground-
water from contamination. 

WDRs at MCRD San Diego include 
monitoring flow rates, effluent limita-
tions, preparation of a Spill Prevention/
Response Plan, Sludge Management Plan, 
and a Sampling and Analysis Plan. 

Currently, MCRD San Diego’s Living 
Machine is operating at about 4,000-gal/
day while in the demonstration phase. 
When the connection to the irrigation 
system is installed, the system will provide 
up to 10,000-gal/day depending on 
demand. Long-term performance data is 
being collected by the system’s computer 

(including pH, oxygen, flow rates, and 
power consumption). The treated water is 
tested quarterly for total suspended solids, 
total dissolved solids, total coliform organ-
isms, turbidity, biological oxygen demand 
and total nitrogen, in line with California 
reuse requirements. No exceedances have 
been detected since monitoring began 
in late 2014. A contract to connect the 
machines effluent to a sub-surface irriga-
tion system has been completed. Work on 
the connection has begun and is on track 
to be completed in early 2016. 

REALIZING THE BENEFITS
Through the use of the Living Machine, 

MCRD San Diego will avoid the cost of 
obtaining potable water ($5,022 per million 
gallons) and the cost of disposing used water 
($5,347 per million gallons). Annual savings 
will be about $39,000. 

The cost for a basic system similar in size 
to the one at MCRD San Diego is about 
$250,000—resulting in a simple payback 
period of 7.1 years. Overall, on-site waste-
water reclamation is an attractive treatment 
technology that boosts existing water 
supplies and reduces the demand for new 
and expensive supplies.

The Living Machine system, along with 
the subsurface irrigation system, will help 
MCRD San Diego conserve water, save 
money, enhance mission readiness and 
provide an aesthetically pleasing system. 

Future work includes documenting the 
long-term true water and cost savings of the 
technology and disseminating the results. 

MOVING INNOVATION FORWARD
NAVFAC EXWC is exploring a contract-

ing arrangement where an activity would 
receive a tidal wetland system, then pay 
for it over time using the savings generated 
by the system. This is similar to how some 
energy conservation projects are funded. 

Additionally, NAVFAC EXWC is work-
ing with the Military Construction Team at 
Naval Base Coronado, Calif., on a feasibil-
ity study to determine how and if a tidal 
wetland treatment system will be included 
in a new $1 billion Special Operations 
Campus being built. Award of the construc-
tion portion of this contract is expected in 
the summer of 2017. NAVFAC EXWC also 
is conducting a feasibility study with Naval 
Air Station Miramar, Calif., to determine 
if a constructed wetland can help treat and 
discharge storm water and wastewater for 
irrigation and/or aquifer recharge.

As water shortages are increasingly 
impacting many parts of the world, efficient 
solutions that enable the Navy to continue 
its global mission will be paramount.

Martin McMorrow, P.E., is Environmental Engineer, and 
Sonny Maga, P.E., is Environmental Engineer, Naval Facilities 
Engineering and Expeditionary Warfare Center. They can 
be reached at 805-982-2669, or martin.v.mcmorrow@
navy.mil; and 805-982-1340, or sonny.maga@navy.mil.

The Living Machine 
is based on tidal 
wetland technology 
that consists of 
treatment cells 
where plants are 
grown. The wetland 
cells alternately 
fill and drain to 
replicate and 
accelerate the tidal 
action in an estuary. 
IMAGE COURTESY NAVFAC 

EXWC
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Turning Water into Water
Inside the Nation’s Largest Desalination Plant
 
As many coastal parts of the world face 
more frequent and more severe water 
resource challenges, desalination can 
provide an abundant source of drinking 
water that is unaffected by drought.  
 
By Zeenat Chandrasekhar, P.E., S.E., and Simon 
Wong, P.E., S.E.

The $1 billion Claude "Bud" Lewis 
Carlsbad Desalination Plant—the largest 
of its kind in the Western Hemisphere—is 
now operational in Carlsbad, Calif. 

Located adjacent to the Encina Power 
Station, the plant is designed to produce 
nearly 50-million-gal/day of drinking 
water from sea water for San Diego area 
businesses and residents—satisfying a total 
of 7 percent to 10 percent of the region’s 
drinking water demand. 

Engineers relied on proven reverse osmo-
sis desalination technology and resource-
ful design and construction techniques 
to deliver the technologically advanced 
project in just 36 months on a relatively 
small brownfield site. The Carlsbad project 
is likely the first of several similar systems 
that will be considered by other coastal 
organizations in the dry southwest, includ-
ing Marine Corps Base Camp Pendleton, 
located just outside San Diego. 

BUILT ON PROVEN TECHNOLOGY
Almost 80 percent of San Diego’s water 

is sourced from the Colorado River and 
from Northern California (Bay-Delta). The 
remaining demand is provided by surface 
water, groundwater, and recycled water as 
well as reclaimed wastewater for irrigation 
and agriculture. 

Poseidon Water, the Carlsbad 
Desalination Plant owner, began looking 
into the idea to process water from the 
Pacific Ocean in the late 1990s. With the 
advancement of reverse osmosis technol-
ogy, Poseidon Water, along with the City of 
Carlsbad and the San Diego County Water 
Authority, looked more intensely at permit-
ting, design and construction of a desalina-
tion plant. In December 2012, Poseidon 

The Claude “Bud” Lewis Carlsbad Desalination Plant, completed in December 2015, is designed to produce nearly 50-million-gal/day of drinking water from 
sea water for San Diego area businesses and residents. PHOTOS COURTESY KLEINFELDER
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Water and the San Diego County Water 
Authority finalized a 30-year agreement 
for the purchase of up to 56,000-acre-ft of 
desalinated seawater from the proposed 
project, then contracted IDE Technologies, 
ARCADIS and Kleinfelder to provide 
engineering for the project. Kleinfelder 
provided structural engineering services 
for all the major structures on the plant.

The plant is constructed within the foot-
print of the Encina Power Station, a large 
natural gas electricity generating plant, on 
a six-acre brownfield site that once held 
the power station’s aboveground storage 
tanks. At the center of the plant is the 
reverse osmosis system, designed by IDE 
Technologies, which has already been used 
in desalination plants in the Middle East, 
the Mediterranean, and the Caribbean. 

REVERSE OSMOSIS IN ACTION
The key components of the desalina-

tion process are an intake pump station, a 
pretreatment filter building and backwash 
pit, post treatment building, a product 
water storage and buffer tank, and the heart 

of the system, the reverse osmosis building. 
To “fuel” the Carlsbad Desalination Plant, 

discharge seawater from the Encina Power 
Station is captured and transported through 
a 72-in diameter pipe that is connected to 
an intake pump station. The pump station is 
a 50-ft by 50-ft by 40-ft deep concrete struc-
ture set in liquefiable soil, 25-ft below the 
water table. From the intake pump station, 
seawater is pumped to the pretreatment 
building where water is sent through a 
flocculation process to add chemicals that 
assist with filtering aggregate materials. The 
34,500-ft², 25-ft tall concrete pretreatment 
building is divided into 18 filter chambers 
and four flocculation chambers. The south 
end of the structure is supported on 15-ft of 
native slurry backfill to prevent settlement 
and loading of the below grade backwash 
pit structure that runs along the full width 
of the filter building. 

Once suspended particles are removed, 
the water is pumped to the reverse osmosis 
system by three 8,000-hp high-pressure 
pumps (with one additional pump on 
standby). Under the design, nearly 2,200 

8-in diameter reverse osmosis pressure 
vessels, containing more than 16,000 reverse 
osmosis membranes, act as microscopic 
strainers. This reverse osmosis system is 
housed in a 35-ft tall, nearly 60,000-ft² 
structural steel-braced frame building. 

