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Leader Commentaries
Assuring access to energy, water on Army installations
by Lt. Gen. Gwen Bingham

A

n agile, expeditionary Army demands
an infrastructure capable of supporting
Total Army Warfighting Readiness.
Army installations continue to adapt to
warfighter requirements and the changing
operational environment. Assured access to
energy and water on our installations supports
the Army’s missions to train, mobilize, and
project power.

In conjunction with the Assistant Secretary
of the Army (Installations, Energy, and
Environment), the Army’s Assistant Chief of
Staff for Installation Management is adapting
our energy and water resilience framework to
support Army readiness through sustainable
programs and services for Soldiers, Civilians
and Families today and into the future.
The Secretary of the Army established
ambitious new installation energy and water
security requirements in February to provide
secure, reliable and quality power and water
on our installations. We must also identify
vulnerabilities and mitigate the risk associated
with potential energy and water disruptions.
We are progressing toward these goals by
establishing metrics and assessing installation
energy and water security vulnerabilities. This
effort contributes to Total Army readiness and
helps to drive strategic investment decisions
improving readiness and reducing Army
operational risk.
Resilient energy and water systems require
collaboration and strategic partnerships
between Army installations and industry energy
and water providers. Partnerships with industry
improve resilience by providing access to best
practices; sustaining access to resource supplies;

Resilient energy and
water systems require
collaboration and
strategic partnership
between Army
installations and
industry energy and
water providers.
upgrading infrastructure; and improving system
operations. Centralized and distributed green
energy networks and water-system redundancy
reduce the vulnerability of Army installations
to resource supplies. Employing microgrids
eliminates smaller generators at each facility
and reduces life cycle costs. Lowering energy
usage and exploiting renewable energy sources
preserves future choice in a rapidly changing
world.
One great example of innovation in the
Army’s energy partnerships is the strategic
alliance between the Army and Hawaiian
Electric Company for construction of a $170
million, 50-megawatt Schofield Barracks
generating station on Oahu, Hawaii, that will
run on bio and conventional fuels. The station
will provide reliable power to Army missions
at Schofield Barracks. The generating plant is
located on a high plateau inland, away from
coastal storms and tsunamis and will provide
power for key civilian facilities and emergency
responders during emergencies. Building the

Table 1: Energy and Water resilience framework
Critical Mission Sustainment

Critical mission continuity of operations for 14 days

Assured Access

Dependability supply of energy and water needed to meet
evolving mission requirements during normal and
emergency response operations

Infrastructure Condition

Infrastructure capable of on-site storage and flexible and
redundant distribution networks to reliably meet mission
requirements

System Operation

Trained personnel conduct required energy and water
security system planning, operations, and sustainment
activities.
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power plant on Schofield Barracks land through
a long-term lease provides secure and reliable
power for the Army’s critical missions on Oahu
and supports surrounding communities for a
“win-win” strategic partnership.
Another way the Army is driving change
in the way it looks at our installations is by
collaborating with Army Commands and Army
Service Component Commands to identify
the facilities and infrastructure that most drive
Army readiness. Focusing investments where
they generate the most capacity for training,
mobilizing, and projecting power is critical.
The installation management community
measures installation mission capacity through
the Installation Status Report, or ISR. A
capability within ISR links energy and water
security to projects that significantly contribute
to Army readiness. We measure energy
and water resiliency through four elements:
critical mission sustainment, assured access,
infrastructure condition, and system operation.
Our Assistant Chief of Staff for Installation
Management team is updating its ISR to
support senior leader decisions through energy
security and sustainability metrics.
Army installations provide the critical
infrastructure and deliver the essential services
to project forces needed to defeat our nation’s
adversaries. Army installations must continue to
adapt to the changing operational environment
to maintain readiness and build lethality.
Leveraging public and private partnerships
and technology increases installation capability.
Sustainable and resilient installations ensure
Army Soldiers and units can train, mobilize,
and deploy to fight and win our nation’s wars.
POC is Cecile Holloway, 571-256-9757,
cecile.s.holloway.civ@mail.mil
Lt. Gen. Gwen Bingham is the Army Assistant Chief of
Staff for Installation Management. She champions
the Army’s efforts to develop sustainable and resilient
installations, and Holloway is a general engineer in
the Operations Division, Assistant Chief of Staff for
Installation Management.
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Promoting energy resilience during October Energy Action Month
by J.E. “Jack” Surash
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advantages in the form of extended range,
endurance, flexibility, and resilience as well as
enhanced mobility and freedom of action.
The Army is improving installation energy
resilience through every possible method,
including privately financed projects that
diversify and increase the supply of resilient
energy resources on or near its installations.
Some of these projects take the form of
renewable and alternative energy developments.
The Redstone Arsenal, Alabama, 10-megawatt
solar project will include a 1-megawatt battery
storage system and will be the Army’s first
large-scale energy storage solution.
The Army’s 65-megawatt wind and solar
hybrid project at Fort Hood, Texas, is the
largest renewable energy project in Army
history. The Fort Hood project will save the
Army approximately $2 million per year, and
is projected to reduce costs by more than $100
million during the 30-year contract. Through
projects of this kind, the Army is enhancing the
resilience of its installations with energy that is
more diverse, affordable, and sustainable.
The Army’s energy-cost-saving initiatives
already have led to substantial progress. In
2017, the Army reached $2.6 billion in third
party investment in energy-saving projects
under the Energy Savings Performance
Contracts (ESPC) and Utility Energy Services
Contracts (UESC) program. Investments
in ESPCs and UESCs allow the Army to
install modern, energy-and-water-efficient
equipment that is more reliable and requires
less maintenance. The Army uses the resulting
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his month, the Army observes Energy
Action Month. The Army requires
secure and reliable access to energy,
water, and land resources to perform its mission,
support global operations, and defend the
nation. In today’s complex and dispersed global
warfare environment, the need to improve
energy resilience, reduce energy consumption,
and reduce costs has never been more urgent.
In light of these facts, the Army’s theme for
2017 is “Energy Resilience Enables Army
Readiness.”
Resilience is defined as “the ability to
anticipate, prepare for, and adapt to changing
conditions and withstand, respond to, and
recover rapidly from disruptions” (Executive
Order 13653). Resilience is essential to the
Army’s ability to adjust quickly to disruptions
in the availability of land, water, and energy
resources. Greater energy resilience allows for a
more ready and responsive Army force posture
and bolsters the global network of installations
that protect U.S. interests and those of our
allies.
To understand why energy resilience is
so crucial to the Army, consider the Army’s
energy use in perspective. The Army is the
largest consumer of electricity in the federal
government. In 2016 alone, the Army spent
more than $1 billion on facilities' energy
and more than $895 million on liquid fuel,
80 percent of which supported training and
operations. The sheer scope of the Army’s
energy consumption underscores the need for
constant attentiveness to the way the Army
uses, conserves, and generates energy.
Energy resilience is an increasingly integral
aspect of Army policy. Army Directive 201707 established the requirement that the Army
prioritize energy and water security to ensure
available, reliable, and quality power and water
to sustain critical missions. The Directive also
requires Army installations to reduce risk to
critical missions by being capable of providing
necessary energy and water for a minimum of
14 days.
Energy resilience also is a critical component
of Army readiness for both operational and
installation mission requirements. The Army’s
Operational Energy efforts involve the energy
and associated systems, information, and
processes required to train, move and sustain
forces and systems for military operations.
The Operational Energy program provides

savings to pay for these projects and, once the
costs have been paid, retains all subsequent
savings.
During October, the Army is raising
awareness of these top-level initiatives.
Additionally, Energy Action Month serves as
an opportunity to remind individuals of the
steps they can take to help.
Even small actions can have a large impact. I
encourage Soldiers, Family Members, Civilians,
and members of our contractor team to do
your part by turning off unneeded lights when
leaving a room, unplugging electrical items
when not using them, using a fan instead of
air conditioning to stay cool in the warmer
months, and engaging in other conservation
initiatives. Taken together, these everyday
actions can make a significant contribution
to the Army’s drive toward energy resilience,
efficiency, and cost reduction.
Attentiveness to energy-saving practices also
can help cut costs at home. Washing clothes
in cold water, sealing window and door frames,
installing a programmable thermostat, and
switching to energy-efficient light bulbs are just
a few energy-saving tips for your household.
These small steps can have a substantial effect
on your personal finances and reduce your
environmental footprint.
There is a wealth of information available
online, any time of the year. The Office of
the Deputy Assistant Secretary of the Army
(Energy & Sustainability) website provides
useful information about programs, policies,
and events relating to energy in the Army:
http://www.asaie.army.mil/Public/ES/
The Army’s drive to improve energy
resilience continues year-round. It is always a
good time to inform, educate and encourage
each Soldier, Family Member, Civilian and
member of our contractor team to enable Army
readiness through energy resilience. The Army
mission depends on everyone’s support.
POC is Joyce VanSlyke, 703-692-6088,
joyce.r.vanslyke.civ@mail.mil
J.E. “Jack” Surash, is the Acting Deputy Assistant
Secretary of the Army for Energy and
Sustainability, and VanSlyke is the director of
external engagement who supports the Deputy
Assistant Secretary of the Army for Energy and
Sustainability programs and initiatives.
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Using energy security to enable Army installation readiness
by Lloyd Caldwell

R

eadiness. It’s the Army’s No. 1 priority.
Everything the U.S. Army Corps of
Engineers does is designed to ensure
Army readiness, starting with support to Army
installations.
A key component is ensuring energy security,
conserving water and minimizing waste on the
installations we support. We have made strides in
helping the Army find alternative financing tools
such as Energy Savings Performance Contracts
(ESPCs) and Utility Energy Services Contracts
(UESCs) – achieving savings and efficiencies,
allowing those appropriated funds to be used for
other critical missions.
But that’s just part of the challenge. We are
working with installations to “zero out” energy
and water usage through renewable energy
and minimizing waste by increasing recycling,
instituting smart acquisition strategies, and reuse,
when possible.
Unused facilities on installations are being placed
in dormant states, using a protocol that preps them
for long-term storage from which they later can be
easily reactivated. An example is the Kelley Hill
cantonment area at Fort Benning, Georgia, where
$41 million was spent in 2009 modernizing facilities
for the 3rd Brigade, 3rd Infantry Division, which
was deactivated in April 2016. The Installation
Technical Transition Program manager at our U.S.
Army Engineer Research and Development Center
Construction Engineering Research Laboratory
(ERDC - CERL) has worked with Fort Benning
Directorate of Public Works officials to develop
Army protocols to put unused facilities into a
controlled dormant status that controls moisture
and humidity, protects plumbing and heating,
ventilation and air conditioning equipment, and
ensures the buildings are properly protected.
A big focus for the Corps of Engineers has been
installation energy – providing the energy needed to
power Army installations, conduct Soldier training,
and ensure our Soldiers, Civilians and Families have
energy-efficient places in which to train and live.
This is especially timely as October is Energy
Action Month. Our efforts support and are well
aligned with the Army theme of Energy Resilience
Enables Army Readiness.
Our Installation Support Division integrates
all our activities supporting the Army’s Energy
Program and Army Energy Security Strategy. We
provide technical support on acquisition and sales
of utilities, utility rate intervention and litigation,
renewable energy sources, ESPCs and UESCs, and
utilities metering.
Since fiscal 2011, USACE has awarded 102
ESPCs for $1.1 billion. The amount of energy

Technicians use a fully computerized system to monitor the flow and quality of the water through a water treatment plant
at Fort Detrick, Maryland, that was updated by the U.S. Army Corps of Engineers Baltimore District. Ensuring the
cybersecurity of facility-related control systems to include utility monitoring control systems is an area in which the Corps of
Engineers is working to make sure base operations remain uninterrupted. (Photo by Clem Gaines)

saved by Army ESPC and UESC projects awarded
between fiscal 2010 and 2016 nearly equals the
amount of energy Fort Bragg, North Carolina, uses
in a year.
One of the biggest energy initiatives installations
can take is to ensure that energy considerations
are part of their master planning process. A
comprehensive Installation Master Plan ensures
that installation development considers strategies
for leveraging appropriate energy reduction
components, recommending suitable water
reduction and recovery tactics, identifying waste
diversion techniques and proposing storm water
onsite solutions rather than sending storm water
downstream. The Department of Defense has
issued guidance to the services directing the
development of energy and water plans that are
integrated with the Installation Master Plan.
The Corps of Engineers has developed a
complementary master planning approach that
quantifies how energy, water, waste, and storm
water is managed. The Sustainability Component
Plan builds from the Installation Master Plan by
portraying a comprehensive approach to sustainable
development for energy, water, waste, and storm
water management.
The approach introduces energy, water, and waste
modeling to forecast and quantifies impacts based
on different strategies for reduction and resiliency.
Through our CERL team, we have developed the
Net Zero Planning Tool, which offers an innovative
application that models hundreds of sets of
recommendations and forecasts cumulative impacts
to installation development as well as formulates
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business cases for each recommendation.
Ensuring energy resiliency to achieve mission
assurance is another area in which the Army
and the Corps of Engineers are working to
make sure base operations remain uninterrupted.
Cybersecurity is one key critical element to ensure
mission assurance of new technologies such as
micro grids, combined heat and power, fuel cells,
battery storage, and centralized utility monitoring
control systems. Cybersecurity has quickly become
a critical link to ensure DOD and the Army are
mission ready. Installations must ensure the new
technologies they deploy are secure and protected
against cyber warfare tactics and vulnerabilities as
well as ensuring a functional and efficient delivery
of energy-related services.
Our U.S. Army Engineering and Support
Center, Huntsville is working on policies and
regulations enforcing cybersecurity compliance
for control systems. The Corps of Engineers
is primarily engaged with developing Unified
Facility Criteria 4-010-06, “Cybersecurity of
Facility-Related Control Systems,” and developing
a standard methodology for entorying control
systems.
The U.S. Army Corps of Engineers is committed
to supporting our installations on the energy front
so the Army remains ready and resilient.

POC is Candice Walters, 202-761-0022,
candice.s.walters.usace.army.mil
Lloyd Caldwell is the U.S. Army Corps of
Engineers Director of Military Programs.
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Energy
Panel discusses energy, water impact on warfighter readiness
From Assistant Secretary of the Army for Installations, Energy and Environment Staff Reports

J

. Randall Robinson, acting assistant
secretary of the Army for Installations,
energy and Environment provided the
U.S. Army’s perspective on the importance of
Energy and Water to Warfighter Readiness,
as part of a Department of Defense Energy
panel at the 2017 Energy Exchange in midAugust in Tampa, Florida.
During the three-day symposium, hosted
by the U.S. Department of Energy Federal
Energy Management Program, more than
700 of the 2,600 attendees represented
the Department of Defense. The Energy
Exchange is an educational and networking
forum for those seeking to expand their
knowledge of federal building operations,
energy security and management.
Robinson was joined on the panel by Steve
Iselin, acting assistant secretary of the Navy
for Energy, Installations and Environment,
and Richard Hartley, acting assistant
secretary of the Air Force for Installations,
Environment and Energy.
With more than 350,000 buildings
and 600,000 vehicles on the road, the
federal government is the nation’s largest
energy consumer. Federal agencies have a
tremendous opportunity and an obligation to
reduce energy, water, and petroleum use, as
well as greenhouse gas emissions.
Robinson discussed the Army’s three
priorities: Readiness for the current fight, the
future and the future fight, and talking care
of the troops.
“Supporting the first priority of readiness
is the driving force for all energy and water
decisions the Army makes,” he said.
“The decisions we make in energy and
water, both in our facilities and in the
operational space, directly affect readiness.
The Army is laser focused on resilience,
which is the ability to anticipate, prepare
for, and adapt to changing conditions and
withstand, respond to, and recover rapidly
from disruptions.”
Robinson called installation readiness
“critical to warfighter readiness. The
Army has 156 Installations … almost a
billion square feet in building space. Those
installations provide direct support to our
operational warfighter in both operational
requirements and as power projection
platforms.
6

(From left) Mr. J. Randall Robinson, acting assistant secretary of the Army for Installations, Energy
and Environment, Mr. Steve Iselin, acting assistant secretary of the Navy for Energy, Installations
and Environment and Mr. Richard Hartley, acting assistant secretary of the Air Force for Installations,
Environment and Energy, provide their perspectives as members of the 2017 Energy Exchange's Department
of Defense Panel. (U.S. Army photo)

“The Army’s new doctrine, ‘MultiDomain Battle’ recognizes the contribution
that installations make to the war fight
and explicitly includes them in the battle
space as part of the ‘strategic support area’.
Because of this, the Army’s Installation
efforts are focused on readiness and mission
accomplishment through commodity
reduction and energy and water security
improvement. This includes water Although the Army has made great strides
in water conservation thus far, we need to be
prepared to make capital investments in water
conservation efforts as we move forward,” he
said.
“With water as a cheap commodity,
investment ratios for water conservation
projects are low and paybacks are protracted.
Still, we need to make those investments not
only in the name of return on investments,
but in the name of Mission Sustainability/
Readiness. Without water, our missions come
to a halt in short order.”
On the Operational side, increasing
capability is the focus for the Army’s energy
and water efforts.
“We remove a burden from Soldiers by
providing them with more energy and water
efficient equipment. We do this by focusing
on the energy and associated systems,
information, and processes required to train,
move and sustain forces and systems for

military operations. We provide advantages in
the form of extended range and endurance,
flexibility and resilience, enhanced mobility
and freedom of action,” Robinson said.
He gave several examples, such as the
Army’s Dismounted Maneuver Program,
which reduces a Soldier’s battery load for
a 72-hour period from 9.7 pounds to a
conformal battery in the pocket of their plate
carrier, providing a central way to store and
use power. This battery can be recharged
with a solar panel or other means, allowing
for increased mobility and lethality, decreased
resupply and operational interruptions.
As the Army integrates readiness into its
energy and water policies and procedures,
Robinson said he welcomes industry input,
noting “we don’t have all the answers and
welcome the opportunity to hear from you.”
He closed by asking the group to
“remember, the cheapest energy is the energy
you don’t have to produce in the first place.”
POC is Dennis Bohannon, 703-703-614-4679,
dennis.k.bohannon.civ@mail.mil
Bohannon is the director of Strategic
Communications, Executive Office of the
Assistant Secretary of the Army (Installations,
Energy and Environment) at the Pentagon.
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Commercial Utilities Program helps installations cut energy costs
by Debra Valine

A

rmy installations faced with rising
utility costs have a friend in the U.S.
Army Corps of Engineers.

The USACE Engineering and
Support Center, Huntsville, manages the
Commercial Utilities Program, or CUP, to
provide utility rate intervention and other
services that ensure installations are getting
the best possible deal for utility costs.
At Fort Knox, Kentucky, a recently
completed utility rate intervention will
result in a total annual cost avoidance of
$723,000, which is comprised of an electric
rate settlement, natural gas and resolution
to an issue with Louisville Gas and Electric
transmission outages.
“CUP is the Army’s technical center
of expertise for the Acquisition and Sale
of Utility Services,” said David Williams,
former chief of Energy Programs
Integration Branch, Installation Support
Division, U.S. Army Corps of Engineers.
“Land Holding Commands must go to
Huntsville Center for technical expertise
and legal services.”
Army Regulation 420-41, Acquisition
and Sale of Utilities Services, provides
standardized instructions for achieving
maximum utilities reimbursement
opportunities that help reduce the amount
of appropriated funds required to pay for
purchased utilities.
The regulation identifies the
commander, USACE as the Army Power
Procurement Officer (APPO); the USACE
deputy commander as the Deputy Army
Power Procurement Officer (DAPPO);
and the commander, Huntsville Center
as the Assistant Deputy Army Power
Procurement Officer (ADAPPO).
The APPO is responsible for the
administration of the purchase of utilities
services and sale of utilities and related
services, policies, engineering, rates and
legal sufficiency in connection with all
utilities transactions and contracts in which
the Army has a monetary interest.

