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How Aquion Energy 
is Developing a 
New, Better, and 
Cleaner Type of 

Battery
By: Daniel Murray

How the Best and 
Worst Energy 

Efficient Cars Stack 
Up Against Each 

Other
    By: Jeff Dib

Almost everyone knows that 
there is a limited supply of 
resources such as coal and 
oil that provide us with the 
energy we use every day to 
power things. The push for 

alternative sources of energy 
has led to some great 
findings, such as solar, wind 
and water renewable sources 
of energy. Along with these, 
there are many more sources 
for alternative energy. Turn to 
page 13 to take a look at 
some bizarre sources of 
energy that may become 
much bigger in the next 
couple of years.

Bizarre Sources of 
Energy!

By: Fred Bishop

Grid-scale energy operations 
involve batteries such as 
lead-acid and Lithium-Ion 
that are corrosive, 
flammable, and require 
thermal maintenance to 
prevent them from causing 
problems.
Check out page 10 to see a 
new type of battery that is 
more efficient, safer to use, 
and can save money on 
power usage. 

With the recent decrease in 
gas prices, some people may 
not be as interested about 
fuel efficiency and 
environmentally friendly 
vehicles as they were just a 
few years ago.  But energy 
efficient vehicles, such as 
electric and hybrid cars, are 
key to our goal of reducing 
our carbon footprint.

Find out on page 11-12 
which cars are the most and 
least efficient of 2016!

  In this issue...

Interested in saving 
money in your home?

While looking to upgrade old 
home appliances, there are 
many opportunities for saving 
money. Choosing energy 
efficient appliances can save 
you money on your energy 
bills and can qualify you for 
rebates. Check out page 5 for 
some available rebates. 

Bees, Farming and 
Sustainability.

What do these three things 
have in common? How can 
planting a flower go a long 
way in helping with 
sustainability? Bees are a vital 
part of our society, but they 
are being endangered. Find 
out more on page 14.

It’s a Great, Big, Beautiful, 
Solar-Powered
Tomorrow at
Disney World

You’ve seen ice cream bars and 
pretzels in the shape of Mickey 
Mouse, but what about a solar 
farm? Head over to page 8 to 
see what strides Disney is 
making to become more 
sustainable through alternative 
energy practices

NJARNG’s 230 kW solar carport at Sea Girt generates over 260,000 kwh per 
year, which is the equivalent of reducing emissions from 38 cars! Learn more 

on pages 9-10.
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RU-NJARNG Audit Program Grad Takes Skills 
to the Navy

By: Samantha Valentine

The RU-NJARNG Energy Audit Center, created in 2012, has been providing Rowan 
University engineering students a unique opportunity to work with the New Jersey Army 
National Guard. Energy audits are used to identify energy conservation measures for 
facilities to reduce energy consumption. In order to comply with Federal legislation, 25% 
of NJARNG building area must be audited every year.

For the past 2 years, Sarah Schanck has been leading and managing multiple groups of 
students to conduct energy audits for the NJARNG, all while she has been working on 
her Master of Science in Engineering Degree and writing her thesis. Prior to her time as 
the graduate student associate on the NJARNG Energy Audit team, she was an 
undergraduate student energy auditor in the same program. Through the Energy Audit 
Center, Sarah has participated in 11 audits and has helped evaluate over 650,000 
square feet of National Guard space. Now Sarah’s taking what she learned with her as 
she begins her career in the engineering field. She’s moving on from energy audits, but 
she gained valuable management and technical writing skills during her time with the 
NJARNG-RU Energy Audit program.

After speaking with her, it’s easy 
to see how excited Sarah is to 
start working with the Navy. She’ll 
be working as a Navy Civilian at 
The Navy Yard in Philadelphia 
doing Shock Test Certifications 
and Compliance Testing in the 
Ship System Hardening Branch 
of the Machinery Research, 
Logistics and Ship Integrity 
Department. Sarah’s job will 
involve testing mission critical 
equipment to make sure that they 
can endure pressure waves 
produced by explosions or military aircraft and assessing risk if equipment cannot.  She’ll 
be juggling multiple projects all at once, but managing student groups has helped 
prepare her for dealing with coinciding projects in different stages. Because of the 
opportunities she’s had at Rowan through the NJARNG Energy Audit Center, she feels 
well prepared for her future career.