The high pressure pumps are isolated 
from the reverse osmosis building mat 
foundation to prevent transmission of 
vibration. Further, most of the pipes (some 
as large as 48-in diameter) in the reverse 
osmosis building are suspended from the 
roof framing. This allows for access to the 
reverse osmosis frames while saving much 
needed usable floor space for other systems. 

CONVERTING TO CLEAN WATER 
At the end of the reverse osmosis process, 

salt water is converted to potable water and 
a salty concentrate. The clean water (called 
product water) is pumped to a 2.5-million-
gal below-grade concrete product water 
storage tank while the concentrate is diluted 
with seawater before it is discharged back 
into the ocean. 

The product water storage tank also 

The process to produce drinking water through the Carlsbad Desalination Plant begins with discharge seawater from the Encina Power Station that is 
captured and transported through a 72-in diameter pipe that is connected to an intake pump station.
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supports two surge tanks with flooded 
weights of 340,000-lb each and is designed 
to resist 363,000-lb of uplift forces. The 
tank’s roof supports eight 2,000-hp pumps 
that send water through a new 72-in, 10-mi 
underground pipeline that connects to 
the San Diego County Water Authority’s 
regional aqueduct system.

The site additionally includes an adminis-
tration building and post-treatment facility. 

SIZED FOR TIGHT CONDITIONS
One of the project’s biggest engineering 

challenges was managing a relatively small 
footprint. As the Carlsbad Desalination 
Plant site is nearly 25 percent smaller than 
similar plants, several below-grade struc-
tures are constructed immediately adjacent 
to large above-grade structures. For exam-
ple, the 30-ft deep underground product 
water storage tank is located directly next 
to an aboveground, 20-ft tall buffer tank. 

The below-ground structures also 
support extremely heavy equipment on 
their roofs. For instance, the backwash pit 
roof is designed to support two Lamella 
Clarifiers, which each weigh 120,000-lb 
and are 16-ft tall.

The close proximity of many of the 
plant’s structures to each other created the 
potential high surcharge loads on the lower 
structures from the above grade structures. 
To accommodate the potential surcharge 
that would be imposed by one structure 
to another, engineers specified a lean 
concrete/native slurry backfill to minimize 
soil pressures. By replacing the soil with 
a stiffer slurry backfill material, the load 
of the buffer tank goes directly to the soil 
below the product water tank. 

The slurry backfill solution is used on 
many of the project’s other structures, 
including the backwash pit adjacent to the 
pretreatment building. The slurry backfill 
stabilizes the structures and reduces the 
seismic effects on below grade structures.

HANDLING TIDAL INFLUENCES
The 2,500-ft² below grade intake pump 

station is located 40-ft below the surface 
and 25-ft below the water table. Over its 
lifespan, the pump station will be continu-
ally subjected to buoyant uplift forces, 
which could cause the structure to dislodge 
from its location. 

To mitigate these forces, the pump station 
incorporates 42-in thick concrete walls and 
a 4-ft thick slab foundation by providing 
additional stabilizing dead weight.

With the Pacific Ocean on one side and 
U.S. Highway 101 on the other, the plant’s 
location made corrosion control extremely 
challenging. The combination of vehicle 
emissions and ambient air created a highly 
corrosive environment for steel girders and 
rebar used to construct the structure. 

Engineers recommended that the project’s 
structures be constructed of cast-in-place 
reinforced concrete to combat corrosion. 
Concrete used onsite was amended with 
admixtures—including calcium nitrite-
based corrosion inhibitors, hydrophobic 
pore blockers, and supplementary cementi-
tious materials—to reduce permeability 
and protect the structure’s steel compo-
nents. Further, additional concrete covers 
and/or protective liners were added to all 
of the components that will have frequent 
contact with water. 

Extraordinarily thick concrete structures 
(all of the plant’s structural walls are thicker 
than 24-in), combined with high cement 
content, can create extremely elevated 
temperatures within the concrete during 
the hardening process. To avoid cracking 
and other temperature-related damage 
common in the thick concrete structures, 
concrete mix designs that reduce tempera-
ture rise and temperature differentials after 
placement were selected. 

SUCCESS AND OPPORTUNITY AHEAD
Expert coordination, an innovative 

concrete mix, and the placement of above/
below grade structural systems helped the 
engineering team circumvent challenges 
associated with corrosion and a limited 
footprint. This groundbreaking project 
began construction in November 2012, 
nearly one month ahead of schedule, and 
was completed on time in December 2015.

The plant is designed to convert 
100-million-gal of seawater into 50-million-
gal of clean water per day—enough to 
supply clean water to more than 300,000 
San Diegans. The San Diego County Water 
Authority will purchase the water at a fixed 
price for 30 years beginning in 2016.

Currently, Poseidon Water also is work-
ing with the city of Huntington Beach 
to provide another 50-million-gal/day 
desalination plant. And, in fall 2015, the 
San Diego County Water Authority’s Board 
of Directors approved a Memorandum of 
Understanding with Camp Pendleton to 
study seawater intake options for a poten-
tial desalination project on the base. If 
the Camp Pendleton plant is developed, 
it would initially produce 50-million-gal/
day, with potential future expansion to a 
capacity of 150-million-gal/day.

Zeenat Chandrasekhar, P.E., S.E., is Principal Engineer, 
and Simon Wong, P.E., S.E., is Vice President of Corporate 
Business Development, Kleinfelder. They can be reached 
at 619-831-4551, or zchandrasekhar@kleinfelder.com; and 
619-831-4553, or swong@kleinfelder.com.

From the intake pump station, seawater is pumped to the pretreatment building where it is sent 
through a flocculation process to add chemicals that assist with filtering aggregate materials.
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Campaign 2020 – Supporting Posts
2016 is off to a great start! Thanks again to everyone for engaging in the process last year 

to develop our new Strategic Plan. I would like to emphasize a couple of points that are central 
to how the National Office will support Campaign 2020, the push to SAME’s Centennial. 

First, the enduring role of the National Office is to Support Posts, Support our 
National Direction, and Enhance our National Reputation. That includes 
raising the level of resourcing we provide to enable Posts to participate 
fully in national activities. Next, we have set our processes around our 
campaign and to align with the calendar year—from governance, to 
budgets, to Streamers, to national leadership succession planning, to Post leader training, to partnerships. 

In early January, the National Office conducted a thorough workshop to determine 
the actions we will take in 2016 to help Posts begin their journey toward our Centennial. 
We developed a short list of actions that we felt would offer the greatest impact this year 
and provide a basis for further refinement over the next few years. 

National Office Team of Teams. We have adopted a “team of teams” approach to serving 
the Society and our partners. For example, we have established matrix teams such as the 
Industry-Government Team in order to better engage and serve Sustaining Members. We 
are flattening the National Office organization to enhance internal coordination, leverage 
the talents of our team members, and greatly improve our “customer service” posture. 

Streamline Communications. Our newly launched website and the web services we 
are now providing to Posts is off to great start. Over 60 Posts have signed on and more are in the works! The 
next initiative we are launching is a monthly e-newsletter that will consolidate all the important information the 
National Office needs to communicate to members. We also are continuing efforts to coordinate calendars, both 
within SAME and externally. Efforts like these will help improve communications between all corners of SAME.

Systems Integration. We are working to integrate our membership, events management and resourcing 
systems to dramatically increase our efficiency. We also are finding others ways to make life easier for members 
such as the approach we are taking to simplify the stipend process for JETC (eliminating the reimbursement 
process). This will take time—but we are already making improvements that will assist Posts and members.