(U.S. Army graphic)

The DAPPO develops, administers
transactions, and provides oversight
of Department of the Army utilities
acquisition and sale policies and guidance.
The ADAPPO reviews and approves
technical provisions of acquisition of
utilities services and sale of utilities beyond
the current fiscal year.
Bernard Givan, Huntsville Center’s CUP
program manager, said major benefits to
the Army installations employing CUP
are simple: substantial costs avoidance
(minimizing cost increases) and cost
savings (reduction of utility costs).
Despite diligent efforts by installations
to reduce energy consumption, the gap
between future utility costs and the utility
budget is expected to increase, Givan said.
“Because installation’s utility bills are a
‘must fund,’ budget shortfalls are often paid
from other Base Operation and Support
accounts, diminishing sustainment of real
property assets,” Givan said. “Our main
objectives are to identify ways to reduce
the cost of utility services by intervening in
rate case increases, conducting installation
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utility rate surveys and performing utility
contract management oversight.”
“Cost avoidance and savings achieved by
our services have historically been many
times the cost in manpower and contracts
required to implement the activities. Based
on past experience, it is expected that
utility rates will rise as energy demand,
production costs, and the cost of capital to
pay for needed infrastructure improvements
increases in tandem with economic
recovery. The Commercial Utilities
Program can reduce the funding gap and
provide utility cost savings,” he said.
POC is Bernard Givan, 256-895-1275,
bernard.w.givan@usace.army.mil
Bernard Givan is the Commercial Utilities Program
manager, and Debra Valine is the chief of Public
Affairs, both with U.S. Army Engineering and Support
Center, Huntsville, Alabama.
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Retro-commissioning increases building energy efficiency
by Scott Clark

R

etro-commissioning is a process to
improve the efficiency of an existing
building's equipment and systems. This
process can be used not only to improve upon
the efficiencies of systems, but can address
issues that have developed as the building has
aged or the building purpose has changed
tro-commissioning is a process to improve the
efficiency of an existing building's equipment
and systems. This process can be used not only
to improve upon the efficiencies of systems, but
can address issues that have developed as the
building has aged or the building purpose has
changed.
Historically, this process has shown
significant energy savings and operational
efficiencies can be achieved. Energy Star
states that the median savings realized by
implementing discovered energy conservation
measures is 15 percent. Fort Carson, Colorado,
is in the construction phase of a project to
retro-commission 11 facilities under a contract
through the U.S. Army Engineering and
Support Center, Huntsville, Alabama.
In the summer of 2015, the Fort Carson
Directorate of Public Works sent two staff
members to a hands-on training class at the
Presidio of Monterey, California. The weeklong class, hosted by energy manager Jay Tulley,
allowed trainees the opportunity to investigate
the performance and issues associated with
two selected facilities on the installation with
guidance from experts in the field.
The workshop taught participants how
to interpret meter data, use a variety of
measurement equipment, analyze data
from building automation systems and
presented several other techniques to identify
opportunities to improve building functionality,
improve comfort and reduce energy.
This knowledge was put to use when Fort
Carson decided to pursue its own retrocommissioning effort through the Huntsville
Center in 2016. Fort Carson worked closely
with the Corps of Engineers to develop a scope
of work that would support two phases of work.
The scope was written to establish a process
to perform a deep audit in the first phase for
each of the 11 facilities identified by the Fort
Carson energy team. Based on that audit, the
contractor then identifies opportunities to save
energy, improve comfort or target known issues
and propose actionable repairs, which would be
8

Kent Montel, Fort Carson, Colorado, Directorate of Public Works operations and maintenance contractor with T&H
Services, adjusts a building automation controller as part of retro-commissioning efforts in Building 1225.
(Photo by Susan C. Galentine)

completed in the second phase.
The difficult aspect of completing a contract
like this is to determine what tasks to define
and direct the potential contractors to bid on,
other than the audit cost. The Huntsville and
Fort Carson team agreed the public works
staff would identify several known tasks they
wanted to be completed during the second
phase, provide a scope-of-work and allow the
contractors to bid on that work.
The assembled tasks included the conversion
from pneumatic to direct digital controlled end
devices in a couple of buildings, duct work for
a poorly designed facility, and installing standalone cooling units in several communications
rooms to allow for shut down of a large
air handler at night. These specific task
requirements allowed for an even playing field
for contractors to bid on.
When awarded, the contract was set up with
multiple line items. The first line item was a
phase one cost to complete audits and provide
an investigation report. The investigation report
would then provide audit results and proposed
energy conservation and facility improvement
measures. Energy conservations measures are
ones where adjustments, calibrations, testand-balance and troubleshooting tasks provide
savings. Facility improvement measures are
equipment specific solutions where new system
assets are installed. Several line items were
established for the government-identified

improvements, which accounted for some of
the available funds, with the remaining funds
set aside to which Service Orders would be
written against the contract based on prioritized
issues identified during the audits as phase two
of the project. These funds were assigned and
accepted based on a meeting with the public
works directorate staff.
The most significant energy conservation
and facility improvement measures identified
and accepted to pursue during the construction
phase for the 11 facilities included:
• Energy conservation measures:
optimizing equipment schedules,
optimizing hot water set points,
optimizing hot water outside air
lockout, optimizing economizer
control, performing targeted test
and balance, implementing chilled
water reset, replacing valves/actuators,
troubleshooting non-responsive
equipment and calibrating/replacing
sensors.
• Facility improvement measures: new
computer room air conditioning unit
for an uninterrupted power supply
room and four new stand-alone split air
conditioning systems for the Network
Enterprise Center building for their
communications rooms.
(See Energy Efficiency, on page 10)
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Innovative solar PV approach boosts efficiency, lessens footprint
by William Schaefer

T

he Mojave desert is one of the highest
solar resource areas in the world.
This, coupled with many cloud free
days, presents an ideal environment for solar
applications.
“Due to its location, Fort Irwin’s Directorate
of Public Works energy management team
has continually scaned the industry for new
solar technologies for their applicability at the
installation and their ability to not only offset
energy use but also improve the quality of life
for Army personnel and their families,” said
Muhammad Bari, director of the Fort Irwin,
California, Directorate of Pubic Works.
“Fort Irwin has installed a variety of solar
technologies on the post, including conventional
fixed array photvotaic for street lighting,
operational and recreational areas as well as
solar thermal hot water generation,” said Chris
Woodruff, Directorate of Public Works Energy
Project manager.
“The limitation of fixed arrays is the steep
peak production curve related to the exposure
angle. This does not maximize energy
production nor follows the usage profile of Fort
Irwin,” he said.
The installation sought a higher efficiency
solution that would track with the peak demand
and also minimize footprint within the limited
open space of the cantonment area.

optimally positions the array for sun tracking,
which includes control units that monitors
direct current power output and calculates the
next optimum position. Each module has a
ground mount pedestal and an air drier unit for
module humidity control to inhibit corrosion
and mold growth. Low loss direct current/
alternating current inverters are also used. This
design yields conversion efficiencies of almost
31 percent, nearly twice the average efficiency
of conventional fixed position photovoltaic
modules.
The system was constructed in two adjacent
array fields of 500 kilowatts each. Forty arrays
were installed with each array designed for an
average 28 kilowatt maximum output. Each
pole mounted array contains 144 generating
modules and the spacing between each array
is 80 degrees. Each array covers approxately
1,180 square feet with a maximum height of 27
degrees. The array field comprises approximately
six acres. Construction started in March 2015
and completed that August with telemetry and
metering coming on line in October 2016.
The cumulative power produced from July
2016 through August 2107 was 9,116 megawatt
hours, resulting in a cost savings of $528,500.
The project generated a Southern California
Edison incentive through the California Solar

Initiative Program of $1.165 million.
Field results to date have validated that the
benefits of the concentrated solar potovoltaics
design over conventional fixed array photovoltaic
systems include approximately doubling the
operating efficiency per square foot of power
generating area and longer peak generating
periods and more stable production profiles
during peak demand periods due to dual access
tracking.
“This extensive project, now owned by the
US Army, provides Fort Irwin with an increase
in energy security and resiliency by providing an
on-site power generation method that decreases
the need for offsite energy resources. In addition,
the CPV array field is one of the show cases at
Fort Irwin and is visited on all VIP tours,” Bari
said.
POC is Chris Woodruff, 760-380-4987,
Christopher.a.woodruff4.civ@mail.mil
William Schaefer, PE, CEM, LEED AP, MBA, is
the contract Resource Efficiency Manager at
Fort Irwin and is employed by Sain Engineering
Associates of Birmingham, Alabama. Woodruff,
CEM, is the Energy Project Mangement,
Directorate of Public Works, Fort Irwin,
California.

The Fort Irwin energy management
team met with Soitec Solar, developers of
an innovative Concentrated PhotoVolyaic
system. In 2014, Soitec Solar sponsored a
demonstration and validation pilot project
with the Environmental Security Technology
Certification Program and the Naval Facilities
Command. The initial project proposal was for
500 kilowatts, but favorable reviews by both
the Department of the Army and Departmetn
of Defense doubled the size to a 1 megawatt
system at a cost of $6.1 million.
The concentrated solar photovoltaic system
consists of a Fresnel lens glass plate module
that concentrates solar insolation by a factor
of 500 suns and focuses the light onto satellite
grade, wide spectrum capture, multi-junction
solar cells. A dual axis tracking mounting frame

A typical dual axis tracking, concentrated solar photovoltaic array and pedestal mount. (Photo by Chris Woodruff )
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REMs offer installations energy audit assistance
by Ralph Totorica

D

o you need help identifying Energy
and Utility or QUTM funded project
candidates? Are the mandated facility
audits, such as the Energy Independence
and Security Act, a burden to complete? If
so, Headquarters Installation Management
Command offers centrally funded resource
efficiency managers to help installation energy
managers perform energy audits, and develop
energy projects.
The resource efficiency managers can
assist installation energy managers with the
Comprehensive Energy and Water Evaluations
required by the Energy Independence and
Security Act, help identify energy and water
conservation measures, support Energy
Savings Performance Contract evaluation and
validation, help with heating, ventilation and
air conditioning and controls troubleshooting,
provide training, and support similar energy
requirements.
During a typical one week site visit, the
resource efficiency managers conduct a Level
1 Audit of approximately 1 million square feet.
They perform a night survey of street, parking
lot and facility lighting, and brief their findings
and recommendations to all interested parties.
Following the visit, the managers evaluate the
feasibility of all identified energy conservation
measures, and perform life cycle cost analysis.
Finally, they summarize their findings in a brief,
easy-to-read report that includes the life cycle
cost analysis worksheets required for QUTM
submission.
During the first months of calendar year
2017, the resource efficiency managers have
(Energy Efficiency, continued from page 8)

The combined cost of the identified
improvements was more than $500,000 with
a calculated payback of a little more than five
years.
One key to success of this project is in
the engagement of the Operations and
Maintenance contractor very early in the
process. The contractor’s input in selecting
the target buildings, identifying chronic
issues and coordinating repairs is essential. By
including the contractors as key stakeholders,
they were much more willing to perform
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Resource Efficiency Manager Services for Garrisons






Perform Level 1/Level 2 audits to assist installations with Energy Independence and
Security Act compliance.
Evaluate energy usage and pricing; identify peak demand and reduction strategies.
Identify, evaluate, and provide life cycle cost analysis of recommended Energy
Conservation Measures.
Assist with building managers energy training.
Assist with Energy Savings Performance Contracts (Pre and Post) evaluation,
measurement and verification, assist with project development, help analyze and trouble
shoot controls, and other energy related matters.
How to Request Resource Efficiency Manager Services






Contact Ralph Totorica directly at ralph.j.totorica.civ@mail.mil or 210-466-0598.
Or contact the Resource Efficiency Managers directly:
o Jim Layne, james.a.layne10.ctr@mail.mil, 210-466-0591, or
o Jim Butts, james.k.butts.ctr@mail.mil, 210-466-0590.
The Resource Efficiency Managers will work with you to establish a suitable scope of
work (i.e., a brief statement of expectations and a list of buildings and square footage),
and establish a tentative schedule to forward to Ralph Totorica, Headquarters, Installation
Management Command, Energy and Utilities Branch for approval.

audited approximately 50 buildings comprising
3.1 million square feet at five Army installations,
and identified annual savings of $267,000 with
a payback of less than three years. Additionally,
the resource efficiency managers have supported
two other installations with Energy Savings
Performance Contract evaluation and validation,
and assisted yet another in resolving controls
issues with its chilled water distribution system.
Headquarters Installation Management
Command Resource Efficiency Managers
support is provided at no cost to the installation,
other than the energy manager’s time and
certain tasks under their contract, reducing the
overall retro-commissioning project costs.
Another key to success is life-cycle
performance. If solutions are implemented
without continually maintaining and
monitoring the parameters of those solutions,
the savings will not be realized. By garnering
support of the contractor, particularly the Fort
Carson Energy Management Control System
operators, the solutions put in place by this
effort will yield the desired savings.
The construction phase began in August and
will continue through November. The energy
impacts of the effort will be tracked through
verified meter data. Any initial or ongoing

effort to coordinate and support the site visit.
To date, all have found their time to be a good
investment.
POC is Ralph Totorica, 210-466-0598,
ralph.j.totorica.civ@mail.mil
Totorica is the chief, Energy and Utilities Branch,
Headquarters, Installation Management
Command G4, Operations and Maintenance
Division.

customer issues will be discussed with the
contractor. Lessons learned will be captured
and hopefully applied to a second phase of
the project programmed for funding in fiscal
2018 for nine more facilities.”
Editor’s Note: If interested in the Presidio of
Monterey Retro-Commissioning Course, contact
Jay Tulley at 831-242-7508.
POC is Scott Clark, 719-526-1739,
scott.b.clark.civ@mail.mil
Clark is the energy manager, and. Susan
Galentine is an outreach contractor, both with
the Fort Carson, Colorado, Directorate of Public
Works.
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Army Reserve sees savings with Resource Efficiency Managers
by Mark Thompson

F

ive years of savings, service and
sustainability gains bolstered the U.S.
Army Reserve’s decision to renew
its contractual participation with the U.S.
Army Engineering and Support Center
Huntsville’s Resource Efficiency Manager,
or REM, Program.
Huntsville Center’s Resource Energy
Manager Program identifies solutions and
practices to help reduce energy and water
costs through a contracted subject matter
expert who works with military customers
to develop site energy programs and secure
renewable energy assets. In the Army
Reserve’s case, the managers at nine sites
across the country helped to save hundreds
of thousands of dollars in energy costs.
“When we were renewing our contracts,
they wanted to make sure they got their
REMs back,” said Teresa Whalen, REM
program manager for the Army Reserve
project. “Because they do come alongside
and work closely with the sites, they would
have felt that loss if they had not been
replaced.”
Those savings and superior customer
service led Army Reserve leaders to extend
their participation in Huntsville Center’s
REM Program. Under the new agreement,
Huntsville Center reduced the total number
of contracts from nine to four with a
recognized cost savings of more than $1.2
million throughout the life of the contracts.
“Additionally we pushed the option years
to the second quarter so that we didn’t have

that end of year stress and also so they could
take advantage of any money available in the
second quarter, Whalen said. “We value our
partnership between the REMs, the sites,
the customer and the Corps.”
The REM Program is always looking
for innovative solutions to save their Army
Reserve customer money and deliver
superior customer service. Soon, REMs
and their customers will have a new tool for
identifying energy related savings.
Huntsville Center’s REM Program team
is developing a monthly work report to serve
as a dashboard/scorecard. The report will
measure work performed during the month
and work planned for the month ahead.
“The REM dashboard will be broken out
between energy usage and consumption and
energy dollars saved,” Whalen said. “This
will allow REM data to be collected and
analyzed to paint a clearer picture of actual
money and energy saved.”
This information will guide REMs in
best advising their customers about where
savings can be found. On site managers
can use the data to adopt the tools and
techniques best suited to assist the customer
in savings and sustainability goals in real
time.
“They’re always looking for ways to save
money,” Whalen said. “It can be through
audits, they can find energy initiatives that
actually reimburse by check, or just update
equipment. There are any number of ways
they can do it.”

Aside from showing where energy savings
might be found, the dashboards will also
provide an accessible archive of where cost
savings have been found. Tabs on the report
will include direct income – state and federal
grants, rebates and incentives; direct savings
– identifying possible utility billing errors or
changes in rate schedules; and energy and
resource awareness and training.
The wealth of information captured and
categorized by the dashboards will help
the REMs pay for themselves as they assist
customers in achieving energy savings by
graphically showing the value and return on
investment the program brings to garrisons,
according to Whalen.
Dashboard data from the Army Reserve
REM program might also benefit other
Huntsville Center initiatives within the
Energy Division.
“We’re also hoping to get enough data to
develop a SharePoint site so everyone in the
division can pull that information in case
they have a project they are working on in
that same location; they’ll be able to pull
and view that documentation if it might
support one of their projects,” Whalen said.
POC is Teresa Whalen, 256-895-1299,
Teresa.a.whalen@usace.army.mil
Mark Thompson is a Public Affairs intern, and
Whalen is the REM Army Reserve program
manager, both with the U.S. Army Engineering
and Support Center, Huntsville, Alabama.

Interested in discussing articles
in the Public Works Digest?
Join the Public Works Digest Facebook Group!
We have established a closed Facebook group for readers of the Public Works Digest who want to discuss and comment on articles
and other items of interest to members of the Public Works community.
https://www.facebook.com/groups/231992990511111/
The goal is to post articles from the Public Works Digest for anyone who wants to initiate a conversation, ask questions or provide comments.
Because it is a closed group, you will have to request permission to join, which will be granted by the managing editor – please
include information about your job title and where you work in your email requesting permission to join.

Check it out!
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Troubleshooting tips for Army meter network outages
by Christian Robeson

M

aintaining the Army’s meter
network requires a team effort.
One team member, the installation
Directorate of Public Works energy
manager, can assist the troubleshooting
effort and expedite the restoration of
meter data reporting to the Meter Data
Management System.
The Directorate of Public Works, the
Network Enterprise Center and U.S. Army
Corps of Engineers each has operations and
maintenance responsibility for its respective
parts of the Army’s network that connects
a building’s meter to the enterprise Meter
Data Management System. Cybersecurity
requirements limit each party’s visibility for
troubleshooting the source of a network
failure to its respective area of operations
and maintenance responsibility. The
installation’s energy manager can assist the
troubleshooting effort and expedite the
restoration of meter data reporting to the
management system.
The first indication of a meter outage is
obtainable from the meter status roll-up
within the management system. The meter
status roll-up contains the current status
of the meter infrastructure for each major
command, regional/subordinate command,
and installation/site. By clicking on the site
name, the meter status roll-up provides drilldown capability to each meter assigned to
the specific site. This allows users to quickly
identify which meters are online versus
offline and includes the “Most Recent”
date/time stamp. This drill-down report is
called the “Meter status details” and can be
launched separately by navigating to Reports
>> Meter status details.
If the Meter Data Management System
Gateway server cannot communicate with
the Enterprise Energy Data Reporting
System, or EEDRS, or the Utility
Monitoring and Control System, or UMCS,
server, the status on the meter status roll-up
will show “MDMS operational. No recent
meter data available from data source.”
If you see this for your site, check to see
if meter data is reporting to EEDRS or
UMCS after the ”Most Recent” date/time
stamp shown in Meter Data Management
System by logging into the EEDRS/UMCS
workstation.
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Network Enterprise Center /
Directorate of Public Works

Network Enterprise
Center (NEC)

US Army Corps of
Engineers (USACE)
MDMS
Enterprise

Building Point of
Connection (BPOC)
Meters

Enterprise Energy Data
Reporting System (EEDRS)
or Utility Monitoring and
Control System (UMCS)

If meter data exists at a later date than
the Meter Data Management System,
the system’s contractor has the action
to troubleshoot and resolve the system
Gateway server and/or its interface with
the EEDRS/UMCMS. If the EEDRS
or UMCS also has stopped recording
meter data about the same time as shown
by the system’s meter status dashboard,
the problem most likely resides within or
downstream from the EEDRS. Although
the Network Enterprise Center has system
administrative responsibility for EEDRS,
the U.S. Army Engineering and Support
Center, Huntsville also can provide qualified
technicians to assist in troubleshooting
EEDRS connectivity problems.
Troubleshooting the loss of connection
downstream from the EEDRS requires
a little more investigation. If data
management system shows every meter
having the same “Last Reported” date/time
stamp, the Building Point of Connection,
or internet protocol-enabled meter if the
building point of connection does not exist,
is the likely source of the problem. Once
you have located the device, power off and
power on to reset the device. If that does
not restore connectivity, physically trace
the network cable on the Building Point
of Contact (or internet-protocol-enabled
meter) to the network switch it is plugged
into and record both the switch and port
number. If it is not plugged into anything,
you may have found the problem – contact
your Network Enterprise Center.
After the power cycle point of
connection reset, check the EEDRS/
UMCS workstation again to see if that

Meter Data Management
System (MDMS) Gateway

restored connectivity. If that did not restore
connectivity, request the local Network
Enterprise Center to confirm that the
point of connection or internet protocol- 1
enabled meter is on the correct local energy
network. Center technicians should be
able to reconfigure the switch/port with
the correct local energy network to restore
connectivity. If the center has confirmed
that the device is on the correct local energy
network and meter data is still not flowing
“upstream” to the EEDRS/UMCS or Meter
Data Management System data source, the
EEDRS/UMCS is likely not configured
to communicate with the particular meter
device(s). Contact your EEDRS/UMCS
support vendor of the Huntsville Center.
Additional technical procedures, tips and
lessons learned materials can be found on
the Army Meter Service Desk (https://army.
deps.mil/NETCOM/EEDRS/SitePages/
AMSD.aspx) and EEDRS (https://
army.deps.mil/NETCOM/EEDRS/
default.aspx) websites. One particular
technical white paper of interest (found
on the EEDRS website), “Information
Technology & Network Support AMP
Lifecycle Management and Lessons
Learned,” provides information on postimplementation roles and responsibilities,
program portals and points of contact
for additional information, as well as
troubleshooting lessons learned from
existing implementations.
POC is Christian Robeson, 256-665-9888,
christian.robeson@gdit.com
Robeson is the team leader for the Army
Metering Service Desk.
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Hospital seeks energy efficiency, environmental performance
by Ed Rivera

S

ince the Base Realignment and Closure
act of 2005 Fort Bliss, located on the
largest international border in the United
States in El Paso, Texas, has undergone
significant changes. Aiding that herculean
effort, the Fort Worth District, U.S. Army
Corps of Engineers helped the installation
transform East Fort Bliss into a sprawling
mega-complex to provide facilities for the 1st
Armored Division from Germany, a Fires
Brigade from Fort Sill, Oklahoma, and multiple
other units.
The more than $6 billion expansion will
triple the size of the post and allow for about
90,000 Soldiers and family members to call
Fort Bliss and El Paso home. With such
an increase, the need to replace the existing
William Beaumont Army Medical Center
was apparent. The Fort Bliss Replacement
Hospital is designed to be a 1,132,460 square
foot World-Class Medical Facility consisting of
a main hospital, clinics, administrative building,
clinical investigation building, central utility
plant, access control points, and surface parking.
There are several unique features and design
considerations that went into this project for
it to be high performing and exceed federal
requirements in the area of environmental
performance. The Fort Bliss Replacement
Hospital consists of six different buildings, each
of which is pursuing its own unique Leadership
in Energy and Environmental Design Version
2009 certification by the United States Green
Building Council. The Hospital and Clinic
are pursuing LEED for Healthcare and the
other projects are pursuing LEED for New
Construction.
The LEED for Healthcare Rating System
recognizes the unique nature of healthcare
facilities while maintaining close alignment
to LEED for New Construction. Healthcare
buildings often have strict regulatory
requirements, 24/7 operations, and specific
programmatic demands that make pursuing
LEED New Construction difficult. The LEED
for Healthcare Rating System acknowledges
these differences by both modifying existing
credits and creating new, Healthcare-specific
credits. For example, most of the Indoor
Environmental Quality credits have been
modified to align the need for infection control,
to protect patients from contaminants, and the
strict code regulations on ventilation with green
building strategies.