 Best of luck, Sarah!
For a summary of last semester’s audits, 
see page 4. 
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ResulCompetition tsClean Cut Competition
Overview

What to do...
There are many actions that building occupants can 
take to reduce energy and water use as well as the 

costs associated with these utilities. For example, 
turning off lights when leaving a room. Lighting 

accounts for 25%-30% of a building’s energy use 
and minimizing unnecessary lighting is an easy way 

to reduce energy consumption. Each issue of the 
Clean Cut Quarterly will contain tips and strategies 
that occupants can follow to reduce their building’s 

consumption. 
In addition, the NJARNG Green Building 

Management Handbook is available at: http://www.
nj.gov/military/installations/docs/CLEAN-CUT-

Green-Management-Handbook.pdf
 

How it works…
❖ Throughout the 2016 fiscal year, energy 

and water consumption for each 
NJARNG facility will be tracked and 
recorded.

❖ The progress will be displayed in each 
issue of the Clean Cut Quarterly.

❖ Each facility will have a goal of reducing 
energy use by 2.5% and water use by 
2.0% by the end of the year. 

❖ Facilities that meet their goals will 
receive a certificate of achievement to 
display in the facility and will be 
recognized in the Clean Cut Quarterly.

❖ The facility that reduces energy and 
water consumption by the greatest 
percentage will win the title of “biggest 
loser” and will be given the Clean Cut 
Competition Trophy to display at their 
facility for 1 year.Important Dates

● Competition starts 
10/1/2015

● Competition ends 
9/30/2016 

● Checkpoints will be 
every 3 months

● Progress will be 
posted in the Clean 
Cut Quarterly 
newsletter

The Clean Cut Campaign was developed by the Department of 
Military and Veterans Affairs (DMAVA) Energy Team in 
collaboration with Rowan University. The goal of the program is to 
reduce the NJARNG’s carbon footprint and impact on the 
environment by promoting energy and water conservation. 
Reducing energy and water use will ensure a greener workplace, 
a healthier environment, and promote a sustainable living culture 
throughout the state. The main drivers behind this effort are 
federal legislation, like the Energy Independence and Security Act 
of 2007 and Executive Order 13693, “Planning for Federal 
Sustainability in the Next Decade.”

What is the Clean Cut Campaign?

NJARNG sees Clean Cut as a way to not only educate the army and state personnel about the 
various ways their daily decisions affect the environment, but as a way to embrace the 
competitive spirit that runs rampant through the National Guard and create a big change 
throughout the state of New Jersey.

Training for Veterans
Part of the Clean Cut Campaign is to promote the NJARNG effort to reduce energy and water 
consumption through education and awareness training. Raising awareness can help alter 
occupant behavior, which has been shown to be able to reduce energy consumption by as 
much as 10%. The first training session was done at Veterans Haven South in Ancora. The 
Energy Intern Program developed the training and presented it to the veterans. 

`

The veterans at Vets Haven 
South can use what they’ve 
learned to help reduce utility 
costs at Vets Haven and in 
their future living space. 

Pictured left: Sam Valentine 
(program manager) and 2 
interns presenting training 
to veterans at Vets Haven 
South in Ancora under their 
new LED lights. 

Energy Reduction Competition
Another aspect of the Clean Cut Campaign is the Energy Reduction Competition. This 
competition is a yearlong energy  reduction program with the purpose of incentivizing 
participation in energy reduction initiatives. Ultimately, the goal is to encourage employee 
participation and to cut utility usage and costs. 

In the last issue of Clean Cut Quarterly, we ranked each facility by its percent reduction in 
energy use intensity, or EUI, from the first quarter of fiscal year 2015 to the first quarter of 
fiscal year 2016.  In this issue, we have the first half of results (Quarters 1 and 2, 
encompassing the months of October through March) for each fiscal year. The NJARNG 
goal for annual energy reduction is 2.5%, and every facility is needed to help reach that 
goal. Look below to see where your facility stacks up and to see which facility is leading 
the way in percent reduction.

In the lead for biggest 
loser, and overtaking 
the Hammonton 
Armory is the…
CAPE MAY ARMORY!

Keep up the great work 
everyone! Check out the 
next issue to see results 
from Quarters 1, 2, and 
3.  Will your facility be the 
leading the way in energy 
reduction? Find out in 
September!