Recognition. In any volunteer organization, saying “thanks” in meaningful ways is critical to success. We are 
taking a thorough look at how we say thanks from a national perspective as well as the efficacy of our awards 
program. This is an all-encompassing review aimed at ensuring we are doing our very best to say thanks. 

Strategic Plan Progress Metrics. We are working to codify the concept the Streamer Team established during 
the Strategic Plan review, engaging Post Presidents to develop the procedures that will allow them to be engaged 
in evaluating Streamer submissions. We believe this will make the Post Awards more meaningful since, like 
many awards programs, judging will be done by a jury of peers! This process will have many other benefits, 
including making Posts more aware of what each other is doing so they can borrow good ideas shamelessly!

Best Practices System. Speaking of borrowing good ideas, the emerging SAME Best Practices System is 
intended to provide Posts with a central repository for good ideas with associated planning details. TIME is 
the coin of the realm for our volunteers. We strongly believe an Alternative Credit Path for Streamers, coupled 
with a good Best Practices System, active Committees & Councils, and the involvement of Posts in judging 
Streamers will all contribute to greater member participation. 

To all of our volunteers, thank you for the tremendous contributions you are making to our nation, to our 
profession, and to SAME every day!

Brig. Gen. Joseph “Joe” Schroedel, P.E., F.SAME, USA (Ret.)
SAME Executive Director

 Our newly launched website 
and the web services we are now 
providing to Posts is off to great 
start. Over 60 Posts have signed 
on and more are in the works! 
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PROGRAMS CORNER
Our recent shift to a Call for Presentations 

process for our major national events has 
generated significant interest and brought in 
some really amazing new topics. We received 
more than 60 abstract submittals for both 
the Facilities Management Workshop that 
was held in February and the upcoming 
Critical Infrastructure Symposium in April 
in Charleston, S.C. And for JETC in Phoenix 
in May, we attracted 109 submissions! A huge 
thank you to those volunteers on the abstract 
review committees who are helping shape 
these major events—and most importantly 
to those of you who have seized the chance 
to be a presenter at an SAME national event. 

Our Continuing Education offerings are 
continually growing. I am really excited about 
a six-part webinar series by David Nour on 
Relationship Economics. If you went to the 
2015 SAME Small Business Conference, then 
you know the unique insight David Nour 
has into building valuable relationships. The 
webinar series offers one session per month 
(February–July). All sessions are archived, so 
you can listen to ones that have already aired. 

One more thing: We have reduced prices 
on all our webinars! You can now earn 
PDHs and build your knowledge base at an 
even better deal. Check out www.same.org/
continuinged for more information. All ideas 
are welcome at ndesport@same.org. 

Col. Nick Desport, RA, LEED AP,  
F.SAME, USAF (Ret.)

SAME Director of Programs

CAAP DEADLINE: APRIL 8 
SAME’s Credentialing Achievement 

Awards Program (CAAP) is here to help 
support your professional growth! The 
program helps fund exam sitting or registra-
tion fees for NCOs and Young Members to 
earn credentials, certifications or licensures. 
The next CAAP application deadline is April 
8, 2016. Visit the Career Development Center 
at www.same.org for more information.

FOUNDATION GETS STARTED! 
SAME President Jane Penny, P.E., F.SAME, holds 

a check from the Academy of Fellows, represent-
ing the first official financial contribution to the 
new SAME Foundation, which is currently being 
stood up to support the personal and professional 
development of members. 

RECOGNIZING 50-YEAR MEMBERS
Congratulations to the following SAME members who achieved 

50 years of membership in 2015! 
• Carl Argiroff, P.E.
• Col. Robert Boyer, P.E., USAF (Ret.)
• Col. Carlyle Charles, USA (Ret.)
• William Churchill, P.E.
• John Coyne, P.E., PLS
• Bazel Crowe, P.E., F.SAME 
• Capt. James Eckloff, P.E., USN (Ret.)
• Kilroe Ferretti, P.E.
• H. Roger Frauenfelder, P.E., F.SAME
• Edwin Kucerik, P.E., F.SAME
• Maj. Lorance Lisle, USA (Ret.), 

F.SAME
• Bernard Malamud, P.E.
• Jeffrey Merz, P.E.
• Col. John Millar, USAR (Ret.)

• Dr. George Miller, P.E.
• Lt. Col. Raymond Powell, P.E., 

USA (Ret.)
• The Honorable James Rispoli, P.E., 

BCEE, F.SAME
• Lt. Col. Joseph Sagan, USAR (Ret.)
• Col. John Schaufelberger, P.E., 

USA (Ret.)
• Thornton Schwenk, P.E.
• Maj. Gen. George Rebh, USA (Ret.)
• Robert Rowe, P.E.
• Richard Smith
• John Wehmanen
• Col. George Windrow, P.E., USA 

(Ret.)

PUTTING THE PLAN INTO ACTION!
Now that the 2020 SAME Strategic 

Plan is out and members have had a 
chance to digest the newly revised 
Goals & Objectives, and SAME’s 2020 
Vision, we want to learn how the plan 
is being put into action and making a 
difference across the world! 

During 2016, we want to hear about 
all the new initiatives, partnerships, 

and activities your Post is developing 
tied to the 2020 SAME Strategic Plan, 
and working to achieve the Society’s 
mission to “lead collaborative efforts 
to identify and resolve national secu-
rity infrastructure-related challenges.”

Send in your stories and photos to 
editor@same.org, and we will feature 
your Post right here in TME! 

The Military Engineer • No. 700 77

http://www.same.org/continuinged
http://www.same.org/continuinged
mailto:ndesport%40same.org?subject=
http://www.same.org
mailto:editor%40same.org?subject=


MEMBERSHIP & POST UPDATE
Despite nature’s best attempts 

to stop the 2016 Student 
Leaders Workshop from 
taking place, 47 students 
from over 20 Student 
Chapters braved Winter 
Storm Jonas to travel to 
Charlotte, N.C., for an 
outstanding workshop. 

The SAME College 
Outreach Committee, in conjunction with SAME members 
Christian Knutson, P.E., PMP, and Anthony Fasano P.E., of 
the Engineering Career Coach, put together an entirely new 
program for student members, faculty advisors and Post 
mentors. The agenda included panel discussions on “Success 
in Your First Engineering Job,” the “Importance of Leadership 
and Followship in Engineering Teams,” “How to Network 
and Build Strong Relationships,” and sessions like “Critical 
Thinking/Decision-Making & Problem Solving.”

The College Outreach Committee also discussed new ways to 
get faculty advisors and Post Mentors involved in the Society, 
including potential stipends to attend JETC in Phoenix or 
stipends to attend professional conferences if they successfully 
mentor and engage their Student Chapters. Our ongoing goal 
is greater engagement to help develop the next generation of 
engineering industry leaders. 

Later this summer, the SAME National Office will host the 
2016 Post Leaders Workshop in St. Petersburg, Fla., Aug. 28–30. 
Stay tuned for more details as we continue to look for fresh 
and innovative ways to help SAME volunteers make optimum 
use of their most precious resource: time! 

As always, I’m all ears for great ideas. You can reach me at 
mbialek@same.org.

Marc Bialek
SAME Director of Membership
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IN MEMORIAM — Rear Adm. Benjamin E. Montoya, F.SAME, USN (Ret.) 
Rear Adm. Benjamin E. Montoya, F.SAME, 

USN (Ret.), former National President of 
SAME, passed away Dec. 19, 2015 at the 
age of 80. A 1958 graduate of the U.S. Naval 
Academy where he was captain of the baseball 
team his senior year, Adm. Montoya served 31 
years in the U.S. Navy Civil Engineer Corps, 
ascending to the position of Chief of Civil 
Engineers and Commander of Naval Facilities 
Engineering Command, which he held from 
August 1987 to October 1989. 