Work continues on the new Fort Bliss, Texas, Replacement Hospital. (U.S. Army Corps of Engineers photo)

Project designer HDR performed a
Sustainable Return on Investment analysis
that monetizes, or converts to monetary terms,
all relevant incremental social, environmental,
and financial impacts such as: Impact on air
quality, i.e. greenhouse gasses and criteria air
contaminants; Impact on water quality; Impact
of waste reduction; Impact on human health,
i.e. reduced morbidity and mortality; and cost
of labor, energy, water and waste consumption.
Such analysis was used in the decision making
process to determine what building systems
would be incorporated into the project.
“Sustainability is a strategic imperative and
an organizing principle for the replacement
hospital and it is being fully integrated
and operationalized while maintaining the
cumulative goal of the project of creating a
modern healing environment,” said Mark
Meaders, LEED AP BD+C, GGP.
A great example of this healing environment
goal is how inpatient rooms will be cleaned
with a hydrogen peroxide vapor system to
eliminate pathogens like the MRSA bacteria,
avoiding the use of toxic cleaners.
The project design focused on health
and wellness, material transparency, and
minimizing, or eliminating chemicals of
concern today. The project delivery team
reviewed the chemical composition of most
materials that went into the buildings to
reduce the use of chemicals of concern such
as formaldehyde, heavy metals, halogenated
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flame retardants, phthalates, perfluorinated
compounds, and added antimicrobials.
The project also is pursuing items such as
reducing construction waste, recycled content
in materials, and materials with low volatile
organic compounds.
“Not only will this new facility be fully
compliant with federal requirements for energy
and water savings, but is being constructed to
go beyond the requirements by using Net Zero
and other initiatives that better conserve water
and energy,” said Col. Calvin C. Hudson II,
Fort Worth District commander.
The anticipated reduction of outside water
usage for the new facility is 72 percent and
energy costs reductions within the six buildings
are expected to range from 16 percent to 47
percent.
Projects will not receive their final
certification until after the project construction
is complete, and they have been reviewed by the
U.S. Green Building Council. The construction
completion date is under evaluation and once
that is completed the date will be announced.
POC is Ed Rivera, 817-886-1313,
Edward.rivera.usace.army.mil
Rivera is a public affairs specialist with the
U.S. Army Corps of Engineers Fort Worth
District.
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Solar wall sensors provide low-cost measurement, verification
by Sean Wallace, Scott M. Lux, Constandinos Mitsingas, Irene Andsager and Tapan Patel

S

olar wall systems are among the most
widely adopted renewable energy
technologies because they are simple,
effective, and require very little maintenance.
Buildings in heating dominant climates have
the potential to yield significant energy savings
through space heating from a solar wall.
Although these solar walls are used throughout
the Department of Defense, they are often not
installed with measurement and verification
instrumentation in place.
A solar wall at Fort Drum, New York,
was retrofitted with sensors to monitor the
performance of the wall. In this case study,
the retrofit proved beneficial as the sensors are
relatively simplistic and inexpensive to install
and operate. Data from these sensors is used
to determine if the solar wall is operating as
designed.
A partnership and cost share between Fort
Drum, the Energy Conservation Investment
Program and the Army Chief of Staff for
Installation Management’s Installation
Technology Transition Program resulted in
a 2-Stage solar wall system installation at
Fort Drum and associated sensors to monitor
the solar wall performance. The Fort Drum
building ventilation design uses two fan units,
one on the east side and one on the west.
Each side uses a linked modulating damper
to mix indoor and outdoor air to control
the supply temperature. This project was
designed to quantify the amount of heated air
delivered to the system. Other benefits include
reduced envelope losses and savings due to
de-stratification.
A HOBO brand weather data logger (air
temperature and broadband solar radiation) was
installed along with an Air Flow Measurement
Station and temperature sensor in each duct.
Data collected from September 2016
through April was analyzed for measurement
and verification purposes. The graphic shows
15-minute averaged data points from the
Table 1: Cost of Sensor Retrofit

east intake. The west intake showed similar
trends. This data was used to verify several
characteristics of the solar wall:
a. According to the design damper
modulation sequence, between intake
temperatures of 55°F to 75°F, the damper
should modulate linearly with flow rate.
As seen, the damper doesn’t operate
exactly between 55°F and 75°F. In this
case the discrepancy is caused by the
differences in sensor location. The sensors
used for this study are not the ones used
for the control of the system.
b. The designed flow rate in each intake
is 3,500 cubic feet per minute at
temperatures above 75°F. After reviewing
data, the team found the solar wall ducts
were installed with additional bends
not in the original design. These bends
caused a pressure drop that reduced the
overall output of the wall. In the study,
the maximum recorded pre-retrofit flow
rate was only 2,300 cubic feet per minute.
After this issue was discovered, the team
drilled additional holes in the ducts
and adjusted motor output to increase

flow rate to 2,800 cubic feet per minute.
Although this is less than the designed
flow rate, it does improve the wall’s
performance. The use of measurement
and verification instrumentation is the
reason for this discovery, and the ability
to optimize the solar wall’s effectiveness
in operational settings.
c. At temperatures above about 75°F, there
are four distinct flow rate bands – two
bands identified pre retrofit and two
bands identified post retrofit. In the
graphic, these bands are shown at about
1,600 cubic feet per minute and about
1,800 cubic feet per minute pre-retrofit
and about 2,300 cubic feet per minute
and about 2,800 cubic feet per minute
post retrofit. In an ideal system, only one
post retrofit band at about 2,800 cubic
feet per minute is identifiable. Potential
causes for the differences in installed
versus designed operation include loose
damper linkages, faulty sensors, or
localized cloud cover causing temporary
dips in flow rate. The cause of these
distinct bands remains unknown and
needs further investigation for system
optimization.
d. Solar wall models were verified using
actual collected data. A correlation
(See Solar Wall Sensors, on page 16)
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Fort Riley leaders, partners break ground on energy savings contract
Story and photo by Maria Childs

F

ort Riley, Kansas, Southland Energy,
Installation Management Command,
and the U.S. Army Corps of Engineers
Engineering and Support Center in Huntsville,
Alabama, re-affirmed a 22-year partnership
at the Energy Savings Performance Contract
(ESPC) groundbreaking ceremony June 13 at
Ware Parade Field.
This first phase of a multi-phased ESPC
project at Fort Riley will provide $37,721,463
in facility improvements across 280 buildings.
These improvements will be paid for from the
$2,447,496 in annual cost savings generated and
will achieve more than $92 million in savings
over a 22-year period.
According to Mike Witmer, utility and
energy branch chief for the Directorate of Public
Works, the goal of the contract is to meet the
congressionally mandated energy reduction goal
of 25 percent by 2025.
The project guarantees Fort Riley $2.4 million
savings per year, which equates to a 14.8 percent
reduction of energy and 10 percent reduction in
water consumption.
The project will provide new airfield lighting;
new street lighting; new LED interior lighting;
central chilled water plant upgrades; heating,
ventilation and air conditioning and control
upgrades; and water consumption reduction
measures.
Col. John D. Lawrence, Fort Riley garrison
commander, said this project started in
September 2014.
“It was then, and remains, Fort Riley’s
objective to minimize energy consumption,
costs and reliance on non-renewable energy
resources while meeting all operational mission
requirements and providing quality working and
living conditions,” he said. “With the energy
savings performance contract now signed, Fort
Riley residents, Soldiers, civilians and U.S.
taxpayers will reap additional benefits. This
ESPC is paid for through energy and operational
savings, which allows Fort Riley to maximize our
Public Works budget without increasing cost to
taxpayers.”
Lawrence said the construction phase of the
project is scheduled to be completed by March
2019.
“The 1st Infantry Division and Fort Riley are
committed to energy security and sustainability
... I am extremely proud that Fort Riley can be
part of such a worthwhile endeavor,” he said.
Albert Marin, Huntsville Center’s programs

U.S. Army Garrison Fort Riley Command Sgt. Maj. James Collins; Albert "Chip" Marin, U.S. Army
Corps of Engineers, Engineering and Support Center, Huntsville; Joseph Cvetas, executive vice president,
Southland Industries; H. Sandy Walker, Fort Riley Public Works; and Col. John Lawrence, Fort Riley
Garrison commander, turn ceremonial dirt during a groundbreaking ceremony June 13 at Fort Riley,
Kansas. The ceremony highlighted the award of an energy savings contract to Southland Energy and
commemorated the start of the construction phase. The contract is overseen by the U.S. Army Engineering
and Support Center, Huntsville.

director, said the Army has made it a priority
to protect the environment to preserve valuable
resources for future generations and also to
ensure the land, water and air space needed to
sustain military readiness is available.
“Fort Riley has and continues to be a
leading contributor to change in the energy
sector,” he said. “The ESPC we are gathered to
celebrate allows your installation to reach the
congressionally mandated 20 percent energy
reduction goal from 2015 consumption levels six
years ahead of schedule.”
He said this particular ESPC is unique
because it does not focus on a single energy or
water reduction measure.
“It does not focus on a single energy
conservation measure, in fact, it takes several
ECMs, or energy conservation measures, and
bundles them into a single project,” he said.
“This project is important for many reasons.
First off, it gains Fort Riley energy security,
resiliency and sustainability, which are all crucial
to future mission accomplishments. Partnering
with industry is our new normal so the
installation and Southland Industries willingness
to partner for this project is indicative of the
installation, Army and nation’s business strategy.
Saving energy and being great protectors of
our environments not only benefits us but also
benefits our nation and its future generations.”
Marin said Southland Industries is one of
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the many Army’s partners helping to meet the
congressionally mandated energy reduction goal.
Joseph Cvetas, executive vice president for
Southland Industries, said the project’s goals are
simple - safety, minimizing any disruption to the
daily operations of the installation, and achieving
the targeted energy and operational savings to
keep Fort Riley the best place to live and train
for service members.
“Developing an energy savings performance
contract of this magnitude is no easy
undertaking,” he said. “For the past year, we have
collaborated with the Fort Riley Public Works
team, the Army Corps of Engineers and the
Army Installation Management Command to
design this project. In order to be successful, we
need a strong partnership with all stakeholders
... this project has that strong support from
the DPW team. This project will bring much
needed infrastructure improvements and increase
operational efficiencies.”

Huntsville Center POC is Shah Alam,
256-895-1349, shah.alam@usace.army.mil
Fort Riley POC is Mike Witmer, 785-239-6150,
michael.d.witmer2.civ@mail.mil
Maria Childs is a photojournalist working
with the 1st Infantry Division Post, Fort Riley,
Kansas.
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Oregon National Guard first in Army’s Net Zero Energy pilot program
by Staff Sgt. Anita VanderMolen

A

s part of the Oregon Army
National Guard’s ongoing facility
replacements and renovations, the
Oregon Military Department, or OMD, is
adding photovoltaic, or solar, systems to its
installations.
The Roseburg Readiness Center, a
20,000-square-foot facility in Roseburg,
Oregon, is the first structure to add the solar
panels to become an electric net zero facility.
The facility is home to Charlie Company,
1st Battalion, 186th Infantry Regiment, part
of Oregon’s 41st Infantry Brigade Combat
Team.
“This is among several installations in
Oregon that have been renovated under the
Armory Service Life-Extension Program,”
said Col. Kenneth Safe, construction and
facilities management officer. “This electric
net zero facility is a significant achievement
for the Army Net Zero Energy program.
Oregon is the only National Guard that is
part of the Army’s Net Zero Energy pilot
program.”
The building received multi-faceted
improvements before the solar panels were
added.
“The remodel project brought the
building up to current seismic and building
codes, remodeled spaces and finished in
the facility to better meet the needs of
the tenants,” said Mark Williams, project
manager with OMD. “The new roof,
replaced as part of the seismic upgrade, was
intentionally designed for the follow-on PV
system, as well.”
Future renovations, such as the Dallas

Readiness Center, in Dallas, Oregon, also
will include sufficient solar panels to make
the facility electric net zero.
“In almost all remodel cases, solar installs
will be a part of a larger component,”
said Roy Swafford, OMD director of
installations.
“The Energy Trust of Oregon
collaborated with OMD and SOLARC
Engineering and Energy+Architectural
Consulting, to make sure we had the right
sizing, and the elements of work built to
design,” Safe said. “We made changes that
were more cost effective with the advice
received from Energy Trust.”
The energy efficient goal of the
renovations of Oregon Guard installations
is to minimize energy consumption to the
point where the building could be retrofitted
with a photovoltaic system and achieve Net
Zero Energy status. Net Zero is balancing
energy production with energy use through
net metering: the amount used is equal to
the amount produced.
“Net metering is an agreement with
the utility company,” said Eric Manus,
construction project manager. “The surplus
goes into the system and tabulates what it is
asking for and what it is using.”
The progression of change in energy
usage went from using natural gas to
electricity to the photovoltaic system. The
panels are a part of the larger projects to
help meet and exceed the State Energy
Efficient Design, or SEED, requirements.
In the case of Roseburg, the solar array
allowed the Oregon Military Department

(Solar wall sensors, continued from page 14)

The total cost for the sensor installation
including the air flow stations, weather
station, temperature sensors, scissor lift and
approximately 12 hours of labor is shown in
Table 1. Although standalone data loggers
were used for this project, integration with
a Building Automation System is preferred
as it simplifies data collection and analysis.
If the sensors are installed during solar wall
construction, the costs would decrease due to
shared labor. The value of data from simple and
relatively low cost sensors are recommended for

between incident solar radiation and
change in temperature across the solar
wall was developed using bin analysis.
The linear change is expected. Once
sufficient data has been collected, the
resulting trends will predict future
performance of a solar wall using
Typical Meteorological Year weather
data.
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to significantly exceed the minimum energy
design requirements as stated in the final
analysis.
“SEED requires all state facilities to
exceed the energy performance of the
Oregon State building code by at least 20
percent,” Williams said.
In addition to working to significantly
exceed the minimum SEED requirements,
the building was subjected to an extensive
energy-driven remodel effort on the
building envelope, lighting, the heating,
ventilating and air conditioning system, and
domestic hot water heating system.
“This project achieved an astounding 70
percent energy savings while simultaneously
greatly improving the conditioned space
throughout the building,” Safe said.
Inventors were stationed on an outside
wall to change the solar energy into
electricity. “Inventors take the (DC) energy
from the panels and change it to the (AC)
usable side of the grid,” Manus said. The
record-breaking 98 percent efficiency allows
more energy production for an improved
return on investment. The inventors
also have sophisticated, digital control
technology to achieve superior solar power
harvesting that optimizes the performance
of each photovoltaic module.
“Net Zero is a component of the overall
concept of the organization,” Swafford said.
“We are also considering wind and wave
energy for future options.”
POC is Staff Sgt. Anita VanderMolen with the
Oregon National Guard.

any solar wall construction project.
POC is Tapan Patel, 217-373-3457,
tapan.c.patel@usace.army.mil
Patel is a mechanical engineer, Sean Wallace
and Scott Lux are with Data Analysis and
Modeling, and Constandinos Mitsingas and
Irene Andsager are with Data Analysis, all with
the U.S. Army Engineer Research and
Development Center Construction Engineering
Research Laboratory, Champaign, Illinois.