For tips on how to reduce 
your energy use and 
carbon footprint, please 
take a  look at the Green 
Building Handbook:
www.nj.
gov/military/installations/
docs/CLEAN-CUT-
Green-Management-
Handbook.pdf

http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
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Atlantic City Armory Audit
The Atlantic City Armory is a 52,500 square-foot facility made up of mostly office space and a large 
indoor track.  It has an Energy Installation Status Report (ISR-Energy) rating of RED. 

Energy Audits

Woodbury Armory Audit
The Woodbury Armory is a two story multi function building with approximately 69,000 square feet of 
floor space. The second floor is mostly general purpose for events however the first floor is mostly 
offices for operations and occupied throughout the week.

Cherry Hill Armory Audit
The Cherry Hill Armory is a 40,000 square-foot facility that has a large drill floor and consists primarily of 
office space and storage, and has an ISR-Energy rating of RED. 

As part of federal energy requirements, NJARNG must conduct comprehensive energy and water audits 
on 25% of its facility space annually. This is accomplished through NJARNG’s partnership with Rowan 
University. During the Spring ’16 semester, Rowan engineering students audited 3 facilities: Atlantic City 
Armory, Cherry Hill Armory, and Woodbury Armory. Below is a summary of each audit.
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By: Fred Bishop

Thermostat Control
Make sure to keep appliances away from air-conditioning 
thermostats. Placing electrical devices that give off heat, such as 
lamps or TVs, near your thermostat can cause your air-
conditioning to run longer than needed. The thermostat senses 
the heat from the appliance and believes the whole room is 
hotter than it actually is.

BBQ
Cooking outside is a summer tradition. Along with eating great 
food, you are actually saving money! By cooking outdoors, you 
are not heating up the inside of the house. This means the air 
conditioning does need to come on to cool the house.

Landscaping
Not only does landscaping add aesthetics, 
but properly placed trees and bushes can be 
used to save money. A tree can provide 
shade for a part of the building that typically 
gets a lot of sun, which means the thermostat 
can be lowered. 

Fans and Windows
When the air conditioning is on, use a fan to help cool down too. 
You can raise your thermostat about 4 degrees without even 
noticing a difference, which can save almost 12% on your cooling 
bill. On days when there is a nice breeze and it’s not too hot, 
open a window and turn off the air-conditioning! Just be sure to 
shut the windows when the air comes back on.

Summer is here, which means beaches, pools, and looking for ways to keep cool. Its 
important to try and stay cool and comfortable during the hot summer months, but 
running the AC all day wastes electricity. Instead, follow some of these tips to save 
money and feel comfortable this summer!
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Patrick Quirk
Electrical/Computer Engineering, Senior

William Butler
Civil Engineering, Junior

Becca Adamo
Civil Engineering, Junior

Deanna Dariano
Civil Engineering, Junior

MEET THE STUDENTS-BORDENTOWN:

MEET THE STUDENTS-FORT DIX:
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Sean Mading
Civil Engineering, Junior

Ryan McCarthy
Civil Engineering, Junior

Joe Tricarico
Electrical/Computer Engineering, Junior

Tim Bridel
Mechanical Engineering, Junior

Matt Stacker
Civil Engineering, Senior

MEET THE STUDENTS

CHERRY HILL

WOODBURY

India Woodruff
Electrical/Computer Engineering, Junior

Brandon Nelan
Mechanical Engineering, Junior

Craig Szot
Civil Engineering, Senior

Logan Greer
Mechanical Engineering, Junior

Joe Mandara
Mechanical Engineering, Junior

Aaron Sorin
Mechanical Engineering, Junior

Andrew Reilly
Mechanical Engineering, Junior

Steve Michetti
Mechanical Engineering, Junior

Adam Ciesielski
Electrical/Computer Engineering, Junior

Patrick Quirk
Electrical/Computer Engineering, Senior

ATLANTIC CITY

Energy Audit Overview
An Energy Audit is an inspection, survey, and analysis of energy use in a building. Energy audits can identify 

strategies to make a facility more efficient, healthy, and comfortable. As part of the Clean Cut Campaign, Rowan 
University established the “NJARNG-RU Energy Audit Center” with the purpose of providing resources and 

training to students so that they can conduct energy audits at NJARNG facilities. This program funds a graduate 
student who oversees and trains undergraduate students each semester and leads them during the audit. In 

addition, four professors oversee the program and ensure that NJARNG is receiving high quality data and results 
from the audits. Each year, 25% of NJARNG facilities must be audited.