A� er retiring from the Navy, Adm. Montoya 
joined Paci� c Gas and Electric in San Francisco where he became 
a Senior Vice President. In 1993 he was named President and 
CEO of the Public Service Company of New Mexico and then 
Chairman of the Board in 1999. In 1995, he was a Presidential 
Appointee to the Base Realignment and Closure Commission. 
He also served as Chairman of the Board of Trustees of the 

CEC/Seabee Historical Foundation.
As SAME President from 1989-1990, two 

of Adm. Montoya’s main focuses were the 
environment and the mentoring of Young 
Members. He was an excellent speaker 
and was sought a� er for many speaking 
engagements at professional meetings. He 
was inducted into the National Academy 
of Engineering in 2001, received the SAME 
Academy of Fellows Golden Eagle Award for 
contributions to the engineering profession 
in 2011, and was named a 2008 Distinguished 

Graduate of the Naval Academy. He is survived by his wife 
Virginia, seven children, and 17 grandchildren. 

More information on Adm. Montoya’s career and involvement 
in SAME may be found in Re� ections: An Historical Look at 
the Society of American Military Engineers, 1978-1993, at www.
youtube.com/user/samewebmanager. 

I spent a lot of time in high school thinking about what I wanted to do as a career. I was 
pretty sure I wanted to be an engineer because of my love for math and science. However, 
I thought all engineers sat behind a desk all day. I wanted a career that allowed me to work 
at a desk, but still get outside. I attended SAME/U.S. Army Engineering & Construction 
Camp in the summer of 2004, between my junior and senior years of high school. � e time 
at camp we spent taking soil samples and working with the scale river models at Waterways 
Experiment Station showed me that being an engineer didn’t mean I had to be behind a 
desk every day. I learned that as a civil engineer I could collect soil samples, run tests on 
the samples, and then use the data to design a levee. I learned that Civil Engineering was 
the perfect � t for me—and I’m eternally grateful for that! 

It was a fantastic week that I still think of o� en, 11 years a� er it was 
over, because of its impacts that still resonate with me today.

What stood out to me the most were the people. Every volunteer 
was top notch. We learned everything from the formula for 
concrete, to how to take hand auger samples, to touring the 

Grand Gulf Nuclear Station. Regardless of the activity, 
the material was taught in a fun way 
where it was easily understandable. I 
made lifelong friends that week and 
I’ve kept in touch with my team leader 
and several of the other campers. We 
still joke with each other about whose 
team was the best. 

It was the White Flamingos by the 
way—the White Flamingos will always 
be the best!

Porter Holliday, a member of the SAME Vicksburg 
Post, is a Civil Engineer with USACE Vicksburg 
District; sanford.p.holliday@usace.army.mil.

When I Became an Engineer SUMMER = E&C CAMPS!
The application deadlines for 
the 2016 SAME Engineering & 
Construction Camps are fast 
approaching! For more information, 
visit www.same.org/stemcamps.

Vicksburg, Miss., June 19-25 
• Student application deadline: 

APRIL 1

SAME/U.S. Army Camp

Camp Lejeune, N.C., June 19-25
• Student application deadline: 

APRIL 1

SAME/U.S. Marine 
Corps Camp

Colorado Springs, Colo., July 7-13
• Student application deadline: 

APRIL 1

SAME/U.S. Air Force 
Academy Camp

Atlanta, Ga., June 5-10
• Student application deadline: 

MAY 31

SAME Atlanta Post/Exploring 
Engineering Academy
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POST NOTES

FUN FOR A GOOD CAUSE
The San Francisco Post held its Annual Holiday Gala fundraiser in 

December at the Marines’ Memorial Club. Vice Adm. Jody Breckenridge, 
USCG (Ret.), former Commander, Coast Guard Pacific Area, delivered 
the keynote. She focused her address on how engineers and leaders within 
the military engineering community are well-suited to help society solve 
the infrastructure challenges of today. 

Several members from area military installations delivered holiday 
greetings—including Capt. T. Wade Gesele, P.E., USCG, Commanding 
Officer, Civil Engineering Unit Oakland; Lt. Col. John Morrow, P.E., USA, 
USACE San Francisco District Commander; Lt. Col. James Duke, USAF, 
Commander, 60th Civil Engineer Squadron, Travis AFB, Calif.; and Lt. Cdr. 
Ning Yuan, P.E., CEC, USN, Resident Officer in Charge of Construction at 
Travis AFB. Proceeds from the gala benefit the Post’s many charitable efforts.

ENERGY SOLUTIONS FOR THE PACIFIC
In November, the Japan Post hosted an Energy Workshop that brought 

together members of the Okinawan Department of Commerce, Okinawan 
Department of Labor and military engineers from the U.S. Air Force, 
Marine Corps, Army and Navy. The event was noteworthy, as while engi-
neers from the state of Hawaii and the Okinawan prefectural government 
have an energy partnership and get together to speak about energy, the 
U.S. government has not been a part of those talks. Forging a collaborative 
industry-government-government relationship to understand energy chal-
lenges and develop solutions will be critical with the Pivot to the Pacific. 

Said SAME Japan Post President, Capt. Mike Monreal, P.E., CEC, USN: 
“We’re going to start seeing a new level of interest with the U.S. military, 
Okinawan government, local industry and academia. We’re all going to come together in the future for technical working groups to 
understand what are specific opportunities we can practically apply here on the island.”

INSPIRING FUTURE ENGINEERS
The Houston-Galveston Post, led by its 

STEM Committee and Chair Keri Garner 
Hopple, recently hosted its third annual 
field trip for sixth-grade students from St. 
Ambrose Catholic School to the Houston 
METRO Rail Operations Center. 

The students were treated to a presenta-
tion on the system’s history and got to see 
behind-the-scene actions that are done to 
keep METRO operations running smoothly 
on a tour of the control room, the mainte-
nance yard, and inside the operator’s area 

of a train car that was being repaired. 
The students also got to hear from the 

Post’s Young Member Membership Chair, 
Melody Clay, on what classes they would 
need to take in college if they wanted to 
pursue an engineering degree. 
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2016 NATIONAL EVENTS
FY2017 DOD & Federal Agency 

Program Briefings
March 8-9 • Alexandria, Va.

Academy of Fellows Investiture
March 10 • Alexandria, Va.

Golden Eagle Awards Dinner 
March 10 • Alexandria, Va.

Transition Workshop & Job Fair
March 23-24 • Linthicum, Md.

Critical Infrastructure Symposium 
April 3–5 • Charleston, S.C.

Joint Engineer Training Conference
May 24-26 • Phoenix, Ariz.

Post Leaders Workshop
Aug. 28-30 • St. Petersburg, Fla.

Small Business Conference
Nov. 16-18 • Atlanta, Ga.

WWW.SAME.ORG/CALENDAR

CRITICAL INFRASTRUCTURE SYMPOSIUM
With a theme of “Resilience: An Infrastructure, Social 

& Economic Imperative,” the 2016 Critical Infrastructure 
Symposium will head to Charleston, S.C., April 3-5, 
and bring together leading practitioners from industry, 
government and academia to share ideas and solutions 
for the nation’s infrastructure and resilience challenges, 
especially those tied to water, energy, cybersecurity and 
transportation. The Critical Infrastructure Symposium, 
hosted by SAME’s The Infrastructure Security Partnership Council along with The 
Citadel, also will feature the second annual Collegiate Infrastructure Challenge, a 24-hour 
competition that tasks college students from universities and service academies to work 
critically and creatively to conceive a solution to a national infrastructure-related problem.

Other highlights of the symposium include a tour of the Port of Charleston and a 
keynote speaker on the response to the 2015 Charleston floods.