PUBLIC WORKS DIGEST • OCTOBER/NOVEMBER/DECEMBER 2017

Phase 2 increases solar array wattage at Fort Campbell
by Heather Huber

A

June 9 ribbon-cutting ceremony at Fort
Campbell, Kentucky, celebrated the
completion of the final phase of Fort
Campbell’s 5 megawatt solar array.
“It’s amazing to think how much Fort
Campbell has changed over the last couple of
years, and how much it’ll continue to move
forward,” said Col. James “Rob” Salome,
garrison commander. “It’s a special time; it’s
important to Fort Campbell for us to try and
move as much as we can toward sources like
solar.”
The two-phase project used two thirdparty financed contract vehicles. Phase one
incorporated a Utility Energy Services Contract
for a 1.9 megawatt array executed through a
10-year contract with Pennyrile Rural Electric
Cooperative Corporation and a $3.1 million
grant from the Commonwealth of Kentucky.
Phase two used a 27-year Renewable Energy
Service Agreement and an $800,000 grant
provided by the Department of Energy’s Federal
Energy Management Program to install the
remaining 3.1 megawatt array. The U.S. Army
Corps of Engineers, Engineering and Support
Center, Huntsville’s Energy Division manages
the Utility Energy Services Contracting and
Power Purchase Agreement programs.
Salome said when the project started in 2012,
the post was seeking ways to refine energy usage
in an efficient way. The original plan was for
the array to produce the equivalent of 3 percent
of the post’s energy usage.
“Well now with the work that we’ve all done
to make this possible, it’s going to represent 10
percent of our total [energy] utilization,” he said.
The 5 megawatt solar array is expected to
annually produce enough renewable energy to
power 463 homes.
Work on the solar array began in 2012 when
the Fort Campbell Directorate of Public Works
partnered with the Huntsville Center and
the Department of Energy to put together a
renewable energy plan for the post.
“Through a Utility Energy Services
Contract, we could actually fund a portion of
the project … through a (third-party financed)
mechanism,” said Rick McCoy, chief of the
Directorate of Public Works business operations
and integration division.
The Utility Energy Service Contract allowed
the installation to complete phase one of the

William J. Eggleston III, right, a safety engineer with the U.S. Army Engineering and Support Center,
Huntsville's Safety Office, explains a solar array project at Fort Campbell, Kentucky, to summer hire
Lorraine Rosello Del Valle; Erika Cosper, a Pathways intern; and Jacob Morrison, a summer hire during a
recent trip to Fort Campbell. (Photo by Robert Whitney, U.S. Army Corps of Engineers)

project in 2015, installing enough panels to
produce 1.9 megawatts, with a 10-year payback.
Phase two was energized for a full 5
megawatts in April. The array is expected to
not only reduce the post’s energy load on the
power grid, it also will help save money.
“Power costs fluctuate based on when we use
them,” McCoy said. The hottest day in July
is when power’s the most expensive. By some
miracle that’s when [the array] makes the most
energy. When the sun’s highest in the sky and
you’re burning up and your air conditioner is
running like crazy. This [array] is making the
most energy that it could possibly make.
“The bottom line is it is producing energy
that’s reducing the cost of Fort Campbell’s
electric bill,” McCoy said. “It also reduces the
stress on the local power grids in Clarksville
(Tennessee) and Hopkinsville (Kentucky).”
The money saved on power consumption can
fund training for Soldiers.
“We’ve got to do all we can to shave off
spending in one direction to make sure the
Soldier is well trained because we can’t let him
go out there and defend us without the best,”
McCoy said. “That’s the way we all look at it.
We have an obligation to the taxpayer to spend
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the money wisely, but we also have an obligation
to the Soldier to make sure that any scant
resources that are available are spent as much in
their favor as possible.”
Although the solar array is completed on the
Kentucky side of post, McCoy is still hopeful
that Fort Campbell can partner with Tennessee
to build another 5 megawatts worth of panels.
“This is the beginning cause I know there’s
lots more things that we want to do and partner
on in order to really make ourselves as energy
independent as we can possibly be,” Salome
said.
Editor's note: Debra Valine, U.S. Army
Engineering and Support Center, Huntsville,
contributed to this article.
Huntsville Center POC is Sharon Gresham,
256-895-5246,
sharon.d.gresham@usace.army.mil
Fort Campbell POC is Rick McCoy,
270-412-0389,
james.r.mccoy76.civ@mail.mil
Heather Huber is a staff writer with the Fort
Campbell Courier.
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For 'clean power,' you gotta clean the sine
by Heath Helstrom

M

any products say they provide
“clean” power. We have solar
panels, wind turbines, hydro plants,
and geothermal products all promising to
combat climate change. But as we look into
the load side of these power systems, many
give us some of the least clean sine waves,
which in turn, can wreak havoc on your
electrical equipment and your wallet.
There are many components that affect
good power quality like low power factor,
harmonic distortion, voltage/current spikes
and sags, frequency changes, and unbalance
between each of the three phases on our
electrical grid. Power factor is essentially
a ratio in an alternating current system of
real power that a load uses to the amount
of apparent power supplied by the system,
sort of like ratio of beer you get in your
glass compared to the total size of the glass
including the foam. While a power factor
close to 1 is preferred to lower the peak
power demand, many pieces of equipment
like air conditioners, motors, elevators, and
refrigerators are large inductive loads, which
not only draw a lot of energy but also reduce
the power factor and further increase energy
consumption.
Harmonic distortion is the injection of
frequencies besides the desired 60 Hz into
electrical lines which distort the shape of the
alternating current sine wave. This is caused
by nonlinear devices, or equipment that uses
diodes or transistors, and it can damage
sensitive equipment, create communications
interference, and prematurely wear all
types of conductors and insulation in your
electronics. Many of these quality factors
can affect one another, and the use of many
modern electrical components can further
exacerbate these issues. Even the transition
to some LED lighting, while still offering
savings, can fall far short of estimates on
payback periods by providing low 0.5 power
factors and creating harmonic distortions of
greater than 66 percent.
Various companies promise to solve
pieces of the power quality problem,
but few have attempted to address all of
18

the issues entirely. As part of a project
order sponsored by Sierra Army Depot,
California, the U.S. Army Engineer
Research and Development Center
Construction Engineering Research
Laboratory tested claims from one of
these suppliers. Using an isolated grid in
Champaign, Illinois, the team installed a
commercial version of the product. The
team was able to test a few of the features
of the device using a 208-volt, three-phase
system with controllable loads.
A few of the units the team researched
that claim to address most, if not all, of
these issues are installed in parallel to the
loads, meaning the team only needed to
install a breaker in the panel for this unit to
connect to the system. This breaker allowed
the unit to be taken off the system by a
simple switch.
The goal was to measure how the device
would react when loads were turned on at
specific intervals. This was done by turning

on various types of tactical Environmental
Control Units at specific rates, performing
this while the unit was on and while the
unit was off. The team logged current
and voltage (on all three legs), power (real,
reactive, and complex), total harmonic
distortion, and power factor using a smart
meter.
The results showed the device: decreased
average and peak power, which resulted in
decreased energy consumption; decreased
average harmonics; partially balanced the
phase legs; minimized voltage droops and
swells, which resulted in a more stable
voltage level; minimized most inrush current
spikes (one spike could not be replicated);
maintained a more stable frequency;
decreased the average current on the neutral;
and improved the power factor.
Upon completing the tests, the team
realized the average current on the isolated
circuit was 60 amperes with a peak of 120
(See Clean Power, on page 19)
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Building revitalization helps improve efficiency, readiness
Story and photo by Sgt. Salvatore Ottaviano

Q

UEENS, N.Y. – The U.S. Army
Reserve's 99th Regional Support
Command hosted a ribbon-cutting
ceremony Aug. 17 for the revitalized Area
Maintenance Support Activity/Organizational
Maintenance Shop here in Fort Totten.
“We have not just revitalized the building
and made it more effective and efficient,
we’ve also made it more efficient in energy
conservation and energy disposal,” said Maj.
Gen. Troy D. Kok, 99th Regional Support
Command commanding general, to military
leaders, business partners and service members
attending the event.
“Our future is about how we make the
most effective Army Reserve,” Kok said. “It’s
through revitalization projects to take our
Army into the 21st Century.”
The maintenance facility underwent
a $12.6 million full-facility revitalization
by S&E Services, allowing technicians to
perform in an up-to-date facility to meet
readiness standards as well as train military
unit mechanics as needed so they can perform
maintenance while they’re deployed.
“Maintenance is a very important part of
what we need to keep our fighting forces as
strong as possible. So, it’s a great facility,” said
(Clean power, continued from page 18)

amperes. The unit being tested is actually
designed for circuits that average 100
amperes to 200 amperes with a peak
of 475 amperes. The team believes,
since it is oversized, that a properly
sized installation would have provided
better results. The team noticed, as
the environmental control units were
turned on, that the unit would “delay”
the response from the system. This delay
would be more prominent in an oversized
unit as opposed to a correctly sized one.
Based on results received from various
other locations, including military bases,
it is expected that energy savings for this

Maj. Gen. Troy D. Kok, commanding general of the U.S. Army Reserve’s 99th Regional Support
Command, speaks with U.S. Congressman Thomas R. Suozzi and New York City Council Member,
19th District, Queens, Paul A. Vallone at the ribbon-cutting ceremony Aug. 17 for the revitalized
Area Maintenance Support Activity/Organizational Maintenance Shop in Fort Totten, New York.
The center underwent a $12.6 million full-facility revitalization, allowing technicians to perform in
an up-to-date facility to meet readiness standards as well as train military unit mechanics as needed so
they can perform maintenance while they’re deployed.

U.S. Congressman Thomas R. Suozzi.
The project includes alteration to
the maintenance building consisting of
approximately 41,000 square feet as well as
the addition of two bay wash racks, floor
type of unit will be between 10 percent to
25 percent if the unit is correctly sized and
the facility has a power factor of 0.9 or
lower. If an installation has, or will, install
similar products, please contact the team
with any test results you perform, current
energy costs, and building/load types.
The team plans to compile information
from these various tests, which will allow
installations to use a payback tool based
on various building load types.
POC is Heath Helstrom, 217-373-3482,
heath.d.helstrom@usace.army.mil
Helstrom is a research civil engineer with the U.S.
Army Engineer Research and Development
Center, Information Technology Laboratory,
Vicksburg, Mississippi.

PUBLIC WORKS DIGEST • OCTOBER/NOVEMBER/DECEMBER 2017

drains and an oil-water separator to improve
environmental impact, and a building addition
of approximately 300 square feet.
“It’s so important to see successful
improvements here at Ft Totten for our
reservists and to provide the type of facilities
we need for our safety and for our troops,”
said New York City Council Member, 19th
District, Queens, Paul A. Vallone.
The facility is certified Leadership in
Energy and Environmental Design Silver,
allowing the Army Reserve to reduce its
impact on the environment, while saving
taxpayer money.
“The revitalization helps provides a really
good hub for the region in case of any Mother
Nature disaster,” said Command Sgt. Maj. Al
Almeida, 99th Regional Support Command
command sergeant major. “It also provides
some economic development with jobs in that
some of our civilian military technicians can
get employment here.”
POC is Sgt. Salvatore Ottaviano,
Salvatore.r.ottaviano.mil@mail.mil
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Water
Leveraging environmental data collection to help reduce water usage
by Thomas J. Wildoner, Jr.

T

obyhanna Army Depot has been
involved in the installation and
testing of environmental data
collection system for more than 20
years. Recent developments in collection
technologies have helped reduce the cost of
installing these systems and have simplified
the management of the technologies.
It is now economical to relay the
information from a remote level sensor
instead of reading it once per month and
missing important events. As an added
benefit, typically, no expensive cable runs
(network, telephone or fiber) are required,
and in some cases, the ability to use solar
power panels when there is no power
available at the remote site.
Using small programmable logic
controllers manufactured by Campbell
Scientific, the Pennsylvania depot staff has
been able to collect, monitor and analyze
data from more than 30 sub-systems around
the installation. Each year the depot adds
additional modules and sensors to the
system, as needed.
This data collection and analysis has
helped reduce water usage 59 percent
during the past 20 years despite changes in
population levels and mission requirements.

This graph shows a typical range of high, low and
average water pressure readings (pounds per square
inch) during a normal operating day.

Presently, sensor technology is in place
to monitor and log water flow rates, water
pressure in the distribution system, tank
levels, groundwater levels and recharge rates,
20

meter reading, residual chlorine analysis,
valve positions, and so much more.
Data is collected and processed
locally, within the programmable logic
controllers, and transferred to the depot’s
Environmental Branch via spread spectrum
radio signal. None of the environmental
systems are used for process control, only
for monitoring and data collection. In
the Commonwealth of Pennsylvania, only
state certified operators can make process
control decisions. Each programmable logic
controller also is equipped with a battery
backup that can continue to collect and store
data until power is restored. The length of
time it will continue to collect data is based
upon the frequency of the data collection
and transmission.
Simply installing a data collection system
will not save you water. This is important
enough to mention twice. Simply installing
a data collection system will not save you
water. You will have to examine the data
and get a “feel” for what your system looks
like under normal operating conditions.
The graphs (Figure 1 - Normal Water
Pressure Day and Figure 2 -Abnormal
Water Pressure Day) show examples.
The graphs show actual data collected
on July 1 through 18, using a Dwyer Series
DPG-200 digital pressure gauge. The
collected data shows hourly maximum,
minimum and average pressure readings in
pounds per square inch. Figure 1 illustrates
a normal day compared to Figure 2, which
illustrates some unusual activity going
on in the system. As it turns out, these
fluctuations were caused by fire hydrant
flushing and testing. These graphs can be
updated in real-time and trigger alarming
based on the readings. Once you learn the
fingerprint of your system, you can design
alarming and triggering levels.

This graph shows an abnormal range of high and
low water pressure readings (pounds per square inch)
during a normal operating day. Real-time display
of data such as this is actionable and allows you
to start researching the cause of these readings (i.e.
water leaks, water line breaks, hydrant testing, etc.).

How has Tobyhanna Army Depot used
this collected data to save water?
• Monitoring tank levels to insure tanks
are not overflowing.
• Monitoring major water valves to make
sure the system is not over pressurized.
• Monitoring water meters and
examining trends.
• Monitoring water pressure for quick
reaction to water line breaks.
• Monitoring water processes such as
reclaimed water and rain water system.
There has never been a better time to
collect environmental data and use it as a
tool to make your operations more efficient.
POC is Thomas J. Wildoner Jr., 570-615-6498,
Thomas.j.wildoner.civ@mail.mil
Wildoner is an Environmental Protection Specialist
at Tobyhanna Army Depot.

You can also use this collected data to
account for the water used during the
hydrant flushing by examining the water
tank level losses during this event and
comparing it to the normal flow levels. The
possibilities are endless.
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New technology recycles water for DECON operations
by Robert DeDeaux

W

hether an explosion of radioactive
material in a large city or a lone
military convoy hit with a chemical
improvised explosive device, prevention is
ideal but cleanup is imperative. The amount of
usable water needed in both scenarios would be
in short supply. New technology will provide
water to Soldiers and first-responders in event
of a chemical, biological, radiological and
nuclear, or CBRN, incident.
The Environmental Security Engineering
Team of the U.S. Army Engineer Research
and Development Center’s Environmental
Laboratory recently demonstrated the
effectiveness of the Decontamination Effluent
Treatment System in treating wastewater from
chemical, biological, radiological and nuclear
decontamination operations at the laboratory’s
Vicksburg, Mississippi, campus on June 27.
“We are seeking a solution to something
that hasn’t been addressed before,” said Victor
Medina, an engineer in the Environmental
Engineering Branch and the project’s principal
investigator. “This project focuses on the
wastewater generated from decontamination
after a chemical, biological, radiological and
nuclear attack. The Army, DOD and EPA
currently have no capability to treat or recycle
the contaminated effluent from its aqueousbased CBRN decontamination operations on
site.”
CBRN agents exist due to wartime
activities, industrial production and advances
in agricultural sciences. Decontamination
following such an event requires a large
amount of water resulting in contaminated
wastewater, which is potentially dangerous
to the warfighter, local populations and the
environment.
The Decontamination Effluent Treatment
System conserves water and can substantially
reduce disposal costs for wastewater. The
treatment system reclaims greater than 80
percent of the influent clean water that can be
reused for additional vehicles and equipment
decontamination, reducing water needs by
60 to 70 percent. Treated water also can be
returned to the environment, and the volume
of water requiring disposal can be reduced by
greater than 80 percent.
During the demonstration, the area’s stormwater drainage was blocked then routed
into the system for treatment. Vehicles went
through the decontamination area where
personnel washed the vehicles and then
recycled the effluent from the underlying

Dr. Victor Medina of the U.S. Army Engineer Research and Development Center’s Environmental
Laboratory presents water samples after conducting a simulated decontamination operation.
(Photo by Stacy Tennison)

drainage pipes. The treatment system separated
the contaminated effluent from the drain into
usable water stored in reclaimed-water tanks
and potentially harmful wastewater rejected
from the system was stored in wastewater
tanks. The clean reclaimed water was used to
clean the next contaminated vehicle. After
the clean-up, the recycled water inside the
reclaimed water tanks tested negative for all
harmful contaminants.
The system uses a multi-unit process to
purify water including sand filtration, water
softening, granular activated carbon and reverse
osmosis.
“This system is the first portable system ever
designed for the treatment of decontamination
water,” Medina said. “As such, it is designed
to treat virtually any contaminant that could
be found at its target flow rate of 10 gallons
per minute. It is also designed to have a low
capital cost to allow the system to be disposed
of after use if necessary due to highly toxic
contaminants.”
Contaminated effluent creates storage,
transportation and treatment problems.
There is a great need for a technology that
safely decommissions water-based CBRN
contamination while reducing logistics costs.
The new system has the potential to greatly
decrease the amount of contaminated effluent
released into the environment.
Medina’s team, funded by the
Environmental Quality and Installations
Program, has worked for the past three years
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on the Decontamination Effluent Treatment
System technology to treat virtually any
CBRN contaminated area and minimize
decontamination water requirements. This
treatment system is easy to deploy, operate and
maintain, greatly reduces liabilities.
The Environmental Security Engineering
Team was instrumental in the success of the
demonstration and research. Scott Waisner,
a research engineer, led the treatment system
construction effort and the setup of the
demonstration. Dr. Edith Martinez conducted
testing on the system components; and Jared
Johnson, research and environmental engineer,
designed and implemented the control systems.
“Water is something we need and the
resources are becoming hard to come by. It’s
often challenging to get water sources into
[combat] theatre,” Medina said. “Our goal is
to treat, reuse or recycle the water for military
readiness, and we hope the technology created
will have spin-off value to solve water problems
that exist in U.S. communities.”
POC is Victor Medina, 601-634-4283,
victor.f.medina@usace.army.mil
Medina is a Research Engineer with the U.S. Army
Engineer Research and Development Center
Environmental Laboratory, Environmental
Engineering Branch, and Robert DeDeaux is a
public affairs specialist with the U.S. Army
Engineer Research and Development Center.
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Rainwater harvesting can supplement water supplies
by Victor F. Medina

M

any U.S. Army and Department of
Defense installations are located in
water-stressed locations. Rainwater
harvesting is an excellent means of supplementing
water for use on site.
Using rainwater, where appropriate, conserves
potable water consumption. Rainwater harvesting
describes processes in which precipitation is
diverted, captured, and stored for use on-site, as
opposed to allowing it to run off, evaporate, or
infiltrate into the soil. Rainwater harvesting also
can also include capture from surface water runoff;
however, in many jurisdictions, runoff is subject
to surface water regulations, which can limit
applications of surface water collection.
Elements of a Rainwater Collection System

The key elements of a rainwater
harvesting system are:
• Collection or capture systems - systems
that collect and capture rainwater. Rooftop
collection systems are common, taking
advantage of drainage and gutter systems.
Surface water collection also is feasible.
• Conveyance systems - Gutters, channels,
and pipe systems to carry collected water to
storage and areas of use.
• Storage - Storage systems keep collected
rainwater for later use. These typically are
tanks, either on the surface or below the
ground. Open ponds also may be used,
particularly for irrigation, and may have a
decorative effect, but these also are subject
to contamination and evaporative losses.

Rainwater may be diverted to groundwater
for storage. Some systems may divert
collected rainwater directly into irrigation
systems, and not require storage systems.
• Treatment - Harvested rainwater is
generally a very good water source, but it
can have some dissolved and suspended
contaminants. Treatment will be required
for most potable uses and possibly for some
non-potable uses. Treatment typically
includes filtration to remove particulate
matter in the collection and conveyance
of the rainwater and possibly a method to
remove any dissolved metals, such as ion
exchange. Simple disinfection (chlorination,
ultraviolent light, solar) may be required, to
control microbial growth in various systems,
including in the storage systems.
Construction, Payback, and LEED
Rainwater harvesting systems are typically easy
to construct. Roof sloping and gutter collections
are generally installed on most building, so it
is often possible to modify existing roofs into
effective collection systems. The amount of water
rainwater harvesting can offset varies depending
on the application, but a reasonable estimate
would be between 30 percent and 50 percent
(although some applications provide 100 percent
of water needs). Rainwater harvesting associated
with building design can qualify for up to seven
Leadership in Energy and Environmental
Design points. Payback periods are variable,
but are reportedly on the order of 10 to 15
years, with periods as short as five years being
reported. Rainwater harvesting also could result
in energy savings due to reduced conveyance costs
(harvesting is typically conducted near point of
use) and low treatment costs.
Requirements
Rainwater harvesting can assisting meeting
a number of Army and Federal Requirements,
including:
• Low Impact Development as related to
stormwater (U.S. Army 2013)
• Presidential Executive Order 13693:
Planning for Federal Sustainability in the Next
Decade
• Army memorandum, Sustainable Design and
Development Policy Update (Oct. 27, 2010)

Elements of a rooftop rainwater harvesting system.
(Courtesy graphic)
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• Army Net Zero Water (and Energy).
Regulatory
There are no federal regulations that limit the
collection and use of collected rainwater. However,
many states do have regulations that could limit
use. Most of these are related to water rights
to the rain. The National Conference of State
Legislatures has a good website summarizing
state laws affecting rainwater harvesting: http://
www.ncsl.org/research/environment-and-naturalresources/rainwater-harvesting.aspx. Colorado has
been the most restrictive of rainwater harvesting,
as prior to 2007, rainwater harvesting could not
be implemented. In 2016, Colorado House Bill
1005 allowed homeowners to use two barrels with
a combined capacity of 110 gallons to capture rain
from rooftops. Utah, Arizona, and Oklahoma also
have some regulatory restrictions on rainwater
capture.
An Example
A series of literature searches were conducted
to find rainwater harvesting projects associated
with military installations. The search found 10
applications at five locations across the United
States, including in Washington, Hawaii, Virginia,
North Carolina, and Puerto Rico. One example
is Federal Center South, located in Seattle,
which serves the headquarters for the U.S. Army
Corps of Engineers Northwest Division, and is
an award winning building completed on 2012.
A key feature of this innovative building space is
rainwater collection and use. Collected rainwater
is collected by a rooftop runoff system as well
as by collection via a soil infiltration system and
stored in a 25,000-gallon underground cistern.
The collected water is used for toilet flushing and
irrigation. The goal of rainwater harvesting is
to collect 430,000 gallons annually, which would
allow for a 79 percent reduction of water needed
for flushing and 14 percent reduction of water
for irrigation. Collected rainwater also is used for
decorative water features in the building.

POC is Victor Medina, 601-634-4283,
victor.f.medina@usace.army.mil
Medina, Ph.D., P.E., is a Research Engineer with
the U.S. Army Engineer Research and
Development Center Environmental Laboratory,
Vicksburg, Mississippi.