Residential Rebates
New Jersey’s Clean Energy Program offers a variety of rebates for energy efficient equipment. 
Some are as simple as switching to LED lights or recycling an old refrigerator. Check out the 
Clean Energy Program at http://www.njcleanenergy.com/residential/home/home for more 
information. Applications for rebates can now be submitted online!

Central Air 
Conditioning

By replacing an air conditioner with a high efficiency 
central air conditioner or a ductless mini-split AC unit can 

save energy costs and qualify you for a $300 or $500 
rebate by meeting certain efficiency levels. 

Heating Pump

Rebates of $300 or $500, depending on energy and 
efficiency levels, are available for switching your heat 

pump to an air source heat pump, ductless heat pump, or 
non-electric high efficiency central heat. 

Lighting
There are instant in-store discounts on selected ENERGY 

STAR LEDs.

Home 
Remodeling

ENERGY STAR offers ‘whole house’ solutions to reduce 
your energy costs and carbon footprint. Installing energy 
efficient upgrades can save you up to 30% on energy 
costs and qualify you for up to $4,000 in financial 
incentives.

Washer and 
Dryer

Rebates of $50 or $75 are available for qualifying models 
of clothes washers. Rebates of S100 or $300 are available 

for qualifying models of clothes dryers.

Refrigerators
Recycling an old refrigerator can qualify you for a $50 

rebate. Rebates of $50 or $75 are offered for qualifying 
models of refrigerators. 

Water Heaters

Rebates of $500, $900, $1000, or $1200, depending on 
efficiency level, are offered for upgrading your water 

heater to a gas water heater, heat pump water heater, or a 
solar water heater. 

Heating 
Equipment

By switching your heating equipment to a gas furnace, gas 
boiler, oil furnace, or oil boiler, you can qualify for rebates 

of $250, $300, or $500 for certain efficiency levels. 
Combination rebates of $900 or $1200 are available for 

upgrading your heating equipment and water heater.

By: Katie Hollywood

http://www.njcleanenergy.com/residential/home/home


On Left: UCLA & UC Santa 
Barbara Solar Panel next 

to Clear Glass Plane
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The idea of transparent 
solar panels may seem 
like a fantasy or 
something you see in 
science fiction.  The 
term “fully transparent 
solar panel” may itself 
sound like a 
contradiction. But we 
may not have to look too 
far into the future to see 
this technology.

The solar panel created by Lunt and his team at MSU differs from previous 
transparent models in a number of ways.  Previous solar cells (like the 
ones created at UCLA and UC Santa Barbara) were not completely 
transparent.  They were close to 70% transparent to visible light, which for              

them was a huge breakthrough as 
most researchers had difficulty 
surpassing 10%-20% 
transparency for solar cells.  This 
resulted in cells that were a shade 
darker and cast colorful shadows 
as well (seen to the left).

The NJARNG is undertaking a new 
challenge: to create virtual building 
models of NJARNG facilities. These 
virtual representations, or Building 
Information Models (BIM), will help 
improve collaboration, asset 
management, and decision making 
within the Construction Facilities 
Maintenance Office (CFMO). Making 
these improvements can reduce 
construction costs and  time, as well 
as annual operation and 
maintenance costs. 

Above: Rowan students brave the rainy 
weather to set up weather stations at the 
Woodstown Armory. 

Installation Operations Go Virtual

A pilot study is currently being conducted on the 
Woodstown Armory by Rowan University in 
order to optimize the necessary workflows and 
show the usefulness of BIM to the National 
Guard. The study will include an in-depth 
energy analysis, updated floor plans, and a 
breakdown of space allocation.  A microclimate 
study is also being conducted in conjunction 
with the BIM study in order  to capture how 
surrounding conditions affect energy use inside 
the building. 

On February 23, the Rowan Energy Intern 
Program conducted its first reality capture trip. 
For energy modeling, it is especially important 
to capture existing conditions of the building. 
The reality capture is being done with Faro 
Focus 3D laser scanners

Left: Faro Focus 3D X330 set up at the 
Lakehurst CLTF.