For more information, visit www.same.org/tisp.

Infrastructure Symposium
2016 Critical

For editorial inquiries, contact Stephen Karl at editor@same.org.  
To advertise in the Vietnam War Commemorative Issue, contact Stephanie Satterfield at ssatterfield@same.org.

Vietnam War Commemorative Issue
Special Issue Coming Summer 2016

The Military Engineer will publish a special issue in 
summer 2016 to remember the contributions, impacts 
and service of military engineers during the Vietnam War. 
Reprints of articles that first appeared in TME during 
the Vietnam War years coupled with retrospectives from 
today by Vietnam veterans and military engineering 
leaders will round out the issue. Lt. Gen. Ted Stroup, P.E., 
F.SAME, USA (Ret.)—a Vietnam veteran and recipient of 
the 2014 SAME Academy of Fellows Golden Eagle Award 
for contributions to national security—is serving as Guest 
Editor of this special issue in concert with TME staff.

Can’t wait until summer? Visit the SAME blog “Bricks & 
Clicks” for a special series entitled TME Looks Back: 
Vietnam featuring past articles, photos, advertisements, 
covers, and other material that appeared in the magazine 
during the 1960s and early 1970s. www.same.org/blog
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Welcome Incoming President (2016-2017)

Capt. Michael L. Blount, P.E., LEED AP BD&C, Associate DBIA, F.SAME, USN (Ret.)
Capt. Michael L. Blount, P.E., LEED AP BD&C, Associate DBIA, F.SAME, USN (Ret.), will become the 
96th President of SAME in May 2016. Currently serving as President-Elect, Capt. Blount first joined 
SAME in 1984 and was invested into the Academy of Fellows in 2012. Professionally, he is Vice President 
of the Federal Center of Excellence for Balfour Beatty Construction, which he joined after retiring from 
the U.S. Navy in 2008 following 27 years in the Civil Engineer Corps, including command tours as 
Commodore of the 30th Naval Construction Regiment, and Commanding Officer of NAVFAC Southeast. 
Capt. Blount holds a bachelor’s in Environmental Engineering from the University of Florida, a master’s in 

Environmental Engineering from Georgia Tech, and a professional degree in Water Resources from The George Washington 
University. Among his SAME leadership positions, he has served as Chair of the Energy & Sustainability Committee; Co-Chair 
of the Federal Project Delivery Symposium; South Atlantic Regional Vice President; and President of the Jacksonville Post. 

For Vice President (2016-2018)

Col. Marvin N. Fisher, LEED AP, F.SAME, 
USAF (Ret.) 
...“I believe SAME has an important role to 
play as it enters its second century. The key 
to reaching our goals will be to inspire others 
to act—especially those of the next genera-
tion—and to follow in the footsteps of our 

many great past leaders. We must provide outstanding programs 
that meet individual professional and personal goals and we must 
motivate our members to give to support the journey of others.”... 
Col. Fisher is Principal & Chief Strategy Officer, Farnsworth Group.

 

* The SAME Board of Direction comprises 47 voting members, including five National Officers (President, President-Elect, Past 
President, and two Vice Presidents), 12 Elected Directors, 17 Regional Vice Presidents, and 13 Committee & Council Chairs.

Vote online today! Online voting closes Friday, April 15 at 11:59 p.m. [EDT].

Voting for your Society leaders is an integral part of SAME’s governance 
process. Full profiles for each candidate are available on the SAME national 
website.  Learn more and cast your ballot today at www.same.org/vote!

For President-Elect (2016-2017)

Col. Sal M. Nodjomian, P.E., F.SAME, 
USAF (Ret.)
...“As SAME nears its Centennial, we have 
an opportunity to build upon a foundation 
of collaborative excellence in support of 
national security infrastructure challenges. 
Simultaneously, we have the responsibility 

to advance our new Strategic Plan to ensure SAME is recognized 
as the multi-disciplined integrator of military, public, private and 
academic infrastructure-related capabilities for the next 100 years.”... 
Col. Nodjomian is Executive Vice President, Matrix Design Group.

2016 Election for the 
SAME Board of Direction
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Gia E. Huynh-ba, P.E.
...“As an Elected Director representing 
Young Members I will provide immediate 
contributions to the first goal of the SAME 
Strategic Plan: Relationships. I can become 
an asset in reaching out to prospective 
Young Members and bridging communica-
tion lines between National and Posts.”... 
Huynh-ba is an Engineer with Black & Veatch.

Benjamin E. Matthews, P.E., F.SAME
...“As an Elected Director, I am most excited 
about helping to implement the new SAME 
Strategic Plan and shaping the 2020 Vision. 
As we roll into our Centennial it is para-
mount we tailor and communicate our value 
proposition to all members while providing 
solutions for national security.”... Matthews is 
Air Force Division Manager with Atkins.

* All Elected Directors serve a three-year term; one must be a Young Member.

Cdr. Joseph A. Angell, P.E., CCM, F.SAME, USN (Ret.)
...“I believe the strength and sustainability 
of the Society is our relationship with 
the military engineering agencies. As an 
Elected Director, I will push for a strength-
ening of that relationship and more mean-
ingful partnership discussions between the 
agencies and industry.”... Cdr. Angell is a Vice 
President with Taylor Wiseman & Taylor.

Karen L. Buniak
...“I would welcome the opportunity to 
serve on the SAME National Board of 
Direction. I feel that my contributions have 
made a positive impact to the Philadelphia 
Post and I would like to contribute my 
time, energy and ideas for positive change 
to the National Board.”... Buniak is Federal 
Program Manager with TTI Environmental. 

Col. John R. Cawthorne, F.SAME, USAF (Ret.)
...“As an Elected Director, I will continue 
my past activity supporting Society goals 
through mentoring and proactive involve-
ment. International programs and member-
ship are personal interest areas where I 
will use my background and experience 
to contribute further.”... Col. Cawthorne is 
Principal & Owner of Neumarket Consulting

Anita M. Larson, PG, PMP, F.SAME 
...“I have been a dedicated member of 
SAME since 1994. Sharing my energy and 
ideas at the National level seems a natural 
transition. I have fostered relationships 
across SAME Posts and other organizations.  
And I have embraced my pledge as a Fellow 
to mentor the next generation.”... Larson is a 
Client Service Leader with CDM Smith

Lt. Col. Kevin J. Lovell, PMP, USA
...“I have been fortunate to serve in senior 
Army headquarters and units. I will apply 
that same commitment to provide value 
to members and advance SAME’s strategic 
objectives. Integrating the Committees & 
Councils and working with external organi-
zations are key focus areas.”... Lt. Col. Lovell is 
Deputy Commander, USACE Chicago District. 

Matthew T. Wallace, F.SAME
...“My relationships and past experience at 
the Post and National levels uniquely qualify 
me to serve as an Elected Director. In all the 
positions in which I have served in SAME, 
I have encouraged others to participate, to 
take on responsibilities, and to take on lead-
ership roles, especially Young Members.”... 
Wallace is President & CEO of WT Resources

For Elected Director (2016-2019)  |  Vote for three

For Elected Director – Young Member  |  Vote for one

In accordance with the SAME Bylaws, new Board of Direction members are elected prior to each 
year’s Joint Engineer Training Conference & Expo. Online voting for National Officer and Elected 
Director candidates will run from Tuesday, March 1 through Friday, April 15 at 11:59 p.m. [EDT]. 
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SUPPORTING EMERGING TALENT 
AECOM offers a program for mid-career 

emerging talent who demonstrate potential 
to advance to key roles in the company. 

The Leadership Development Program 
provides participants with exposure to 
AECOM leaders and academic thought-
leaders to develop proficiency in the 
company’s leadership competencies.