• Office of the Secretary of Defense Energy
Independence and Security Act 438:
Maintaining or reducing predevelopment runoff
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Right as rain: Army Reserve harvests rainwater
by Jonelle Kimbrough

P

oet Henry Wadsworth Longfellow once
said, “Into each life, some rain must fall.”

For the United States Army Reserve,
the mission is life, and rain is an opportunity to
be an agile, innovative force in the Department
of Defense.
The Army Reserve Water Security
Implementation Strategy guides the
Command’s efforts to conserve missioncritical water assets. Goal Three of the strategy
is “Utilize Alternative Water Sources,” or
sustainable sources of water that reduce
the demand for fresh surface water and
groundwater.
One alternative water source is rainwater.
Rainwater harvesting can save the Army
Reserve’s natural resources and bolster its water
security for the future. To that end, the Army
Reserve Installation Management Directorate
and Pacific Northwest National Laboratory
have implemented rainwater harvesting at
vehicle wash facilities in the 63rd and 81st
Regional Support Commands.
Susan Loper, an analyst with Pacific
Northwest National Laboratory, calls rainwater
harvesting for vehicle wash a viable initiative
for the Army Reserve. “Vehicle wash is more
common at Army Reserve sites, compared to
other non-potable water applications such as
irrigation,” she said
More than 460 Army Reserve Centers
across the country have vehicle maintenance
facilities.
To identify potential rainwater harvesting
sites, a team from the Army Reserve
Installation Management Directorate and the
laboratory conducted a strategic geospatial
study. The study examined factors such
as rainfall, water use, water demand and
watershed vulnerability, which indicates an area
where the potable water supply is or will be
threatened. About 42 percent of Army Reserve
facilities are in “vulnerable” areas.
Using the study results, the team identified
more than 300 facilities in the Southeast,
Northeast and Midwest regions of the
continental United States as suitable candidates
for rainwater harvesting. Grand Prairie Army

Reserve Center, Grand Prairie, Texas, and
Harry Milton Kandel Army Reserve Center,
Savannah, Georgia, were named pilot sites.
The Grand Prairie and Savannah centers
have relatively high demands for vehicle wash,
Loper said. Rainwater harvesting can fulfill
most, if not all, of those demands. Equally
significant, Grand Prairie and Savannah are
in vulnerable watersheds due to numerous
environmental, economic and social factors.
Rainwater harvesting will conserve valuable
potable water resources for the Army Reserve.
Potentially, the Grand Prairie site will supply
140,000 gallons of rainwater each year, and the
Savannah site will supply 200,000 gallons of
rainwater each year.
The projects also will support the
Command’s efforts to reach federal water use
reduction goals. As a federal entity, the Army
Reserve must reduce its water use intensity by
two percent annually - for a total reduction
of 36 percent - by 2025, compared to a 2007
baseline. The Army Reserve has reduced
water use intensity across the enterprise by 44
percent since 2007, far exceeding the goal.
Rainwater harvesting will leverage
partnerships between the Army Reserve and
its stakeholders. Contractors installed the pilot
systems at the sites in February and March.
On-site professionals will operate and maintain
the systems with the Army Reserve Installation
Management Directorate and the laboratory
monitoring the systems during their first years
of operation.
Rainwater harvesting will enhance the Army
Reserve’s mission readiness because it saves
potable water for the enterprise’s most valuable
resource - its Soldiers.
“Water is absolutely necessary for us to
train,” said Trey Lewis, Army Reserve Water
Program coordinator. As a former Soldier,
Lewis understands water’s vital role in the
military’s battle rhythm. “We can train without
internet access. We can train without electricity.
For a limited time, we can even train without
food.
“If we run out of water, we’re done, and
we’re done right away. In a cantonment area,
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the toilets do not flush. The sinks do not flow.
Everything shuts down. In a field environment,
a water shortage can become a life or death
situation, especially in hot summers when
training is at its most intense,” he said.
“Rainwater harvesting helps us avert situations
that would delay or stop training, get in front
of the curve during natural disasters, and help
us become - in the event of an emergency - an
asset that can provide assistance and security
instead of a liability that needs assistance.”

Rainwater harvesting
will enhance the Army
Reserve's mission
readiness because it
saves potable water for
the enterprise's most
valuable resource –
its Soldiers.
Lewis visited the Savannah site, and his
impressions were favorable, noting that so far
the personnel at the Army Reserve Center’s
vehicle wash facility are pleased with the
rainwater harvesting system’s performance.
“Overall, [the project] seems promising,” he
said.
The Army Reserve depends on water to
sustain its warfighters, maintain its facilities
and accomplish its missions. Cutting-edge
technologies such as rainwater harvesting will
protect precious natural assets, support Soldiers
and fully enable the nation’s defense.
More information about the Army Reserve
water conservation initiatives is available at
www.sustainableusar.com.
POC is Jonelle Kimbrough, 910-570-8906,
jonelle.kimbrough.ctr@mail.mil
Kimbrough is the communications coordinator,
Army Reserve Sustainability Programs.
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Building water system resilience through end use assessment
Story and photo by Elisabeth Jenicek

W

ater is a vital resource for
execution of the Army’s global
mission. Continuing availability
of the water supply is vital to the critical
missions on installations. Interruptions
to water supplies on Army installations
have occurred for a variety of reasons. Fort
Bragg, North Carolina, was affected by a
localized drought in 2007. Fort Leonard
Wood, Missouri, sustained damage to its
drinking water treatment plant in December
2010. Flooding at Fort Leonard Wood
this May inundated the water treatment
intake pumps. Both Fort Bragg and the U.S.
Army Research and Development Center,
Vicksburg, Mississippi, suffered the effects
of water main breaks in 2017. Insufficient
water supplies will compromise readiness
and mission sustainment, affecting the
ability to train and support the force.
This type of occurrence spurred a
research effort to develop water use intensity
factors for the range of facilities found
at installations to answer the following
questions: What is the range of water
demand for an installation starting with the
minimum of supplying mission-critical uses
only to supporting all water end uses? How
long of an interruption in water supply can
be tolerated, using available back-up sources,
before mission-critical functions are affected
and the level of desired risk is exceeded?
How does water demand vary as compared
to use factors, such as square footage,
population, Soldiers trained, meals served,
or patients treated? What is the correlation
between water demand and climate zone?
Installations document water use with
data from meters located at points of
water production or purchase. Although
federal policy requires the building-scale
energy meters, the Department of Defense
establishes criteria for installation of meters
based on the cost, not the scarcity, of water.
Because few water meters are installed, little
building or end use demand data is available
to determine the water used by individual
facility categories.
There also is a dearth of information
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about the amount of water that should be
consumed by individual water end uses on
an installation. Studies of water demand
off-post focus primarily on residential
building classes, with little benchmark data
available for commercial, industrial, and
institutional facility groups. Some buildings
in this inventory correspond well to civilian
equivalents, e.g., offices and recreational
facilities. Other buildings are unique to the
military mission, including motor pools
and training for chemical and biological
protection. There are Army facilities similar
to civilian counterparts, but carry unique
resource footprints corresponding with
their use, e.g., barracks (very different from
college dormitories) and family housing
(smaller than off-post equivalents, but
typically supporting larger families).
Researchers from Engineer Research
Development Center Construction
Engineering Research Laboratory are
drawing on data and case studies both onand off-post. The literature review showed
that most studies were from the US and
dated between 2003 and 2013. The subjects
of the literature review varied in scale from
a single region or type of facility to general
water consumption.
Previous water studies on Army
installations provide some benchmarks
where metered data was available. Many
end use assumptions are based on modeled
values or rules of thumb, for example,
plumbing fixture assumptions from
Leadership in Energy and Environmental
Design. Existing military water models are
another source for end use assumptions.
These include the DOD Water Needs
Assessment Tool and the Net Zero Planner.
New data for this effort was collected
from installations located in a range of
climate zones and with a variety of missions.
These missions include troops, training,
research, and industrial. Data collected
included water use (both total and metered
building), real property data, population, and
end use factors such as monthly barracks
manning and number of meals served in
dining facilities.

Dining facilities are high water users, largely due to
sanitation requirements.

Data is being evaluated to develop a range
of water use intensities for specific end uses
across a range of conditions, e.g. climate,
op tempo, etc. Products incorporating these
values include look-up tables, a software
tool, and facility-type fact sheets. These
tools will help installations target end uses
with the highest water use intensities for
conservation programs. In addition, the
software tool will enable installations to
calculate mission essential water demand as
a step in developing water security plans.
For Army fixed installations, water supply
represents a critical resource for which there
is no substitute. Any interruption in supply
will result in degraded training, reducing
readiness of Soldiers and their equipment,
force projection, industrial base disruptions,
and reduced quality of life for Soldiers,
Families, and Civilians. The ability to
quantify a minimum sustainable amount of
required water for prioritizing allocation is
invaluable to sustaining the mission.
POC is Elisabeth Jenicek, 217-373-7238,
elisabeth.m.jenicek@usace.army.mil
Elisabeth Jenicek is a senior research mechanical
engineer at the Engineer Research Development
Center’s Construction Engineering Research
Laboratory in Champaign, Illinois.
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Waste
Vicenza Military Community weighs in on waste
by Karin Martinez

V

ICENZA/LIVORNO, Italy –
Digging through trash may not be for
everyone, but the time one contractor
spent doing this is paying dividends.

percent, which means 47 percent of the
community’s waste reaches the landfill - close
to the Army's goal, which is to reach a 60
percent diversion rate by the end of 2018.

Directorate of Public Works hired
contractor AMEC Foster Wheeler to assess
the efficiency of waste sorting at United
States Army Garrison Italy, with both the
Vicenza and Darby military communities
included in the assessment.

Non-hazardous waste leaving U.S. Army
Garrison Italy installations are separated
into plastic, cans, glass, paper (including
cardboard), organics and dry waste. Larger
wastes collected include wood, metal, yard
waste, electric/electronic and bulky wastes
such as furniture.

“We want to find ways to prevent as
much of our waste from reaching landfills as
possible. This work will help us determine
how to best spend our limited resources
to reach that goal,” said Rodger Allison,
Directorate of Public Works pollution
prevention manager.
The garrison wants to divert waste from
landfills by reducing, reusing and recycling.
The current rate of waste diversion is 53

Contractor employees pulled waste from
waste bins at the silver waste bin stations
and eco islands throughout the garrison,
separating, it, weighing it, and estimating the
volume for the different types. Then it was
placed in proper receptacles for disposal.
The assessment shows there is more dry
waste than any other type of waste leaving the
garrison, although 65 percent of that waste
sent to the landfill could easily be recycled,
according to the assessment. Organics,
plastics and paper are respectively the largest
quantities of recyclables by weight followed by
cans and glass.
Areas generating waste are classified as
residential, commercial and industrial.
In the Vicenza Military Community,
commercial activities dispose the most organic
waste into the dry waste stream by a wide
margin as compared to plastics and paper.
Industry disposes of more plastics and paper
into the dry waste stream. Residential areas
equally include all three of these items in the
dry waste stream.
The Darby Military Community shows
slightly different results from the survey.
Industrial and commercial areas have high
levels of organics with plastics and paper close
behind, while residential areas show higher
levels of recyclable paper disposed with dry
waste.

U.S. Army Garrison Italy Directorate of Public
Works contractor personnel in the weigh some
recyclable paper found in a dry waste bin headed for
the landfill. The current rate of waste diversion is
56 percent, meaning that 44 percent of community
waste reaches the landfill. (Courtesy photo)

The public works directorate is evaluating
ways to increase the amount of recycled
wastes while reducing the dry waste stream.
A possible solution could be as simple as
improving placement of waste bins or as
complex as coordinating some operational
changes with units and tenants.
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The garrison generates more than five
tons of waste each year at a cost of more
than $2.75 million. The cost of removing
recyclables here is a small fraction of the
cost to remove mixed dry waste. Thus, not
only is improved waste sorting better for the
environment, it is also better for the taxpaying
community.
POC is Bernie Kruse, DSN 314-637-8206,
Charles.b.kruse.civ@mail.mil
Kruse is the Deputy Director of Public Works, Chief,
Engineering Division, Directorate of Public Works, and
Karin Martinez is Chief of Public Affairs, U.S. Army
Garrison Italy.
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One Soldier's trash can become another Soldier's treasure
by Master Sgt. Shelia L. Cooper

K

ANDAHAR AIRFIELD, Afghanistan
– The retrograde sort yard here is a
multiclass supply yard for serviceable
and unserviceable items and equipment that
can be issued to other Soldiers, civilians,
contractors or coalition forces.

Behind this operation is one Soldier who
has made this venture successful.
First Lt. Jose Casapao, a logistics officer
assigned to the 746th Combat Support
Sustainment Battalion, 1st Armored
Division Resolute Support Sustainment
Brigade, is the officer in charge of the
retrograde sort yard at Kandahar Airfield.
Through his leadership, dedication and
determination, he and the three Soldiers
and 41 contractors who work alongside him
have turned a warehouse into the one place
on the installation where you may find items
you need for free.
“We’re a junk yard, ‘Sanford and Sons’
type of operation,” Casapao said. “Retro/
sort’s goal is to ensure that these items
that might be able to be reutilized are put
back into the supply system so that the
government can get their money back.”
By putting items back into the Army
system or giving these items to units in
need, the government saves money by
reissuing used items instead of buying new
ones.
“So that’s our job, to get those items and
try to see if we can put them back into the
Army supply system,” Casapao said. “If not,
then we advertise it to see if the warfighters
here in KAF (Kandahar Airfield) or
throughout the Combined Joint Operation
Area-Afghanistan (might be able to use it).”
Casapao said the program started in
2009 for the sole purpose of saving the
government money, and his team is trying to
continue the program.
When units leave Afghanistan, or if a base
closes, most units leave pieces of equipment
behind that are not on the property book
and these items are collected and dropped
off at the yard.
“We try to save items from going to the
shredder at the Defense Logistics Agency,”
Casapao said.
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Although the program has gotten smaller,
his team still processes about 20 containers
per week of free items.
“All the property that we receive can’t be
on anyone’s property book,” Casapao said.
“If it is not on your hand receipt, you can
bring them to the retro/sort yard. We’ll
manage it and see if it is something that we
can reutilize or see if we can put it back in
the system, and it will save the government
money.”
At the retrograde sort yard, the team
receives all kinds of items.
“We have seen a lot. For example, ink
cartridges. I received Tricons full of ink
cartridges because when the unit leaves
they just say bye-bye, because it is not an
accountable item or on the property book,”
Casapao said. “So it comes to me and I try
to reutilize them. Now when I look at that
printer cartridge conex (box), I try to make
it zero, with no ink cartridges at all. That’s
my goal.”
Overall, his goal is to issue, turn in or
reutilize everything in his yard.
“If the free-issue yard has nothing to
issue, then I have done my job,” he said.
When Casapao and his team advertise
items in the retrograde sort yard, units get
the word and stop by daily to see what items
are available.
“On my roster right now I have about 250
people, but my goal is to make it bigger,” he
said. “On average I have seen, on a good day,
my parking lot full of trucks, somewhere
around 50 customers a day.”
The yard receives items every day and has
repeat customers.
“Sometimes you leave with nothing,
but I have repeat customers who stop by
everyday just to see what’s new,” Casapao
said. “There’s no telling what will be in here
tomorrow.”
During his tenure, he has issued items
for Soldiers, contractors and coalition
forces. “I don’t care if you are military,
U.S. contractors, DOD or coalition forces,”
Casapao said. “We just issued about 75
vest plates and Kevlars to the Afghanistan

National Army special forces. I have two
officers right now on my roster from the
Romanian army. They come here all the
time because they go out just like us. That
was my goal, but before it was tough to get
items to them, but now as long as the memo
has a sponsor by a commander or a general
schedule 13 (GS-13) then they have access.
The more people that can utilize this the
better.”
During the past six months, Casapao and
his team have given out about $1 million to
Soldiers, civilians, contractors and coalition
forces, but has saved even more.
“For every unit that turns in equipment,
they get a Department of the Army Form
3161 from my Soldier, Spc. Juan P. Reyla.
He researches items and compiles it every
week, and will put a dollar amount next
to it. Right now, we are at $2 million that
we have given back to the Army. Anything
from batteries to small items, to civilian
small arms protective insert plates and
helmets that Special Forces units use all the
time,” Casapao said.
“My mission is to help redistribute used
items so they can be reutilized,” said Reyla, a
culinary arts specialist assigned to the 746th
Combat Support Sustainment Battalion.
“It is important because reutilization of the
items can help save the military money.”
The retrograde sort yard has different
items every day.
“We advertise through flyers put out
every week with updated information,”
Casapao said. “The more people who have
eyes on it, the better.”
With different items every day, what may
be trash to one Soldier may be just what
another Soldier wants.

Editor’s Note: This article was originally
published in the Fort Bliss Bugle, Fort Bliss,
Texas.
POC is Master Sgt. Sheila L. Cooper, 1st
Armored Division Resolute Support Sustainment
Brigade.
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Using Community Based Social Marketing to increase Fort Riley recycling
Story and photo by Chis Otto

F

ort Riley, Kansas, has been working on
building its recycling capabilities during
the last few years. One of the main
improvements was the addition of an automated
sorter in fiscal 2016, which has greatly improved
the installation’s ability to process and sort
recyclable materials.
Now that Fort Riley is using the sorter, the
Recycle Center can process about 800 pounds
of materials in the same time it would have
processed 100 pounds before the sorter. With
the increased processing capacity, the recycle
program is looking to increase recycling on post
to get more materials to feed the machine and to
cut down on the amount of trash coming in with
the recycling. Currently, about 30 percent to 40
percent of the materials coming into the recycle
center from family housing is trash. When that
happens, the conveyer belts on the machine have
to be stopped, and the Recycle Center Staff has
to physically remove most of the trash.
One of the ways the installation is looking
at increasing participation is by using the
Community Based Social Marketing approach.
In 2011, Fort Riley was selected as a Net Zero
Water Pilot Installation. The Directorate
of Public Works Environmental Division
worked with the EPA’s Office of Research and
Development to find innovative ways to conserve
water on Fort Riley. One water saving initiative
included hosting a Community Based Social
Marketing Workshop in 2012 with many of the
key water users on post. The Environmental
Division is now applying that methodology
to change behaviors of people on post that
hopefully will result in improved recycling.
Community Based Social Marketing is a
10-step process based on research in the social
sciences field and on the idea that behavior
change is most effectively achieved through
initiatives from the community level instead of
pushing from the top down. The 10 steps are:
• Step 1: Identify Goals and Objectives
• Step 2: Research: Stop, Look and Listen
• Step 3: Identify Behavior Change
• Step 4: Map Barriers and Motivators
• Step 5: Chose Target Audiences

Fourth-graders at Fort Riley, Kansas, get a good look at the new automated sorter during their tour of the
installation’s Recycle Center.