Vets Haven South
LED Retrofit

A primary aspect of the NJARNG Clean 
Cut Campaign is energy reduction. 
About 20% of energy use in the 
commercial sector is from lighting. Light 
Emitting Diodes, more commonly 
known as LEDs, are becoming a more 
popular choice due to their low demand 
for energy and their long life. They are 
more expensive up front, but over their 
lifetime they will end up costing less 
money than incandescent or CFL 
bulbs. 
For Veterans Haven South in Ancora, NJ, a high upfront cost to replace light bulbs was 
not an option. Fortunately, the NJ Clean Energy Program has created a way to make a 
lighting retrofit possible in an easy and affordable way. This program, called Direct Install, 
is a turnkey solution that makes it easy and affordable to upgrade lighting, HVAC 
equipment and other operational equipment with high energy efficiency alternatives by 
paying for up to 70% of retrofit costs. Under the Direct Install program, the lighting at Vet’s 
Haven South was upgraded in December 2015. Over 650 LED lights were installed 
throughout the building and parking lot. The total project cost of $95,783 was offset by an 
incentive of $67,048 (70%) paid by the program. The remaining cost is being paid over a 
24 month period through the electricity savings on the utility bills. The implemented 
measures are expected to save $21,800 annually in electricity costs, which is a 16 month 
payback. Since the retrofit, Vets Haven has saved over $4000 in electricity costs. 

By: Samantha Valentine



Alternative energy is reshaping the world we live in and can be seen everywhere we go.  
From solar panels on our houses and sports stadiums to wind farms, many efforts are 
being made to make our lives “greener”.  These strides to conserve energy have been in 
motion for many years, and as of April 2016, Disney World has stepped its effort up in a 
Mickey Mouse-themed way.
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The solar farm comprises of 48,000 
photovoltaic panels, equivalent to the 
size of 1000 residential solar 
arrangements, and can produce a peak 
output of 5 megawatts, which is enough 
energy to power 820 homes. When 
running at that optimal production, this 
solar farm can create 1,200 kilowatts of 
continuous power, which equals close to 
10.5 million kilowatt-hours per year.  This 
amount of power would save them at 
least $500,000 per year, using the 
cheapest rate of 4 cents per kilowatt-
hour.

Energy efficiency is reshaping the world we live in and can be seen everywhere we go.  
From enhanced recycling programs to solar panels on our houses, we are making 
strides to make our lives “greener”.  This impact can also be seen at our favorite sport 
team’s stadium, as well as stadiums across the country.
        
The next page shows a ranking of the top 
energy efficient stadiums in the NFL, MLB, 
and College Football.  It shows that Lincoln 
Financial Field, home of the Philadelphia 
Eagles, is one of the “greenest” stadiums in 
the NFL and is a leader in energy efficiency 
for sports around the world.  The Eagles
“Go Green” program, launched in 2003, has 
a variety of environmental aspects to it, 
including over 11,000 solar panels, 14 wind 
turbines, recycled paper products, the 
conversion of cooking oil to biodiesel fuel, 
and 100% green energy at the stadium (just 
to name a few).  Implementing this program 
earned Lincoln Financial Field a LEED
Silver certification from the US Green 
Building Council. (usgbc.gov)

The Eagles aren’t the only team making strides to be more energy efficient.  The St. Louis 
Cardinals have reduced their use of energy by 24% over the past 3 years. The Seattle 
Seahawks and Seattle Sounders have installed 2.5 acres of solar panels at their stadium,

CenturyLink Field, which amounts to 
around 3,750 solar panels.  The 
Minnesota Twins use rainwater to wash 
the seating area at Target Field.  The 
Miami Heat have put in a reflective roof 
and underground parking in an effort to 
cut their energy costs.  The San 
Francisco 49ers’ new Levi’s Stadium has 
a green roof of soil and plant life in 
addition to solar panels to help with 
insulation.  The Seattle Mariners save $1 
million by lighting their field exclusively 
with LEDs.

How Aquion Energy is Developing a New, 
Better, and Cleaner Type of Battery

How it Works
The battery uses a combination 
of a saltwater electrolyte, 
manganese oxide cathode, 
carbon composite anode, and 
synthetic cotton separator. Non-
corrosive reactions occur at the 
anode and cathode of the 
battery to prevent deterioration 
of the materials. 

The batteries are proven to be 
flameproof and non-corrosive, 
meaning that they will not be 
harmful and won’t require 
thermal maintenance.