The program—developed in partner-
ship with UCLA Anderson Executive 
Education—is a 10-month learning expe-
rience that combines classroom learning, 
individual assessment and coaching, proj-
ect work, one-on-one manager meetings, 
monthly virtual interactive sessions with 
faculty, journaling and independent lead-
ership activities. Providing a variety of 
learning approaches increases participants’ 
motivation and engagement in learning. 
It also maximizes their application of 
skills and competencies to drive stronger 
leadership performance. AECOM senior 
leaders are actively involved throughout 
the program. The target audience is high-
performing individuals on a managerial 
path, and with 10 to 20 years experience. 

Says Jane Penny, P.E., F.SAME, Group 
Chief Executive with AECOM and National 
President of SAME: “Our Leadership 
Development Program is a very effective 
investment and opportunity for the upcom-
ing level of AECOM leaders. After gradu-
ating from the 10-month long program, 
participants leave with transferrable skills 
and experiences they can apply across our 
diverse business, and they’ve built a strong 
peer network that collaborates to maximize 
business opportunities. I have seen first 
hand the direct benefits to our emerging 
leaders and their teams from this program 
and partnership with UCLA.”
For more information, contact Lorna 
Simon Klein, AECOM, at lorna.klein 
@aecom.com. 

BUILDING A LEADERSHIP PIPELINE 
Parsons has a Leadership Development 

Program that includes three key compo-
nents designed to facilitate accelerated 
development of identified talent to support 
the corporation’s strategies and objectives 
at several points in its leadership pipeline.  

Early Management Acceleration 
Program. The Early Management 
Acceleration Program is designed to prepare 
participants for formal supervisory roles 
and to develop future leadership potential 
for the company. This year-long program 
engages high potential employees with four 
to eight years overall experience and covers 
self-assessment, management skills, general 
business simulations, and peer learning. 

General Management Acceleration 
Program. The goal of Parsons’ General 
Management Acceleration Program is 
to prepare successors for sector manager 

level positions (vice president or higher) 
within three to five years of completing the 
program. The year-long program engages 
high potential employees with eight to 12 
years of experience and addresses leader-
ship principles, strategic thinking, advanced 
business simulations, executive presenta-
tion skills, and change management. 

Leadership Council. The overall goal of 
the Leadership Council is to bring fresh 
perspectives to corporate operations and 
strategic planning efforts; to communicate 
how the corporation works across the 
organization; and to provide leadership 
experience and development opportunities 
for participants. This 18-month program 
generally engages high potential employees 
with 12 to 15 years experience and provides 
participants with opportunities to research 
and present relevant business topics to 
executive-level leaders. 

Attendees at the 2015 SAME Joint Engineer Training Conference earn professional development  
hours toward credentialing and licensure requirements. Continuing education is an invaluable part  
of a professional’s commitment to lifelong learning and can be obtained through programs developed 
and sponsored by colleges and universities, non-profit organizations, and private companies.   
PHOTO BY STEVEN DAVID JOHNSON

Compiled by Robert D. “Bob” Wolff, Ph.D., P.E., F.SAME

DEVELOPING FUTURE ENGINEERING LEADERS
While a college education is essential for engineering profes-

sionals, continuing education is an invaluable part of a profes-
sional’s commitment to lifelong learning and their future growth. 
Continuing education can be obtained through programs devel-
oped and sponsored by colleges and universities, non-profit 
organizations, and private companies. 

Many companies have developed their own internal continuing 
education and professional development programs. These compa-
nies should be commended for investing in their most important 
resource: people. Such programs are replicable elsewhere, and 
together can be instrumental in developing and fostering our 
next generation of engineering leaders across the industry.—R.W.
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To date, more than 120 topics have 
been researched by over 180 employees, a 
number of whom have gone on to executive 
and senior management roles. 

“I have had the good fortune to 
participate in and contribute to Parsons’ 
Leadership Development Program,” says 
Tony Leketa, P.E., F.SAME, Executive Vice 
President for Construction Services in the 
firm’s Federal Business Unit and a past 
National President of SAME. “It reflects the 
value Parsons places on developing its high-
potential leaders. A secondary benefit is the 
retention of key talent for future leadership 
positions in the organization.”
For more information, contact Melissa 
Deere Kletzker, PHR, Parsons, at melissa.
kletzker@parsons.com. 

RESOURCES FOR ADVANCEMENT 
CDM Smith has a wide range of profes-

sional development programs, including a 
formal mentoring program where junior 
staff are paired with senior staff, senior 
mentoring by technical specialists for the 

next generation of top technical staff, and 
leadership programs for emerging and 
advanced leaders. Training programs are 
designed and delivered with CDM Smith’s 
strategy and vision in mind, providing staff 
with the necessary technical, business, and 
professional development skills that allows 
them to create lasting partnerships with 
clients and deliver top quality work. 

In particular, CDM Smith University 
is dedicated to furthering education and 
providing licensed professionals with 
the resources needed to meet continuing 
education requirements. 

CDM Smith University is accredited 
to issue Continuing Education Units 

for training, meeting the International 
Association for Continuing Education and 
Training (IACET) requirements. 

IACET certifies education provid-
ers meeting strict continuing education 
guidelines. Professional development 
hours awarded for attending events such 
as presentations, webinars and seminars 
also are granted by CDM Smith University. 

These events and activities meet profes-
sional licensing board requirements for 
most states, and often includes specific 
requirements for online learning courses. 

“CDM Smith maintains an unparalleled 
depth of commitment to mentor and train 
our workforce that spans all employees, 

The Early Management Acceleration Program is designed to prepare participants 
for formal supervisory roles and to develop future leadership potential for the 
company. This year-long program engages high potential employees with four 
to eight years overall experience and covers self-assessment, management skills, 
general business simulations, and peer learning. 
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Construction Engineering and Management

  The only interdisciplinary CEM program in the state backed by 
industry and supported by accredited schools of architecture 
and planning, and business

  Program structure supports a wide range of self-designed 
concentrations 

 Located in the heart of downtown Denver

  Program designed for students and working professionals 
looking to become leaders in construction

  Streamlined afternoon and evening class schedule with an 
emphasis on real-world projects and practical applications

 Faculty with years of industry and research experience

engineering.ucdenver.edu/cem
303.556.6274  |  civilengineering@ucdenver.edu
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from interns and new hires to senior lead-
ers, and is a cornerstone of our ability to 
consistently attract and retain the best folks 
in the A/E/C industry,” says Capt. Jay Manik, 
P.E., F.SAME, USCG (Ret.), a Vice President 
with CDM Smith and former Chair of 
the SAME Emergency Preparedness & 
Homeland Security Committee.
For more information, contact Tracy  
Stewart Terry, CDM Smith, at terryts@cd-
msmith.com. 

ACHIEVING THE HIGHEST POTENTIAL
CH2M has developed a leadership devel-

opment program called JuMP, which stands 
for Junior and Mid-Level Professionals. 
The program is planned and implemented 
by each business group. For instance, the 
Environmental & Nuclear Business Group’s 
program is JuMP EN. 

JuMP En’s mission is to foster a culture 
that invests in developing CH2M’s future 
leaders; to maximize the potential of junior 
and mid-level staff; to provide tools to grow 
and develop professional networks; and to 
bridge generational gaps. 

JuMP EN provides a platform to develop 
professionally in areas that are not neces-
sarily taught in the classroom, such as 
communication skills and leadership. 
Most importantly, participants will have 
an opportunity to network and form rela-
tionships with peers and senior staff in their 
office and across the continent. JuMP EN 
is not a technical forum. It is focused on 
networking and professional development 
in other areas. However, by getting to know 
staff elsewhere, one is likely to find peers 

and senior personnel who do similar work 
and can share skills and knowledge. 