• Step 6: Plan your Community Based
Social Marketing intervention
• Step 7: Create an Effective Message
Strategy
• Step 8: Develop your Communications
Plan
• Step 9: Create an Evaluation Plan
• Step 10: Implement your Plan
Fort Riley conducted its first Community
Based Social Marketing meeting for Recycling
in July. The Environmental Division invited
representatives from the Environmental Division;
Recycling Center; Family Housing; Morale
Welfare and Recreation; the local school district;
Medical Command; the housing contractor;
and other key players for recycling on post. The
Environmental Division plans to have these
meetings quarterly and will continue to involve
more people.
The meeting participants discussed the
current state of recycling on Fort Riley, and
went over the 10 steps, focusing a great deal
on Steps 3 and 4. For Step 3, the participants
identified increasing recycling and preventing
contamination as the main goals. They then
worked on identifying barriers that prevent
people from recycling and what could motivate
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(or help) people to overcome those barriers.
Some of the barriers identified include not
enough access to recycling bins, not enough trash
can space for family housing (that could cause
people to put trash with curbside recycling), and
apathy. The participants then brainstormed on
ways to overcome them such as putting stickers
on recycling carts showing what not to recycle,
and potential awards from Morale, Welfare
and Recreation. The meeting participants have
since looked into options each group has to help
encourage the desired behaviors.
In addition to working through the 10-step
process, the meeting was an excellent opportunity
for all of the groups to come together and have
productive conversations involving the people
who work at the recycling center and the people
who generate the recycling. It set the framework
for identifying Recycling Champions in each
organization that can then work with their
respective communities to improve recycling on
Fort Riley.
POC is Chris Otto, 785-239-2385,
christopher.l.otto.civ@mail.mil
Otto is the Recycle and Solid Waste Coordinator,
Directorate of Public Works Environmental Division, U.S.
Army Garrison Fort Riley, Kansas.
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Fort Drum completes transition to no-sort recycling
Compiled by Fort Drum Public Works staff

O

n Nov. 29, officials at Fort Drum, New
York, met at its Transfer Station for a
ribbon-cutting ceremony to officially
mark the post’s transition to no-sort (single
stream) recycling. The ribbon-cutting marked
the culmination of three years of teamwork
required to implement no-sort recycling on the
installation.
In 2013, Fort Drum’s diversion rate for
recyclables was averaging around 25 to 30
percent. At that time, sorted recyclables were
collected from buildings by a contractor, taken
to a central facility, sorted again, packaged for
shipment, and then sold through the Qualified
Recycling Program. When the U.S. Army
Installation Management Command directed
all garrisons to be at 50 percent diversion, Fort
Drum’s current solid waste program manager,
Tony Reali, knew that the installation would
need to change how it recycled.
“We wanted to make recycling easier and
more efficient,” Reali said. “Single stream
recycling just made sense. It takes less time, saves
money and it is easier. And when something is
easier, people are more willing to participate.”
After reading about successful no-sort
recycling programs in other communities,
the Fort Drum Public Works’ Environmental
Division staff began evaluating the feasibility
of switching. They were soon convinced that
changing to no-sort recycling would achieve
three things:
• Recycling would be easier.
• Diversion rates would increase.
• Fort Drum would save money, manpower,
and time.
The Environmental staff proposed placing

no-sort recycling dumpsters throughout the
installation. Unit personnel or custodial staff
would remove unsorted recyclables from their
building and place them in these dumpsters.
Public Works personnel would then consolidate
and compact the mixed recyclables at Fort
Drum’s transfer point into a roll-off container.
A contractor would ship the mixed recyclables
to the nearest material recovery facility for
processing.
A cross-functional team of representatives
from various Public Works offices completed a
three-month cost benefit analysis that compared
the cost of doing business as usual to no sort
recycling and looking in depth at step-bystep operations, both current and future. This
included manpower and funding requirements,
equipment and facility needs, risk assessments,
sensitivity price analysis, contract obligations, and
life, health and safety considerations.
The team determined that operational costs
could be cut in half (from $824 per ton to $409
per ton) if Fort Drum shipped mixed recyclables
to a regional material recovery facility. The
analysis showed that the Qualified Recycling
Program’s loss of minor revenue from the sale of
commodities like bales of cardboard and plastic
was significantly offset by savings in contract
labor costs to sort, package, ship, and market
recyclables. Furthermore, the cost to dispose of
refuse in the landfill ($44 per ton) was almost
double the cost of tipping fees at a regional
material recovery facility ($24 per ton).
The largest hurdle was that the three counties
adjacent to Fort Drum do not have a material
recovery facility that processes single stream
recyclables with the closest material recovery
facility 80 miles away, outside of Syracuse, New
York. As a result, Public Works worked closely
with the Mission Installation Contracting
Command to secure a new contract to transport
recyclables to one of two material recovery
facilities in the region. The contracting command
helped shape the desired services while ensuring
the service remained cost-effective.
Once the transportation contract was
locked, Fort Drum began placing single
stream dumpsters at locations throughout the
installation. The first recycling dumpsters were
placed at Wheeler-Sack Army Airfield and
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DUMPSTER RULES
ALL-IN-ONE RECYCLING
NO SORTING  NO BAGGING

ACCEPTABLE

PLASTICS

EXCEPT BAGS

PLACE WITH REGULAR TRASH:
ALL PLASTIC BAGS



TAKE TO FD TRANSFER STATION:

PAPER PRODUCTS
EXCEPT SHREDDED PAPER

UNACCEPTABLE
LARGE ITEMS (55 GAL DRUMS, PALLETS)
SHREDDED PAPER
ELECTRONIC WASTE (E-WASTE)
SCRAP METAL
SCRAP WOOD
POLYSTYRENE (STYROFOAM)
FOOD WASTE



CARDBOARD
GLASS CONTAINERS

C WIRE (BRING TO DLA - BUILDING 1350)
MRE - UNOPENED (RETURN TO UNIT SUPPLY)
MUNITIONS (RETURN TO ASP)
MEDICAL WASTE (TAKE TO GUTHRIE CLINIC)
HAZARDOUS WASTE (CALL 315-772-6111)
SMALL BATTERIES (CALL 315-772-6111)
AUTO BATTERIES (RETURN TO LRC SUPPLY)

BOTTLES
CANS
METAL
ALUMINUM

FOR ASSISTANCE WITH ITEMS NOT LISTED CALL 315-523-0021

FOR DUMPSTER SERVICE CALL
315-772-5944

-OR-

315-523-0021

WWW.FORTDRUMRECYCLES.COM

Recycling dumpsters such as these at Fort Drum,
New York, help the post increase its solid waste
diversion rate. (U.S Army photo)

then deployed methodically throughout the rest
of Fort Drum. Public Works personnel worked
in phases to prepare and educate users before
single stream collections went operational. As
new blue recycling dumpsters were placed, the
environmental staff educated building occupants
about the changes. Concurrently, Fort Drum
began a general awareness campaign to teach
the larger community about no-sort recycling.
Details on how-to recycle under the new system
were posted on its website,
www.fortdrumrecycles.com, and on the
dumpsters themselves. No-sort recycling also
was promoted at community events and included
in newcomers’ training.
Since transitioning to single stream
recycling, Fort Drum has seen steady growth
in its recycling rates. Its solid waste diversion
rate, excluding diversion of Construction and
Demolition waste, increased from about 45
percent in fiscal 2016 to about 54 percent this
year, as of July. Fort Drum officials expect the
diversion rate will continue to rise as program
participation increases.

Editor’s Note: Article for this material was
compiled by the Fort Drum, New York, Public
Works staff from multiple articles written by Mike
Strasser, a U.S. Army Garrison Fort Drum Public
Affairs Office staff writer.
POC is Michael S. Nuckols, 315-772-5063,
michael.s.nuckols.civ@mail.mil
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Environment
EARLI awareness pays dividends for Army installations
by Cynthia Judd

P

artnerships between Army organizations
can lead to more informed decisionmaking and can help save the
Army time, money and manpower. Good
partnerships can even minimize impacts to
Army infrastructure and mission capabilities.
The Evaluation and Assessment of Regulatory
and Legislative Impacts, known as EARLI,
does all of that and more.
Being aware of changing requirements and
preparing for compliance with new federal
and state environmental laws and regulations
is a challenge. Properly planning and
programming adequate funding is also difficult
without early identification and analysis of
potential costs and/or operational impacts
to installations from new environmental
requirements. Using the EARLI program can
work like an early warning system to ensure
installations are prepared for future regulatory
changes. Additionally, EARLI has launched
a SharePoint platform that allows ease of
communication between all members of the
EARLI community.
If Army installations are unaware of these
new environmental requirements, they could
be subject to mission and training restrictions,
fines and penalties, and budget shortfalls.
These issues stem from noncompliance,
unanticipated workload, and increased
operation and maintenance costs.
Reducing or eliminating Army
environmental liabilities through a
proactive and adaptive approach improves
Army readiness. Vigilantly analyzing
new environmental requirements, actively
monitoring the fluctuations inherent in the
regulatory and legislative process, and analyzing
their effect on the Army helps prevent training
shut-downs, unplanned expenses, and impacts
to Army operations.
Funded by the U.S. Army Installation
Management Command, or IMCOM, the
EARLI program is a partnership among
IMCOM, U.S. Army Environmental
Command, U.S. Army Corps of Engineers
Environmental and Munitions Center of
Expertise, and Army Regional Environmental
and Energy Offices. This expert environmental

professional team monitors, evaluates, and
analyzes proposed and promulgated federal and
state actions that have the potential to increase
compliance requirements and Army liabilities
that could impact Army readiness.
In 2016, EARLI identified a shortfall of
approximately nine percent of the IMCOM
operating budget due to environmental
regulatory and legislative changes. EARLI
analysis provided necessary justification to
ensure funds were available to accommodate
these new compliance requirements in the out
years for the IMCOM enterprise. It served as
that early-warning system.
Some of the regulatory and legislative
analysis that justified budget changes include:
• A change to the Clean Air Act in an
effort to protect the stratospheric
ozone caused an update to the Army’s
Refrigerant Management
Requirements.
• A revision to Underground Storage
Tank Regulations required secondary
containment, operator training and
more frequent monitoring.
• Increased Clean Water Act and Safe
Drinking Water Act legislation regarding
lead in drinking water is being discussed
in nine states: Alaska, Arizona, California,
Colorado, Hawaii, Nevada, Oregon, Utah
and Washington. This will potentially
impact 21 IMCOM installations, and the
possibility of impacting all CONUSbased IMCOM installations. The Army is
committed to providing safe drinking
water on its installations.
• Revisions to the Unregulated
Contaminant Monitoring Rule for public
water systems will require additional
sampling at any Army installation serving
more than 10,000 people. This affects 17
IMCOM installations.
• Addition of a subsurface vapor intrusion
component to the hazard ranking system
under the Comprehensive Environmental
Response, Compensation, and Liabilities
Act will require inspection of all
groundwater- and soil-contaminated sites
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to determine if the ranking will need to
change. This time-intensive and costly
action could result in sites being reopened
and subsequent additional cleanup.
• Listings of new species and critical habitat
designation will increase costs due to
additional planning requirements, species
monitoring and reporting. The
endangered Rusty Patched Bumble Bee
affects 17 IMCOM installations, 49
endangered species from the Hawaiian
Islands affect most Army activities at U.S.
Army Garrison Hawaii, and the
endangered Kenk’s Amphipod affects six
IMCOM installations. The threatened
Iiwi is found on one IMCOM installation
and the Eastern Massasauga Rattlesnake,
also threatened, is found on one IMCOM
installation.
EARLI data and partnerships with the
Regional Environmental and Energy Offices
educate the regulating body on how changing
requirements affect the military mission. Once
the regulating body understands the tradeoffs
and repercussions, they can remove or provide
military exemption to minimize the impact
to Army readiness. No matter the outcome,
EARLI aims to chart the future compliance
environment.
Symbol Legend
Money
Time

Mission

Manpower
Infrastructure

POCs are Cynthia Judd, 210-466-1769,
cynthia.y.judd.civ@mail.mil;
Robert
Kirgan,
210-466-1516,
Symbol
Legend
Robert.kirgan.civ@mail.mil; and
David Money
Carr, 210-466-0579,
david.j.carr.civ@mail.mil
Manpower

Judd is an Environmental Engineer and Kirgan is
Time
the EARLI
Program Manager with the U.S. Army
Environmental
Mission Command, and Carr is the EARLI
Program Manager, Installation Management
Infrastructure
Command
G4.
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Lab looks at 'dry-fog' technology for mold remediation, prevention
by Shane Hirschi and Dale Herron

M

old is a fungus that can grow on
virtually any surface provided moisture
is present, damaging buildings and
negatively affecting the health of building
occupants. The preferred solution is to control
and eliminate the source of moisture that
precipitates the mold growth.
However, this is an insufficient method
to a chronic problem. Long term solutions
within real world operational settings (where
building occupants continuously adjust system
specific heating, ventilation and air conditioning
set points to achieve their immediate comfort)
must address all surfaces where mold may
grow. These “comfort” adjustments inevitably
create environments where moisture and
temperature enhance the already prime onsite
environmental conditions for mold growth.
Another contributor to enhanced mold growth
is insufficient maintenance due to funding
levels at military installations.
Fort Campbell, Kentucky, and the U.S.
Army Engineer Research and Development
Center partnered with the Army Office of
the Assistant Chief of Staff for Installation
Management’s Installation Technology Transfer
Program to demonstrate the effectiveness of
the two-step dry-fog mold remediation process
technology developed by Pure Maintenance,
LLC. Pure Maintenance is a commercial
partner that owns a patented treatment
technology. Two buildings were identified for
the dry-fog demonstration: a vacant dining
facility and a dormant barracks administration
section that included classrooms, restrooms and
office facilities.
The two-step dry-fog process introduces
a gas/vapor with micron-sized particles that
cover, penetrate and encompass mold spores in
materials, spaces, and places that current mold
removal technologies are not able to penetrate
mold growth areas. Unlike many current
mold remediation methods, the two-step dryfog process requires no personal protective
equipment and minimal manpower, as the
application system itself performs the work
required to destroy existing mold spores and
prevent future growth.
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Dry-fog treatment is initiated via spray nozzles (Photo by Shane Hirschi)

The first step of the treatment process is
the application of InstaPURE®, a powerful
disinfectant that destroys mold spores and
disinfects any surface it touches. The second
step is the application of EverPURE®, an
anti-microbial barrier that destroys bacteria
or viruses that come in contact with treated
surfaces. The U.S. Environmental Protection
Agency approves the use of both InstaPURE®
and EverPURE® in all 50 states.
The center’s team members analyzed the
demonstration for the efficacy of mold spore
removal, and the potential for long-term mold
prevention. Treating each test building took
five to six hours and included: mobilization,
“before” air and surface sampling, treatment
application, “after” air and surface sampling, and
de-mobilization.
Initial prior to treatment air samples taken
from the dining facility and barracks locations
indicated an average of hundreds of thousands
mold spores per cubic meter while outdoor/
background samples were in the thousands. Air
samples to date, three months after treatment,
have shown and continue to indicate complete
treatment of all mold spores, showing below
outdoor/background levels. Surfaces in both
buildings were covered with visible mold spores.
Surface samples taken after treatment indicate
complete removal and continue to show no
new mold growth to date. The dry vapor

coating extends the period that mold growth
is inhibited. Further studies may suggest the
maximum extent this process offers growth
inhibiting characteristics as well as additional
applications, perhaps testing medical equipment
infrastructure, new construction, etc.
Early project results have been shared
with Region IV of the Federal Emergency
Management Agency and the U.S. Army
Corps of Engineers Huntington District.
Based on results to date, the dry-fog technology
potentially could support mold remediation
needs resulting from recent and future natural
hazards.
The two-step dry-fog technology is
commercially available through Pure
Maintenance. Pure Maintenance provides
training and equipment to interested parties
for organic application, per specific situational
contracting and/or agreements.
POCs are Shane Hirschi, 217-373-3496,
shane.d.hirschi@usace.army.mil; and
Dale Herron, 217-373-7278,
dale.l.herron@usace.army.mil
Hirschi is an energy/sustainability program manager,
and Herron is a senior research mechanical
engineer, both are with the U.S. Army Engineer
Research and Development Center Construction
Engineering Research Laboratory in Champaign,
Illinois.
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Clean your trap: Unseen hazards due to FOG in your drainpipes
by Curtis Fey

F

ats, oils and grease, or FOG, from
kitchen operations in Army food service
establishments, may not be routinely
considered when environmental aspects are
identified on an installation, but they should be.
Downstream from the food service
establishment, waste grease can accumulate in
the sanitary sewer pipelines caused by grease
traps that may be inadequate in design or in
maintenance practices. This has led to sewer line
blockages and malfunctions of level sensors in
sewage pumping stations.
Removing these blockages requires
considerable expenditures of installation
manpower, time and equipment. Unfortunately,
most Army installations have experienced FOGcaused problems at one time or another.
FOG is introduced into wastewater from
a number of sources at the food service
establishments. These establishments, especially
those that prepare or cook meat products, have
grills or deep fryers, or require grease extraction
hoods that deposit grease and oil to wastewater
systems. Meat and dairy products naturally
contain oil and grease that may be released
during cooking. Vegetable oils are used in baking
and condiments (salad dressing, gravy and sauces,
margarine, etc.), and both animal and vegetable
oils are used in frying. During food preparation
and cleaning, FOG is washed down the drain
into the sewer system.
Large amounts of oil and grease in the
wastewater system cause problems in the
collection system pipes. Grease is a major
contributor to sanitary sewer overflows.
Every year these overflows have the potential

to discharge untreated wastewater to the
environment. Oil and grease also hamper
effective treatment at the wastewater treatment
plant.
FOG decreases pipe capacity and, therefore,
requires that piping systems be cleaned more
often and/or some piping might need to be
replaced sooner than otherwise expected. Each
year, pipe cleaning and repair have cost thousands
of dollars of unbudgeted funds, stressing already
strained installation operating budgets.
To address this problem at an Army
garrison in the northeast U.S., the U.S. Army
Environmental Command enlisted the support
of Alion Science and Engineering and PotomacHudson Engineering to study the Army’s FOG
handling practices.
Two primary findings were: 1) the majority
of grease traps must be cleaned more frequently;
and 2) the use of drain cleaners causing FOG to
bypass the grease traps.
Grease traps widely vary in size, design and
use, so each grease trap will reach the 25 percent
FOG fill volume at different rates. The general
rule is large grease traps (those greater than 200
gallons) should be cleaned at least quarterly and
small grease traps (those less than 50 gallons)
should be cleaned at least monthly.
Regardless of size, all grease traps should be
monitored before deciding on traps’ cleaning
frequency rate.
Many chemical and enzyme additives,
marketed as drain cleaners, merely emulsify
the FOG and allow it to pass through the
grease trap. These additives essentially defeat

This grease trap is currently in use on an Army
installation. When used properly, grease traps are an
effective engineering control to prevent fats, oils and
grease from clogging pipes or entering the sanitary
sewer system. (U.S. Army photo)

the basic purpose of the grease trap, which is to
separate and hold FOG removed from kitchen
wastewater. In fact, using grease trap additives
such as chemicals, enzymes and bacteria is often
prohibited by local wastewater authorities and
municipalities.
It also was recommended that the Garrison’s
Directorate of Public Works consider adopting a
single service contract to clean all the installation’s
grease traps, regardless of ownership. The
directorate could conceivably recover some of
the cost of this contract by charging the food
service establishments for the service and would
allow the directorate to control the frequency of
cleaning and have better insight into issues with
grease traps.
The adage “an ounce of prevention is worth
a pound of cure” applies well to an installation’s
FOG management strategy. Employing
management practices to include establishing
a grease control policy, prohibiting use of
unauthorized additives and drain cleaners,
establishing a routine, tailored grease trap
cleaning program, and implementing best
practices training for food service establishment
employees will help keep installations out of the
fog and in the clear.
Installations wishing more information
should contact the U. S. Army Environmental
Command’s Acquisition and Technology Branch:
https://aec.army.mil/index.php/AskAEC.

POC is Amanda Kraus Rodriguez, 210-466-1689,
amanda.s.rodriguez7.civ@mail.mil

This is a typical grease trap configuration. Grease taps and grease interceptors are the most common engineering
control to prevent the introduction of fats, oils and grease into sewer systems. (U.S. Army illustration)
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Rodriguez is with the Environmental Futures,
Communications & Engagements Branch, U.S. Army
Environmental Command, and Curtis Fey is an
engineer with the Acquisition & Technology Branch,
U.S. Army Environmental Command.
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Baltimore District’s center tackles Army’s radiological challenges
Story and photo by Chris Gardner

C

rews carefully lifted the large Reactor
Pressure Vessel by crane from the
U.S. Army’s long-retired floating
nuclear plant and placed it into a specially
designed shielded shipping container, in
which it was safely transported to a certified
radioactive waste disposal facility.
Removing this large reactor component
was a major milestone in the ongoing
decommissioning and dismantling of the
STURGIS, a converted WWII Liberty
Ship that is home to the deactivated
MH-1A nuclear reactor. With the removal
of the Reactor Pressure Vessel, 98 percent of
the STURGIS’ radioactivity has now been
removed and disposed of safely.
This complex effort is the culmination of
years of planning and on-site work being
overseen by a highly-specialized team
from the U.S. Army Corps of Engineers,
Baltimore District’s Environmental and
Munitions Design Center. The team
includes program and project managers,
engineers, legal and regulatory specialists,
resource management, contract specialists,
industrial hygienists and safety specialists,
as well as the Radiological Health Physics
Regional Center of Expertise, or RCX.
The frequent occurrence of radiological
projects has afforded team members
the opportunity to become efficient
and cost-effective in addressing specific
challenges that are typically encountered
on such projects. The Baltimore District
can staff a complete project delivery
team that completely understands these
unique challenges and, when necessary or
appropriate, team with partners who can
seamlessly merge with the expertise of the
local team to better identify all project risks
and develop strategies to manage those risks.
When the Army needed to develop
plans to decommission its obsolete nuclear
reactors as part of its Deactivated Nuclear
Power Plant Program, it went to its
original designers and builders, the Corps
of Engineers. While the reactors, none of
which have been in use since the 1970s,
are not all local to the mid-Atlantic region,
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Personnel from Baltimore District and Galveston District of the U.S. Army Corps of Engineers
discuss STURGIS decommissioning progress aboard the vessel during a December 2015 site visit in
Galveston, Texas. The two districts are working together to manage the decommissioning and
dismantling of the STURGIS, a former World War II Liberty Ship that was converted into the first
floating nuclear power plant in the 1960s.

the Baltimore District was selected to
execute the program because of its unique
radiological expertise through the RCX.
The center of expertise’s work within the
Deactivated Nuclear Power Program is
not limited to any geographic region, with
ongoing decommissioning efforts in Fort
Belvoir, Virginia; Fort Greely, Alaska, as
well as aboard the STURGIS in Galveston,
Texas (moved there from Virginia).
In the late 1990’s the USACE established
a Corps-wide Radiation Safety Support
Team to provide radiological support to all
USACE Commands. Baltimore District
was a charter member of the radiation
support team, and the RCX is often called
upon to support radiation support team
requests or by partners throughout the
Army and other agencies for work involving
sites that require radiological proficiency.
“The district’s highly-trained and
experienced team of health physicists
provides radiation safety and technical
support to the Corps of Engineers and
other federal agencies across the United
States and overseas for projects involving
all aspects of radiological work,” said Hans

Honerlah, an RCX program manager
and trained radiological health physicist.
“This can include providing coordination,
oversight and consultation for investigation,
decommissioning, and radiation safety
work.”
Brenda Barber, Baltimore District project
manager, noted the importance of the
center’s support for the STURGIS and
other Deactivated Nuclear Power Program
work.
“Having the expertise of RCX
professionals has been an integral part of the
STURGIS project,” Barber said. “From the
planning stages through the contract award
and now the day-to-day work of safely
dismantling and disposing of the various
aspects of this floating nuclear reactor, the
expertise of the RCX has been crucial to
the success of this complex project, and will
continue to play a role as we plan for the
reactors at Fort Belvoir and Fort Greely.”
Planning the safe remediation of these
sites with deactivated nuclear reactors is no
(See Baltimore District's, continued on page 33)
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News & Technology
Cybersecurity a concern for facility-related control systems
by Denise M. Faldowski and Laura S. Vaglia

I

n February, the Office of the Assistant
Chief of Staff for Installation
Management published the Cybersecurity
Strategy for Facility-Related Control
Systems, which shapes the Army’s posture
moving forward on the inventory, assessment
and securing of facility-related control
systems. This strategy targets facility
operational technology or facility-related
control systems, which present emerging risks
to our ability to project power and installation
operations.
What are facility-related control systems?
Facility-related control systems are found
throughout our installation facilities.
They monitor and control power, water
distribution, lighting systems, elevators,
meters, heating/air conditioning and
ventilation security monitoring, access
control, and energy distribution through
the use of networks. In the past these
networks were generally self-contained and
isolated. However, as the Army has needed
to increase efficiencies and gain better
visibility through reporting, these networks

are becoming connected to business networks
like the Department of Defense Information
Network raising their vulnerability to a
cyberattack.
Why is it important to the Army to
inventory, assess and authorize these
systems? Army facilities provide the critical
infrastructure and services that generate
combat power and keep the Army ready.
According to IBM Managed Security
Services data, attacks targeting Industrial
Control System attacks were up 110 percent
in 2016. These attacks are widely publicized
in the news. A recent attack on the Dallas
emergency system activated 156 tornado
sirens for approximately 90 minutes. Control
system cyber exploits can cause multi-tier
impacts on facilities. For example, heating,
ventilating and air conditioning systems
can be manipulated to cause temperature
sensitive environments past failure thresholds,
which can result in the loss of information,
consumables or productivity. With the rise
of facility-related control system attacks, the
Army must assure the security of the control

(Baltimore District's, continued from page 32)

Sites Remedial Action Program sites
with contamination stemming from the
nation’s early nuclear research to auditing
Radioactive Materials Licenses for Corps’
dredges and gauges.

simple task, nor a common one, which
is why Baltimore District’s RCX plays a
large role in supporting these efforts.
“The RCX supports projects like
these, and others, in many ways,”
Honerlah said. “The RCX assists with
the development and implementation of
decommissioning plans, cost estimates
and several other aspects of the planning
and execution of remedial work. The
RCX team considers all legal and
regulatory standards associated with
occupational exposure to radioactive
materials, site clean-up levels, and
appropriate transportation and disposal
requirements for the materials with
residual radioactive materials.”
The RCX also provides its capabilities
and expertise to other projects involving
radiological materials that are managed
by other Corps of Engineers districts.
Support includes anything from
remediation efforts at Formerly Utilized

While Baltimore District team members
have provided radiological expertise support
to other districts and partners for many
years, it was officially recognized as an RCX
in 2011.
As a formal RCX, the district has also
supported external partners including the
U.S. Environmental Protection Agency,
National Park Service, other Army
commands, and other branches of the
military. Of note, the RCX is supporting
the ongoing Operation Tomodachi
effort, which involves surveying potential
radioactive contamination of U.S. Navy
assets following the Fukushima Nuclear
Power Plant disaster in Japan precipitated
by a tsunami in 2011.
“The RCX has in-house staff and
equipment to self-perform smaller tasks
for USACE as well as other customers,”
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systems that underpin our facilities.
What is the Army plan? All new
equipment that is part of a construction or
replacement project is required to incorporate
(See Cybersecurity, continued on page 35)

Honerlah said. “As the issues and
projects become larger, the staff can
support the development and award
of contracts for these specialized tasks
related to radiological work. Post-award,
the RCX can support the supervision,
quality assurance, and technical oversight
of these contracts throughout the period
of performance.”
As for the ongoing support to the
STURGIS effort, while the bulk of the
radioactivity has been safely removed, the
RCX will work to remove the remaining
contaminated items and prepare
the STURGIS for more traditional
shipbreaking/recycling efforts, all while
awaiting the next radiological challenge.
POC is Hans Honerlah, 410-962-9184,
hans.b.honerlah@usace.army.mil
Honerlah is the RCX program manager, and
Chris Gardner is a public affairs specialist with
the U.S. Army Corps of Engineers Baltimore
District.
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Corps of Engineers' lab successfully 3-D prints a building
Story and photos by Mike Jazdyk

C

HAMPAIGN, Ill. – The U.S.
Army Engineer Research and
Development Center Construction
Engineering Research Laboratory here has
successfully three-dimensionally printed a
512 square-foot concrete structure.
The structure, called a barracks hut or
B-Hut, was printed as a result of a three
year Army Program called the “Automated
Construction of Expeditionary Structures,”
or ACES. It uses an additive manufacturing
process to “print” semi-permanent structures
in a theater of operation. The ability to
use concrete sourced from readily available
materials reduces logistical requirements for
the U.S. Army.
“ACES provides a capability to print
custom designed expeditionary structures
on-demand, in the field, using locally
available materials. ACES will allow the
Army to print buildings and other required
infrastructure, such as barriers, culverts and
obstacles on location.” said Michael Case,
the laboratory’s ACES program manager.
ACES has the potential to reduce
building materials shipped by half and
reduce construction manpower requirements
by 62 percent when compared to expedient
plywood construction.

A barracks hut constructed with the Automated Construction of Expeditionary Structures is a new
construction technology that prints concrete structures. The printer reduces building materials shipped by half
and construction manpower requirements by 62 percent when compared to expedient plywood construction
in overseas military construction. This hut resides at the U.S. Army Engineer Research and Development
Center Construction Engineering Research Laboratory in Champaign, Illinois.

The laboratory also has teamed with
NASA to make ACES technology more
mobile. NASA designed and built a dry
goods delivery batching system that was
used to print the B-Hut. The laboratory’s
team is currently working with NASA to
design, build and test a third generation
concrete printer that was to be delivered in

September. NASA plans to explore additive
construction of extraterrestrial infrastructure
in the future.
The Engineer Research and Development
Center also has established a Cooperative
Research and Development Agreement with
Caterpillar Inc. to explore commercialization
of ACES technology, with the potential
application for disaster relief operations and
conventional construction.
“The ACES team designed, built, and
validated an additive, three-dimensional
concrete printing technology that is a real
game changer,” Case said. “Unlike previous
efforts, ACES can use up to 3/8" aggregate
in the concrete that is used. In addition,
the ACES project paid particular attention
to methods of reinforcing printed concrete,
both horizontally and vertically.”
POC is Michael Case, 217-373-7259,
michael.p.case@usace.army.mil

A print head from the Automated Construction of Expeditionary Structures, a 3-D printer, applies a layer
of concrete with aggregate to a wall section of a barracks hut at the U.S. Army Engineer Research and
Development Center Construction Engineering Research Laboratory in Champaign, Illinois.
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Case is a program manager and Mike Jazdyk
is a public affairs specialist, both with the U.S.
Army Engineer Research and Development
Center Construction Engineering Research
Laboratory.

PUBLIC WORKS DIGEST • OCTOBER/NOVEMBER/DECEMBER 2017

District's project keeps Army's combat vehicles moving
Story and photo by John Barker

T

he U.S. Army Corps of Engineers, Mobile
District, recently completed a $9.5 million
modernization project, which will keep the
Army’s combat vehicles moving at Anniston Army
Depot, in Anniston, Alabama.
“This project will modernize 41,000 square
feet of the existing facility where metal cleaning,
finishing and painting takes place,” said Phillip
Trued, Anniston Army Depot chief of staff. “With
these improvements, we can more efficiently
provide Soldiers in the field with high quality and
reliable vehicles.”
“Modernizing building 409 at the Anniston
Army Depot, meant turning it into an optimized
metal cleaning, finishing and painting facility,” said
Chad McLeod, area engineer, South Alabama
Area Office. “The mission of those in building 409
is to refurbish parts for Army combat vehicles like
the Stryker, tanks and personnel carriers.”
During the 902-day, design-build project,
contractors had to replace and improve the
chemical vat area which included a new separation
wall and new concrete containment pit. A new
paint booth area and welding shop also were
added; and the radiator shop was relocated. New
building heating, ventilating, air conditioning and
plumbing improvements were made, along with
electrical improvements. The administration area
and break room were renovated; and a new break
room and safety suit storage area were created.
(Cybersecurity, continued from page 33)

the cybersecurity requirements outline
in the Unified Facility Criteria 4-01006. To address the legacy base of control
systems, the U.S Army’s Cybersecurity
Strategy for Facility-Related Control
Systems implements a phased, risk-based
approach to inventory, assess and mitigate
cyber vulnerabilities of facility-related
control systems across the Army. The
first phase will capture the inventory using
United States Army Corps of Engineers
Methodology. This is a standardized
method that will identify the control
systems being used to execute missions
and allow commanders to define the
criticality of the facility-related control
system to mission readiness.
The data collected will be recorded in
land holding commands’ real property of
record data base and into Army Portfolio
Management Solution. This data will

Will Williams, a contractor, at left, and John McLain, U.S. Army Corps of Engineers Mobile District
resident engineer with the Anniston Resident Office, examine a chemical vat at Anniston Army Depot, in
Anniston, Alabama. During the 902-day, design-build project, contractors had to replace and improve the
chemical vat area, which included a new separation wall and new concrete containment pit.

Included in the project were 17 new chemical
vats that hold acids, alkaline and paint strippers.
The vats have heaters to raise the temperature of
the contents and improve the method of mixing
the liquid. Rinse tanks also were added.
“The existing chemical vat pit area required
cleaning and significant rework,” McLeod said.
“The modernization included an install of a new
general waste line, fire protection upgrades and
alarms. Not only did this result in improved quality,
then be utilized to determine the level of
cyber risk the facility-related control system
presents by applying the Risk Management
Framework, a six-step disciplined and
structured process for managing the
information system-related security risks.
Implementation of the Risk Management
Framework is supported by the Enterprise
Mission Assurance Support Service, which
provides automation and management for
the Department of Defense’s Cybersecurity
Program.
What to expect? In the next few months,
the Army will be publishing an execution
order to delineate roles and responsibilities
of organizations and specific procedures
for conducting the inventory, assessments
and authorization of the facility-related
control system. To assist organizations begin
planning, general control system awareness
training is available now through the Idaho
National Laboratory website at
https://ics-cert-training.inl.gov/lms/. The
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it reduced forklift traffic and created a safer, more
ergonomic environment, saving time and money.”
POC is Lisa Hunter, 251.690.3320,
lisa.m.hunter@usace.army.mil
John Barker is a public affairs specialist, and Hunter is
chief of public affairs for the U.S. Army Corps of
Engineers Mobile District.

Office of the Assistant Chief of Staff for
Installation Management will publish a
series of seven training videos to provide
detailed guidance for the inventory.
These training videos incorporate lessons
learned from pilot inventories at multiple
installations and address common
problems and establish best practices.
Once they are available, they will be
disseminated through the appropriate
land holding command. Additionally, the
Army has training available now for using
the Army Portfolio Management Solution
and Enterprise Mission Assurance System.
POC is Denise M. Faldowski, 571-526-9767,
denise.m.faldowski.civ@mail.mil
Laura S. Vaglia is an IT specialist and Faldowski is a
general engineer, both with the Army Office of the
Assistant Chief of Staff for Installation
Management.
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USACE engineer earns new water reclamation certificate
Story and photo by Matthew Adams

M

OBILE, Ala. – Andrew Patch, an
environmental engineer with the
U.S. Army Corps of Engineers,
Mobile District, has accomplished an
historic feat by becoming the first person to
receive a Certificate in Water Reclamation
from the University of WisconsinMadison.
Patch began taking courses at the
university in 2015 as a Department of
the Army intern and completed his final
prerequisites for the certificate in March.
Water reclamation is a rapidly becoming
a critical area of study as the world’s
population continues to grow, and it
becomes increasingly necessary to find
innovative ways to improve wastewater
treatment processes to recover valuable
resources such as bio-solids, nutrients,
energy and clean water.
For those same reasons, the University
of Wisconsin-Madison established the
Certification in Water Reclamation to
help individuals and their organizations
prepare for challenges and opportunities
in the future. The training’s focus is to
teach water and wastewater professionals
to evaluate the latest technologies and
processes to improve individual systems
and facilities.

‘It strengthens our ability
to support those units
(and) I try to share as
much as I can.’
– Andrew Patch
“There are numerous facets to this
critical industry including planning, design,
cost analysis, environmental protection,
regulations, operations, and management,”
said University of Wisconsin-Madison
Program Director and Honorary Adjunct
Professor Ned W. Paschke. This is
especially important for “Andrew and the
36

U.S. Army Corps of Engineers Mobile District Environmental Engineer Andrew Patch poses with his Certificate
in Water Reclamation from the University of Wisconsin-Madison College of Engineering. Patch is the first person
in the 168-year history of the university to receive the certificate.

U.S. Army Corps of Engineers [because
they]… are involved with water-related
projects and facilities across the U.S. and
throughout the world.”
As the Water and Wastewater Technical
Center of Expertise for the Corps of
Engineers, the Mobile District is always
looking for ways to expand upon its already
expansive institutional knowledge of water
and wastewater treatment.
“It’s great for our section,” Patch said.
“It gives us a quantifiable edge… over
engineers in a similar discipline or with
similar experience.”
In addition to bolstering the district’s
in-house capabilities, Patch’s achievement
will strengthen the Corps of Engineers'
global wastewater mission as he leverages
his newfound knowledge to support units
around the world.

While Patch remains humble and
focused on the benefits the training brings
to the Corps of Engineers, there is no
doubt it is also an impressive individual
accomplishment. Being the first to do
anything of academic significance at a
premier academic institution like the
University of Wisconsin is extremely rare.
“It is meaningful for me to be the first to
do anything at the University of Wisconsin
being that they’ve been around for [more
than] 168 years,” Patch explained. “That
is quite a long time to be the first to do
something.
POC is Lisa Hunter, 251.690.3320,
lisa.m.hunter@usace.army.mil
Matthew Adams is a Public Affairs Intern and Hunter is
the Chief of Public Affairs, both with the U.S. Army
Corps of Engineers, Mobile District.

“It strengthens our ability to support
those units (and) I try to share as much
as I can,” Patch said. “It also helps us to
perform our job in a more efficient and
accurate manner.”
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Mobile District modernizes depot's infrastructure
Story and photos by John Barker

T

he U.S. Army Corps of Engineers,
Mobile District, is partnering with
Anniston Army Depot in a four-year
modernization, overhauling the Alabama
depot’s utility system and preparing it for
tomorrow’s mission.
Anniston Army Depot was constructed in
1941 with the mission to rebuild and refurbish
superior quality combat-ready vehicles,
weapons and secondary items, assuring
readiness for the nation’s warfighters, wherever
and whenever they are called to serve.
“The industrial area is where the majority
of the work for ANAD is accomplished,” said
John McLain, resident engineer, Anniston
Resident Office. “Over the years the industrial
area’s existing utilities have been repurposed
and expanded to meet today’s demanding
requirements.”
In 2014, the depot and the Corps of
Engineers developed a master plan to overhaul
the depot’s utilities. The initial project was
the Water Line Distribution Repair project
that replaced an 8-inch water line at a cost of
more than $1 million. The project’s duration
was 400 days. The next overhaul project was
the Industrial Area Water and Sanitary Sewer
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Contractors pressure test pipe at Anniston Army Depot, or ANAD. In 2014, ANAD and the U.S. Army Corps of
Engineers Mobile District developed a master plan to overhaul the installation’s utilities. The initial project was
the Water Line Distribution Repair project that replaced 8-inch water line at a cost of more than $1 million. The
project’s duration was 400 days. The next overhaul project was the Industrial Area Water and Sanitary Sewer
project that replaced a significant amount of 8-inch water line and 8-inch gravity sewer lines.

project that replaced a significant amount of
8-inch water line and 8-inch gravity sewer.
“The uniqueness of the Industrial Area
Waste Water System Upgrades projects
have required the Corps to consider three
different types of waste: industrial, general
and steam,” McLain said. “This $6.5
million project is nearing completion,
projected in mid-July. This project’s
duration was 650 days.”
The biggest overhaul project to date is
the Industrial Area Waste Water System
Upgrades. In Phase 1 of these upgrades,
the Corps of Engineers is replacing
approximately 15,800 linear feet of 8-inch
sewer and waste lines. The $10.2 million
project is about 45 percent finished, with an
expected construction completion time of
830 days.

of the Industrial Area Waste Water System
Upgrades has an expected cost of $3 million
and a contract time of 400 days. The Phase 2
project contract was to be awarded before the
end of this fiscal year.
POC is Lisa Hunter, 251-690-3320,
lisa.m.hunter@usace.army.mil
John Barker is a public affairs specialist and Hunter is
chief of public affairs, U.S. Army Corps of Engineers
Mobile District.

Mobile District is now preparing to put
out the bid proposal for phase 2. Phase 2
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Awards
Army presents Energy and Water Management Awards
Compiled by the Office of the Assistant Secretary of the Army (Installations, Energy and Environment)

T

AMPA, Fla. – J. Randall Robinson,
acting assistant secretary of the
Army for Installations, Energy and
Environment, and Carla Coulson, acting
deputy assistant chief of staff for Installation
Management, presented 13 individuals
and teams the 2017 Secretary of the Army
Energy and Water Management Awards
during the Energy Exchange Symposium
Aug. 17 here.
The Awards are presented in categories
related to energy efficiency, energy
management, and water conservation.
This year’s award recipients included
individuals and organizations who made
significant contributions to energy and water
efficiency within the U.S. Army and federal
government.
By category, the recipients are:

Energy Conservation
Fort A.P. Hill, Virginia
The energy team at Fort A.P. Hill achieved
dramatic reductions in energy consumption
through numerous energy efficiency projects
and an aggressive building management
program. The team of Roderick Troy Smith,
Sergio Sergi, Terry Banks and Benjamin
McBride oversaw the installation of an
exterior finish and insulation system on 10
transient training barracks; replacement
of fuel oil fired hot water boilers and split
system air conditioning units in three dining
facilities with more efficient and cleaner
hybrid systems; and the installation of
high-efficient windows in training support
buildings. Fort A.P. Hill reduced the use
of fuel oil for building heat by 93 percent.
The Fort A.P. Hill team also received a
2017 program award as part of the U.S.
Department of Energy’s Federal Energy and
Water Management Awards program for its
energy conservation program.
USAG Daegu, Korea
The U.S. Army Garrison - Daegu Energy
Office, comprised of Joshua Seo, Hyein
Song and In Ki Hong, reduced energy
intensity by more than 10 percent in fiscal
2016 by leveraging $4.8 million in energy
38

modernization funding and an Energy
Savings Performance Contract to upgrade
mechanical systems and lighting by installing
cool roof technology and installing solar tube
lighting systems. An important secondary
benefit of these upgrades is an estimated 12
percent reduction in corrective maintenance.
The energy team, which handles all energyrelated duties for 7,172 million square feet
of four camps scattered throughout 80 miles,
also initiated an active outreach program
designed to change human behavior as it
is the key to maximizing energy and water
performance, and reducing waste. Outreach
opportunities included the newcomers’
orientation, spouse orientation, facility
manager’s training and first sergeant training
to spread the word about energy conservation
and awareness. The team also engaged with
the local high school and elementary school
to encourage energy and water conservation.