JuMP EN is a cafeteria-style network; 
individuals can pick and choose what 
they want to focus on. A variety of tele-
conferences, brown-bags, and activities 
are offered. JuMP EN is completely run by 
junior- and mid-level professionals.

According to Col. John Mogge, Ph.D., 
RA, F.SAME, USAF (Ret.), one of the 
program’s advisors and immediate Past 
National President of SAME: “The JuMP 
EN initiative is really exciting. The energy 
and passion I see in so many of our junior 
and mid-level professionals for our envi-
ronmental mission and clients energizes me 
to share as much as I can from the many 
mentors that I have so richly benefitted 
from in my career.” 
For more information, contact Col. John 
Mogge, Ph.D., RA, F.SAME, USAF (Ret.), 
CH2M, at jmogge@ch2m.com. 

Submit Education & Training News 
items, with high-resolution images, 
to editor@same.org.

JuMP EN provides a platform to 
develop professionally in areas that 
are not necessarily taught in the 
classroom, such as communication 
skills and leadership. Most importantly, 
participants will have an opportunity 
to network and form relationships with 
peers and senior staff in their office and 
across the continent.
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SAME Job Center

EMPLOYERS
Finding the right candidate is 
easier than ever with SAME’s 
Resume Search option!

With nearly 200 resumes in our searchable 
job bank, you’ll find the right professional to 
fill your A/E/C position needs.

Log-in now and start the search 
or post a job and get resume 
access at no extra charge at 
www.same.org/jobs.

SAME Job Center

JOB SEEKERS
Let the right company with the 
perfect job find you! 

Upload your resume to the SAME 
Job Center where you’ll be seen by 
companies and recruiters looking for 
your specific skills. 

Log-in now and  
start the search at  
www.same.org/jobs.
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BONDING PROGRAM GETS BOOST
Beginning in FY2017, the maximum 

Small Business Administration (SBA) 
surety bond guarantee percentage will 
increase by 20 percent following the signing 
of the National Defense Authorization Act 
of Fiscal Year 2016 by President Obama in 
November. Among other changes, the legis-
lation increases the maximum guarantee 
percentage in SBA’s Preferred Surety Bond 
Program from 70 percent to 90 percent.

“This is the first significant legislative 
change to the surety bond guarantee 
program in several decades,” said Frank 
Lalumiere, Surety Bond Guarantee Program 
Director at SBA. “It will provide increased 
incentives for surety bond companies 
and bond producers to participate in the 
program, which will expand contracting 
opportunities for small businesses across 
the country.”

Surety bonds help contractors bid on 
projects, both private and public, as they 
protect project owners in the event the 
contractor fails to successfully perform the 
contract. If the contractor fails to perform, 

the surety company assists the project 
owner in completing the contract.

While SBA does not provide direct 
surety bonds to small businesses through 
its Preferred Surety Bond program—that 
is done by surety companies—the agency 
guarantees between 70 percent and 90 
percent of the losses and expenses incurred 
by the surety company if a small business 
fails to complete the contract. 

This government guarantee encourages 
the surety company to issue a bond it would 
otherwise not issue to a small business. In 
turn, with the backing of a surety bond, 
a small business contractor may bid on a 
project that otherwise it could not bid on.

For more information, visit www.sba.
gov/surety-bonds.
(Contributed by SBA)

SUPPORTING VETERAN-OWNED FIRMS
SBA Administrator Maria Contreras- 

Sweet this past fall named four new 
members to the Interagency Task Force on 
Veterans Small Business Development. The 
new task force members represent veteran 

service and military organizations: Vietnam 
Veterans of America; Naval Postgraduate 
School; American Legion; and the Military 
Officers Association of America.

Each organization was selected based 
on their outreach and support of veteran 
small business ownership. The task force 
is focused on increasing the number of 
veteran-owned businesses and the number 
of Americans, including other veterans, 
those businesses employ. 

Through public meetings, the task force 
gathers input and ideas that range in scope, 
strategy and feasibility.

Members of the task force work together 
to support veterans and service-disabled 
veteran small businesses by improving 
access to capital, providing counseling 
and training, and increasing participation 
in government contracting opportunities.

Representatives from the Departments 
of Defense, Labor, Treasury and Veterans 
Affairs, the General Services Administration 
and the Office of Management and Budget, 
also serve on the task force.
(Contributed by SBA)
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COMPETING FOR FEDERAL CONTRACTS 
In January, the U.S. House Committee on 

Small Business approved bipartisan legisla-
tion to expand and improve opportunities 
for America’s small firms to compete for 
federal contracts. 

The measure, H.R. 4341, the Defending 
America’s Small Contractors Act of 2016, 
was approved unanimously by the panel 
and was set to advance to the full House of 
Representatives for consideration. 

The legislation would: 
• Modernize the Small Business Act, and 

SBA’s reporting requirements, to ensure 
the language used is clear and consistent 
across federal procurement programs.

• Strengthen small business advocates in 
SBA and other federal agencies so they can 
promote competition and compliance.

• Improve opportunities for small busi-
nesses to compete for subcontracts, and 
then to capitalize on that experience to 
compete as prime contractors, thereby 
strengthening the industrial base.

• Improve coordination and data shar-
ing between SBA’s government-wide 

mentor-protégé program, civilian 
agency mentor-protégé programs, and 
the mentor-protégé program at the 
Department of Defense.

• Implement common sense reforms to 
ensuring integrity in small business 
programs, such as the agricultural 
size standards, veterans contracting 
programs, SBA operations, and contract-
ing officer training programs.
Rep. Steve Chabot (R-Ohio), Chairman 

of the House Small Business Committee, 
noted that the committee’s first markup of 
2015 was also on contracting reform legisla-
tion and almost all the provisions contained 
in the markup have since become law.
(Contributed by House Committee on 
Small Business)

EXAMINING VETERAN-OWNED 
BUSINESSES FROM 2007–2013 

The Office of Advocacy, an indepen-
dent office within SBA, recently released a 
study entitled “Income and Net Worth of 
Veteran Business Owners over the Business 
Cycle, 2007–2013.” The study examines the 

changing financial health of veterans during 
the recent recession and recovery. 

Veterans play a pivotal role in American 
society, so understanding their finances is 
a national priority and a key to expanding 
opportunities for their businesses. 

The report expands on three main points:
• Veteran and non-veteran households 

with small businesses experienced 
significant declines in income during 
the Great Recession.

• Non-veteran households with small busi-
nesses were more likely to experience a 
recovery than veteran households with 
a small business.

• In general, veteran households with small 
businesses were wealthier than veteran 
households without small businesses, 
except between 2007 through 2013, when 
both groups had similar income levels.
The report’s findings confirm the impor-

tance of policies to help the growth and 
development of veteran small businesses. 

Said Christine Kymn, Chief Economist 
and Director of Economic Research with 
the Office of Advocacy: “The leadership 
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skills veterans use to protect us in times 
of need can give rise to successful busi-
nesses after our veterans return home from 
service. A clear picture of how veterans 
fared during the recession and recovery can 
help policymakers to continue impactful 
programs and develop initiatives to support 
their future efforts.”
(Contributed by SBA Office of Advocacy)

PROMOTING FINANCIAL EDUCATION
SBA and Operation HOPE renewed 

a Strategic Alliance Memorandum to 
promote financial education and encourage 
economic empowerment through entre-
preneurship. The alliance is intended to 
spur economic development through small 
business growth, and to improve entrepre-
neurial education that advances access to 
capital, expanded technical assistance and 
access to procurement programs.