Water Conservation
Fort Irwin, California
Through a very robust program, led by
Col. G. Scott Taylor, Muhammad Bari,
Chris Woodruff, Sandy Key and Edgar
Ortusiástigue, Fort Irwin reduced water
consumption 10 percent in fiscal 2016. Fort
Irwin completed construction on a $100
million water treatment plant that has a
water recovery rate of more than 99 percent,
substantially reducing waste in the treatment
process. Through that project and others,
Fort Irwin has reduced water consumption
by more than 67 million gallons in a single
year. A mock billing of all housing residents
in June 2015, a first in the Army, raised
increased awareness about household water
us, helping to reduce consumption about
26 percent annually. Another initiative was
initiating recycled water sue for landscaping
at the installation’s hospital and clinics,
resulting in conserving 3.4 million gallons
of fresh water in fiscal 2016 and seeing 61
million gallons of recycled water being used
for irrigation. Replacing recycled waterirrigated grass with artificial turf at the
installation’s Multi-Purpose Field is saving
an estimate 4 million gallons of recycled

U.S. Army Garrison-Hawaii’s most cost effective
project is an energy conscious Soldier. Because of energy
conscious Soldiers, the garrison received a Secretary of
the Army Energy and Water Management Award for
Energy Program Effectiveness.
(Photo by Santiago Hernandez)

water annually. Through Fort Irwin’s efforts,
the reduced amount of water consumption
during the next 50 years will extend the
installation’s water supply by more than five
years.
Fort McCoy, Wisconsin
Fort McCoy achieved an incredible
reduction in water consumption of 27 percent
from fiscal 2015 to fiscal 2016. Michael
Miller, Russell Sanborn, Emmet Peterson,
Robert Thompson and Brad Noth led major
efforts that contributed to this feat including
changes to irrigation patterns, replacement
of 1940s-era water mains, synchronization
of fire flow testing with annual distribution
system flushing, and plumbing fixture
retrofits. Additionally, close monitoring
and maintenance of the chlorine residual
in the potable water system enabled Fort
McCoy to reduce annual costs associated
(See Army Awards, continued on page 39)
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with disinfection chemicals by 75 percent,
compared to other municipalities in the
state. The installation also revised its water
conservation plan to include installing green
infrastructure features to reduce stormwater
runoff and building nine permitted
stormwater retention ponds.
Sierra Army Depot, California
Sierra Army Depot, through the efforts of
Nora Chamberlain, James Lightbody, Peter
Lightbody, Robert Miller and Richard Wing,
reduced water consumption by more than
25 percent from fiscal 2015 to fiscal 2016,
primarily through aggressively implementing
low cost/no cost measures. These measures
include stringent restrictions of lawn
irrigation, reduction of operation hours at
wash rack facilities, and installation of low
flow shower heads in on-base apartments
and barracks. They also completed repairs
to unused water wells and activated them for
dust suppression and irrigation, eliminating
the use of potable water for these activities.

Innovation and New Technology
Aberdeen Proving Ground, Maryland
Spearheading the Secretary of the Army’s
goal to increase construction of combined
heat and power combined heat and power
plants on installations, Richard Pomraning,
Daniel Hewitt, Arnold O'Sullivan, Jeffrey
Presgraves and Devon Rock oversaw
Aberdeen Proving Ground’s building of a
7.9-megawatt natural gas-fired combined
heat and power plant through their Energy
Savings Performance Contract. The plant
generates electricity and steam for the
installation’s Edgewood cantonment area.
The energy team used grants and incentives
through the Federal Energy Management
Program and their local utility provider,
which will net the garrison more than $3
million.
Maine Army National Guard
The Maine Army National Guard
installed a 75-kilowatt combined heat and
power unit in an aviation support facility

in Bangor, Maine, as a test pilot for micro
combined heat and power systems, thanks to
the efforts of Col. Normand Michaud, A.J.
Ballard, Paul Lapointe, Mark Roberts and
Rob Coburn. This project enhances energy
security by significantly reducing energy
demand and generating electricity and heat
for the guard’s largest facility on site. This
successful application of micro combined heat
and power has demonstrated a cost-effective
approach to improving energy resilience that
can be transferred across the Army. This
system became fully operational in early
fiscal year 2016 and resulted in a 28 percent
reduction in energy bills for the fiscal year.

Energy Program Effectiveness
Fort Carson, Colorado
Scott Clark, Vince Guthrie, Susan
Galentine, Kerry Laughlin and Lionel
Montoya of Fort Carson employed an array
of resources, including an Energy Savings
Performance Contract, energy modernization
funds, the Energy Conservation Investment
Program, and the Resource Efficiency
Manager contract to improve energy
efficiency, reduce potable water use, and
modify processes for operational savings.
They also engaged with their privatized
housing partner to develop a 3-megawatt
rooftop solar project with a third-party
developer, increasing their total solar power
capacity to more than 8 megawatts. All told,
Fort Carson has reduced its energy intensity
by 10 percent and water intensity by 44
percent in five years.
Presidio of Monterey, California
The Presidio of Monterey targeted
its largest energy user, a 365,000 square
feet administrative building with a large
data center, which consumed 19 percent
of the garrison’s total energy in fiscal
2016. Through the Energy Conservation
Investment Program and a Utility Energy
Services Contract, Jay Tulley, John
Wallingford, Gary George and Capt. Robert
Etheridge undertook and completed three
major projects in a four years that reduced
energy consumption by 37 percent, reduced
landscaping water by 70 percent, and added
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one megawatt of solar power. This multipronged approach significantly improved the
building’s performance and energy security
and saves the garrison $759,000 per year in
utility bills. The Presidio of Monterey team
also received a 2017 project award as part
of the U.S. Department of Energy’s Federal
Energy and Water Management Awards
program for its energy program.
USAG Hawaii
U.S. Army Garrison-Hawaii’s energy
team, Keith Yamanaka, Ted Robinson,
Santiago Hernandez, Andrew Nyerges and
Scott Bly, employed innovative methods
to decrease energy cost and consumption,
increase renewable energy, and enhance
energy resilience. The energy team astutely
pursued two major efforts that required no
capital investments yet yielded enormous
savings. In collaboration with their local
utility, they optimized their natural gas
account, developed an innovative rate
structure and metering methodology that
enabled reimbursable tenants to increase
use of grid-tied solar power, and facilitated
inter-connection processes. These efforts
resulted in savings of nearly $10 million and
increased solar production/consumption by
nearly 13,000 megawatt hours. Despite a
7.7 percent increase in facility square footage,
altogether they reduced energy costs $12.3
million and reduced energy consumption
90,233 MBTU.

Individual Exceptional Performance
Jack Porter, Jr., Fort Huachuca, Arizona
At Fort Huachuca, Porter collaborated
with Defense Logistics Agency, South West
Gas, and the Directorate of Contracting to
develop a new contract to purchase natural
gas on the open market, which saves the
Army 20 percent in natural gas purchases
compared to the previous contract. He also
teamed with the Office of Energy Initiatives
and Tucson Electric Power to complete the
second phase of a privately financed solar
array.
(See Army Awards, continued on page 41)
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DOE announces federal energy, water management winners
by Dennis K. Bohannon

W

ASHINGTON, D.C. – Eight
U.S. Army units, groups and
agencies have been selected to
receive the U.S. Department of Energy’s
Federal Energy and Water Management
Awards.
The Office of Energy Efficiency and
Renewable Energy, under the Federal
Energy Management Program, made the
announcement in late August, with the
formal award ceremony set for Nov. 2 at the
National Archives here.
These awards recognize individuals,
groups, and agencies for their outstanding
contributions in the areas of energy efficiency,
water conservation, and the use of advanced
and renewable energy technologies at federal
facilities.
The awardees are:

Career Exceptional Service Awards

Paul Wirt’s 24-year career has been shaped
by time with the Directorate of Public
Works at Fort Bragg, North Carolina; the
Army’s Installation Management Command;
and his current position leading the U.S.
Army Reserve Installation Management
Directorate’s Net Zero Energy, Water, and
Waste Programs. In each of these roles, Wirt
promoted a culture that led to impressive
energy and water management performance,
often far exceeding federal mandates. He
consistently pursues a wide spectrum of
channels to achieve organizational goals,
leveraging the power of collaboration
through strategic partnerships, creating
alliances and facilitating relationships that
drive critical information exchange. He
connects with experts to develop learning
opportunities for his team, inspiring them to
pursue and apply innovative approaches.

Laboratory/Data Center Award

Paul G. Wirt

Thomas Abele

U.S. Army Reserve

Robert D. Dyrdek

Fort Belvoir, Virginia

John Graffanti

Mark Richerson
Patrick A. Walsh
U.S. Department of the Army
Fort Knox, Kentucky
Through concerted efforts, including the
installation of a 600-ton absorption chiller/
chilled water pumping system and a 2.05
megawatt combined heat and power system,
the Army Fort Knox team reduced the power
usage effectiveness of its Human Resources
Command Data Center to 1.47 per month
in fiscal 2016. The Department of Public
Works Energy Team and Human Resources
Command personnel at Fort Knox worked
diligently for several years to address energywasting operational and technical issues to
improve the Human Resources Command
Data Center’s power usage effectiveness from
the original 4.0 when the center opened in
2010 to 1.65 by mid-2013. To further reduce
the data center’s power usage effectiveness,
the team decided to include an existing
micro-grid power generation substation that
(See DOE, continued on page 41)

The solar array on top of Building 4385 at the Presidio of Monterey, California, is one of the factors that increased the building's power usage effectiveness by 33 percent, and
helped enable the garrison’s energy team win a 2017 Federal Energy and Water Management Award. (Photo by Steven L. Shepard)
40
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was equipped with combined heat and power
capabilities to serve the data center complex.
The results of the combined heat and power
application, including almost $142,900 in
energy savings in fiscal 2016 - a decrease of
35 percent from the base year - as well as
the reduction of power usage effectiveness to
less than 1.5, have confirmed the viability for
similar combined heat and power applications
on Fort Knox and other locations.

Program Awards
Headquarters, U.S. Army Installation
Management Command
U.S. Department of the Army
Washington, D.C.
The outstanding performance of the
Energy and Utilities team, Headquarters,
U.S. Army Installation Management
Command has resulted in numerous
benefits for the command and the Army.
The team’s momentum gained leadership
support that has led to a refreshed program
that establishes clear guidance, goals, and
fiscal responsiveness and has brought about
(Army Awards, continued from page 39)

Michael Haltiner, South Dakota ARNG
As the driving force behind the South
Dakota Army National Guard’s energy
program, Haltiner consistently made his
state one of the Army National Guard’s
top performers in energy conservation. In
a five-year span, he executed 39 projects,
reducing energy intensity more than 18
percent. His portfolio of accomplishments
includes passive heating solar walls, direct
digital controls, lighting upgrades, and
boiler replacements.
Thomas Raffello, USAG Italy
Raffello proved the enormous payoff
that can be realized from combining
intellect with teamwork and determination.
In collaboration with the regional
contracting office, he led an intensive effort

cost avoidance in excess of $100 million,
allowing redistribution to other command
programs critically short of funding. A few
of the best practices employed by the team
include quarterly teleconferences with all
energy managers to collaborate and share
lessons learned; development of a Building
Energy Monitor Program handbook that
incorporates best practices and feedback
solicited from garrison energy managers; a
central resource efficiency manager program
that allows garrisons to receive support; and
an annual energy and water action strategy
that directs specific actions and energy
conservation measures to help garrisons
achieve mandated energy and water reduction
goals. Under the leadership and direction
of the team, Installation Management
Command installations far exceeded their
goals by reducing energy consumption by 6.4
percent and potable water consumption by
2.6 percent in fiscal 2016 from the prior fiscal
year while producing almost 2.8 trillion Btu
from renewable sources.
Terry Banks

Sergio Sergi
Roderick T. Smith
U.S. Department of the Army
U.S. Army Garrison, Fort A.P. Hill, Virginia
With no industrial or commercial
operations, power generation facilities, or
centralized heating and cooling systems,
Fort A.P. Hill’s Directorate of Public Works
faced the challenge of implementing energy
and water saving initiatives throughout a
large inventory of small standalone buildings
with ever-changing occupants. The team
approached this challenge by executing
effective improvement projects, proactive
building management, and interactive
conservation awareness that helped to reduce
the site’s fiscal 2016 energy intensity by
23.4 percent from the prior year, resulting
in a utility savings of more than $583,000,
despite an increase in building square
footage of 35 percent. The site’s fuel oil
use was reduced by 93 percent - almost
50,000 gallons - compared to the prior year,
through conversion of fuel oil fired heating,

Benjamin McBride
(See DOE, continued on page 42)

to research the most cost-effective options
for the electrical supplier contract for U.S.
Army Garrison – Italy. He methodically
analyzed the electrical utilities on the garrison
and scrupulously researched the regulated
electrical market in Italy. His efforts
culminated in the development of a new
contract that resulted in an annual savings of
$1.34 million.
The Secretary of the Army Energy and
Water Management Awards Program
was established in 1979 to recognize
installations, small groups, and individuals
who make significant achievements in energy
conservation and water management in
support of Army readiness. This program
encourages stewardship of energy and water
resources, promotes innovative and effective
program management, and reinforces the
importance of sound investments in energy
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and water facilities and infrastructure to
improve mission readiness. It recognizes
significant achievements in advancing the
Army’s energy and water program strategic
goals, improving energy security and
sustainability on Army installations.
Editor’s Note: Additional information for
this article provided by Joshua Seo, U.S. Army
Garrison Daegu, Korea, energy manager,
William Schaefer, contract resource energy
efficiency manager at Fort Irwin, California,
and Scott Sturkol of the Fort McCoy,
Wisconsin, Public Affairs Office.

POC is Dennis Bohannon, 703-614-4679,
dennis.k.bohannon.civ@mail.mil
Bohannon is the director of Strategic
Communications, Executive Office of the
Assistant Secretary of the Army (Installations,
Energy and Environment) at the Pentagon.
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air conditioning, and ventilation systems to
propane or electric. In addition to savings in
energy and maintenance costs, converting
fuel oil burning equipment eliminated the
need for above and below ground storage
tanks, which created environmental concerns
due to potential leaks and ground water
contamination. More traditional projects
included installing an exterior finish and
insulation system on almost 100,000 square
feet of space; replacing heating, ventilation
and air conditioning systems; and installing
high efficient windows.
Jared Corsi
Bryan Morris
Benjamin Spiker
Maria Christina Vicari
Paul G. Wirt
U.S. Department of the Army
U.S. Army Reserve, 9th Mission Support
Command
Honolulu, Hawaii
Maui U.S. Army Reserve Center will be
the first Army site to fully achieve net zero
energy in fiscal 2017, already showing a 36
percent decrease in energy consumption and
a 46 percent decrease in water consumption
between fiscal 2015 and fiscal 2016. Maui
is one of 10 pilot net zero Army Reserve
sites, selected through a nomination and
screening process in 2013 to receive a net
zero energy, water, and waste assessment.
Its net zero assessment was completed in
2014, identifying more than $1.3 million
in energy and water projects at the site.
The 9th Mission Support Command then
implemented major upgrades to lighting;
heating, ventilation, and air conditioning;
plumbing; and domestic hot water that
reduced energy use by 25 percent from the
fiscal 2013 baseline, with power from a
99-kilowatt solar photovoltaic array allowing
the site to achieve 100 percent savings. Water
efficiency measures resulted in 77 percent
savings from the baseline, with an irrigation
42

controls project achieving 60 percent
water savings within one year. Successful
practices from Maui’s pilot program are
being implemented reserve-wide, such as
the building energy monitor program, the
enterprise building control system program,
rainwater harvesting pilot projects, and
recycling surveys.

and underground storage tank. The water
conservation program allowed the training
center to meet all goals and requirements
driven by California’s drought, while
extending the viable life of this desert Fort by
five years.

Project Awards
CW3 Michael R. Brotherton
U.S. Department of the Army
U.S. Army Central Command
Shaw Air Force Base, South Carolina

Muhammed A. Bari
Sandra Key
Scott Taylor
Christopher Woodruff
U.S. Department of the Army
Installation Management Command National Training Center
Fort Irwin, California
The National Training Center-Fort
Irwin, in the Mojave Desert of Southern
California, is comprised of more than
775,000 acres of training space with a
population ranging from 16,000-26,000
personnel. The installation receives an average
of only 4.2 inches of rainfall annually and is
dependent upon ground water or recycled
water to support its training mission and
the surrounding auxiliary community. In
fiscal 2016 the training center’s active water
conservation program reduced fresh water
usage by 67.7 million gallons compared to
fiscal 2015 - a savings of 10 percent in one
year - and by almost 182 million gallons
from the fiscal 2007 baseline. This required
a combination of initiatives, including a first
of its kind mock billing of housing residents
for water, which reduced housing demand
by 26 percent from the prior year and saved
$100,000. Other projects included active
irrigation management; the replacement
of ground source heat pumps with air-toair heat pumps; and the decommissioning
the associated cooling loop, equipment,

Chief Warrant Officer 3 Michael
Brotherton completed a project in fiscal 2016
that reduces the “logistical tail” through the
use of photovoltaic solar light carts to replace
diesel light towers. An important Army
goal is to reduce the amount of logistics and
support personnel necessary in proportion to
combat personnel without reducing combat
effectiveness. The carts can be transported
by air, provide a minimum of 72 hours of
run time without the sun, and contain a
weatherproof electrical outlet, quick charger,
and dual USB charging ports so troops may
charge their hand-held or other portable
devices. The first completed phase of 250
photovoltaic solar light carts (of the 1,907
planned) is saving $6.6 million, 63,000 overall
man-hours, and 1.5 million gallons of fuel
annually, for a project payback of only one
year. Savings are due to drastically decreased
maintenance as compared to the diesel
generators, as troops must visit the carts
only once every two weeks to clean the solar
panels, and no oil changes are required. This
project has set the standard across the U.S.
Army Central Command area of operations
and has been promoted as a success story to
other military services.
Dan Finklea
Gary George
Tom Harris
Jay H. Tulley
John Wallingford

(See DOE, continued on page 41)
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U.S. Department of the Army
U.S. Army Garrison, Presidio of Monterey,
California
The Presidio of Monterey’s completed
three projects in fiscal 2016 that contribute
to an estimated 37 percent in annual energy
savings and more than $600,000 in energy,
water and maintenance costs. The Presidio’s
365,000 square foot Building 4385 complex
is the installation’s largest facility and highest
energy user, housing administrative offices
and a large data center. In 2012, Building
4385 consumed 19 percent of the Garrison’s
energy - costing $1.2 million - and almost 7
million gallons of water. The Presidio began
plans that year to reduce both energy and
water through a multi-pronged approach,
including installation of a grid-connected one
megawatt solar array designed to produce
1,600 megawatt-hours annually and a
xeriscaping project that converted three acres
of turf to drought resistant landscaping and
a passively irrigated field. The Presidio also
implemented an energy retrofit through a
utility energy service contract, which replaced
building lighting; refurbished heating,
ventilation, and air conditioning systems;
and improved the data center’ power usage
effectiveness by 33 percent by reconfiguring

servers and power distribution units, and
installing a new hot-aisle containment
system, lighting, and computer room airconditioners.
In addition to the Army winners, the
Defense Intelligence Agency received
a project award for an energy project at
the Intelligence Community Campus –
Bethesda, Maryland. Working on the
project were the U.S. Army Engineering and
Support Center, Huntsville’s Utility Energy
Services Contracting program manager
Lisa Harris and contracting officer Barbara
Osterkamp, U.S. Army Corps of Engineers
Baltimore District and other partners. The
Utility Energy Services Contract team
developed the energy infrastructure to
support the project via the phased project to
align with other construction and renovation
on the campus. The first phase constructed
a central utility plant to replace three existing
thermal plants. The resulting plan, which
featured variable frequency drive chillers,
condensing boilers, and a heat-recovery
chiller, greatly improved the efficiency of the
existing thermal infrastructure and yielded
significant operational savings and avoided
maintenance costs. Subsequent phases
addressed elements of the mechanical and
electrical systems within the tenant spaces;
design and construction of the core electrical
and mechanical infrastructure to support

the largest building on the campus; and the
installation of a comprehensive building
automation system to connect all of the
buildings on campus. When fully executed,
the Utility Energy Service Contract is
expected to reduce energy use by about 47
percent from the baseline and save about $1.1
million annually.
Editor’s Note: Additional information for
this article was provided by Debra Valine, chief
of public affairs, U.S. Army Engineering and
Support Center, Huntsville, Alabama.
POC is Dennis Bohannon, 703-614-4679,
dennis.k.bohannon.civ@mail.mil
Bohannon is the director of Strategic Communications,
Executive Office of the Assistant Secretary of the Army
(Installations, Energy and Environment) at the Pentagon.
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