“This is an important step toward help-
ing more entrepreneurs look beyond their 
neighborhoods to engage not only in the 
nation’s economy but also in the global econ-
omy,” said SBA Associate Administrator 

for Entrepreneurial Development Tameka 
Montgomery. “Together, we will continue 
to support the education and economic 
development of small businesses in our 

underserved communities and beyond with 
SBA resources to help foster entrepreneur-
ial empowerment.”
(Contributed by SBA)

DETERMINING YOUR “CODE”
The federal government sets aside 

procurement opportunities for small 
business concerns. 

To qualify for a “small business set-
aside” a company must first be a for-profit 
business concern and meet the small 
business size standard for the North 
American Industry Classification System 
(NAICS) code that the contracting officer 
assigns to the procurement. However, a 
business may have many capabilities, and 
the NAICS code for a given procurement 
opportunity may not be the same as its 
primary NAICS code. That will not keep 
a company from bidding or making an 
offer, so long as it meets the size standard 
for the procurement and has the capacity 
to provide the goods or services.

NAICS is production oriented (not 
product oriented) and categorizes busi-
nesses with others that have similar 
methods of production. 

The system classifies businesses for 
the purpose of collecting, analyzing, and 
publishing statistical data related to the 
U.S. economy. 
• To identify your NAICS code, visit 

www.census.gov/naics.
• To participate in federal procurement 

(whether a small business or not), 
a firm must register in the federal 
government’s System for Award 
Management at www.sam.gov.

• For more information on SBA size 
standards, www.sba.gov/size.

(Contributed by SBA)
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R&D FUNDING OPPORTUNITY
The National Institute of Standards 

and Technology (NIST) Small Business 
Innovation Research (SBIR) program 
announced that its FY2016 Federal Funding 
Opportunity is open. 

SBIR is a competitive program that 
encourages domestic small businesses to 
engage in federally funded research and 
development opportunities that have the 
potential for commercialization. 

The Federal Funding Opportunity 
describes 19 technologies for development:

Advanced Sensing for Manufacturing
• Absolute Interferometry with Nanometer 

Precision
• Design of Fiber-coupled Waveguide 

Difference Frequency Generation 
Devices

• High-Accuracy Angle Generator for 
Precision Measurements

• High-Density Cryogenic Probe Station
• High Temperature In Situ Pressure 

Sensor
• Iron Corrosion Detection Technology 

Using THz Waves: A Field-operable 

Unit Based on NIST Spectroscopic 
Technology

• Object Identification and Localization 
via Non-Contact Sensing for Enhancing 
Robotic Systems in Manufacturing 
Operations

• Pre-Concentration Technology for 
Analysis of Halocarbon Gases at Trace 
Levels

• Quantitative Magnetometry of Single 
Nanoparticles with High Throughput

Biomanufacturing
• Measurement Tools to Advance the 

Development and Manufacturing of 
Biologic Medicines

Cyber Physical Systems
• A Category-Theoretic Tool for Modeling 

Cyber-Physical Systems
• Manufacturing Process Reference Data 

for Sustainability
• Novel Methods for Determining 

Commercial Building Envelope 
Airtightness

• Single-Chip eLoran Receiver
• Smart Visualization of Smart 

Manufacturing

Cryptography and Privacy
• Personal Data Stores to Put Users in 

Charge of Their Own Information
Lab to Market
• Technology Transfer
Materials Genome
• Infrastructure Requirements and 

Architecture to Enable Scalable Scientific 
Data and Metadata Acquisition and 
Curation

Quantum-based Sensors and 
Measurements
• Highly Efficient Optical Frequency 

Converters for Quantum Interfaces
Phase I of NIST’s SBIR program is used 

to determine the technical feasibility of 
the research. Awards of up to $100,000 are 
given. The Phase 1 funding opportunity 
closes April 14, 2016. 

NIST, part of the Department of 
Commerce, is the federal technology agency 
that works with industry to develop and apply 
technology, measurements, and standards.  

For more information, visit  
www.nist.gov/sbir. 
(Contributed by NIST)
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Submit Small Business News items  
to editor@same.org.

FILING FOR SANDY RECOVERY LOANS
SBA has reopened the filing period for 

survivors in all states affected by Superstorm 
Sandy to apply for low-interest disaster 
loans. The new deadline is Dec. 1, 2016. 

The recently approved Recovery 
Improvements for Small Entities After 
Disaster Act of 2015 gives SBA the author-
ity to make disaster loans for Superstorm 
Sandy for a period of one year. The bill 
authorizes the agency to revise the disaster 
deadline for major presidential declara-
tions for Superstorm Sandy in Connecticut, 
Maryland, New Jersey, New York and 
Rhode Island. Additionally, SBA will be 
accepting applications under its related 
agency declarations for North Carolina, 
Puerto Rico, Virginia, West Virginia and 
certain counties in Maryland.

SBA will open disaster centers across 
select counties in the affected areas and 
review activity levels on a continuous basis. 
Businesses and private nonprofit organiza-
tions may borrow up to $2 million to repair 
or replace disaster damaged or destroyed 
real estate, machinery and equipment, 

inventory, and other business assets. 
For  m ore  i n for m at i on ,  

visit https://disasterloan.sba.gov/ela.
(Contributed by SBA)

MARK YOUR CALENDAR

SAME Small Business Conference
Atlanta, Georgia  •  November 16-18, 2016
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Proud to be Veteran Owned

 ü Safety is our 1st Priority
 ü Technical Inspections
 ü Complete Turbine Rebuilds
 ü Trash Racks and Gates
 ü Cavitation Repair
 ü Fabrication and Construction

Generators & 
Turbines

Gate Repairs 
Replacements

Expert Riggers 
Crane on Barge

Turnkey Rebuilds

Providing Turnkey Radiological  
Remediation Ser vices

  •   Site Closure is our Core Competency 
  •   Smart Design for Characterization,   
     Sampling, Data Management
  •   Innovative Detection & Treatment  
          Technologies
  •   NRC Radioactive Materials License  
     & California RML

SAME 2015 SB Award Winner

mailto:editor%40same.org?subject=
https://disasterloan.sba.gov/ela
http://www.same.org/sbc
http://www.mb-global.com
http://www.rus-inc.com
http://www.cabreraservices.com
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Celebrating 700 Issues! From its inception in 1909 as Professional Memoirs, to its 96-years-and-
counting run under the current masthead, TME has been the voice of military engineering for over a century. 
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supported The Military 
Engineer over the years.  
Here’s to another 700 issues!



SMALLER 

FOOTPRINT

DUAL-STAGE

COMPRESSOR 3,000 

TON CAPACITY

The AquaEdge™ 19XR is bigger and better than ever, combining the best of  chiller design in one 

compact unit. This low-profile powerhouse features a dual-stage compressor for high-capacity cooling, 

as well as a semi-hermetic motor, eliminating the release of  heat into the mechanical room. The unit 

also uses R134a refrigerant, allowing for a smaller footprint, which in turn makes for easier installation 

and service. With a capacity of  up to 3,000 tons, this versatile chiller has the power to cool even the 

largest of  spaces.

Cooler Than Ever.

© Carrier Corporation 4/2015. A unit of  United Technologies Corporation. Stock symbol UTX.

For all your building design needs, visit carrier.com/commercial.

http://www.carrier.com/commercial


Keeping the world safe can be thirsty work.

It takes plenty of properly treated water to support our armed services around the world.

From wastewater treatment to the water used for maintenance or manufacturing,

our mission is crystal clear: from concept to construction, do what it takes to keep

clean, high-quality water flowing. Learn more at burnsmcd.com/TMEwater.

Offices Worldwide

http://www.burnsmcd.com/tmewater
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