By: Daniel Murray

Energy storage is a vital component for any major building’s 
electronic systems. However, most common types of batteries
in grid-scale operations, including lead-acid, sodium sulfur, 
and Li-Ion, can be toxic or flammable; causing long term harm 
towards the grid or for the people working on them.

Since 2014, Aquion Energy has been producing safe and
efficient batteries that save money, resources, and 
labor.

Efficiently Store Energy
Aqueous Hybrid Ion (AHI) batteries are great for storing energy generated by solar or 
wind power. This reduces the dependency of using energy from the power grid, lowering 
electricity costs. AHI batteries additionally enable a consumer to:

● Consume solar and wind energy produced, on-demand, when it is needed
● Control utility energy costs that rise based on time of day or demand charges
● Reduce or eliminate dependency on the grid
● Have backup power during grid outages

A New Hidden Mickey with a
Not-so Hidden Energy Purpose

This project is part of Duke Energy’s plan 
to increase Florida’s solar capacity up to 
500MW by 2024.  It’s also part of Disney’
s program to reduce its net emissions by 
50% ,compared to its emissions in 2012, 
by 2020.  This has not been Disney’s 
only effort toward renewable energy 
projects, as they have cut their emissions 
in half by converting their bus fleet to 
R50 fuel, which is a cleaner diesel fuel 
made from vegetable oil.  Although it has 
taken Disney a while to build a large 
solar facility, Epcot has had solar panels 
on the roof of its Universe of Energy 
since October 1982.

By: Jeff Dib

A 15-year agreement between Disney and utility Duke Energy has allowed Duke Energy 
to build a solar farm on the 22-acre plot of land just outside of Epcot and Disney’s Yacht 
and Beach Resort.  Duke Energy can operate the land during its lease and supplies solar 
power to Walt Disney World.



On it’s own, a solar PV cell won’t produce much power. That’s why you see solar cell sold 
in bigger sheets called solar panels, or modules. These modules can be tied together ro 
make Solar PV Arrays. You can find arrays in different places: on the ground, on a roof, 
or over a parking lot.

Depending on where you are in the world, you can get varying amounts of power from 
the sun, called solar irradiance. There are a several other things that affect solar panel 
performance, including temperature, shading and type of solar panel system.

LEED stands for Leadership in Energy and Environmental Design and is a program used 
to certify that building projects are efficient and green. To receive a LEED certification, a 
project must receive enough points based on LEED’s rating systems and satisfy specific 
prerequisites. There are different levels of certification that can be achieved based on the 
number of points earned.

1
1

...that in accordance with the G.I. Bill, veterans will be covered if they want to take the LEED Green 
Associate and LEED AP credential exams? The U.S. Department of Veteran Affairs (VA) reimburses 
100% of both tests, whether you passed them or not. Also, if you have taken the test after December 3, 
2008, you can still be reimbursed. By receiving the LEED Green Associate credential, it will show that 
you are up-to-date with understanding the most current green building principles and practices. The 
LEED AP credentials on the other hand, will show that you will have advanced knowledge in green 
building and have expertise in one of LEED’s rating system. Both of these credentials will help you push 
ahead when trying to secure a job in the building design, construction, and operations field. 

According to the U.S. General Services Announcement (GSA) all federally owned buildings required to 
achieve a minimum of a LEED Silver certification. To receive a Silver certification, a score of 50 points is 
required. 

To certify a project, you must register your project with the U.S. Green Building Council (USGBC) online 
through their website: https://www.usgbc.org/leedonline/

Federal Building Requirements

Did you know...
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Bulk-Energy Storage
Grid-scale applications, such as those used 
at armories for the National Guard, can use 
the bulk-energy storage to efficiently store 
and deliver power. These pallet-like stacks 
are scalable for a wide range of interior 
configurations, optimizing space for any kind 
of room design. 

Some key features that the bulk-energy 
storage offers are:

● Very high cycle life
● Extremely abuse tolerant
● Low acquisition costs ($/kWh)
● No regular maintenance
● No thermal management
● No corrosive acids or noxious fumes
● No active management required

Save Money
Electricity usage fluctuates throughout the day in what is known as “peak hours”. Peak 
hours are when a large amount of energy is being used by a local grid; usually during 
work hours when buildings and facilities have to be running. 
Energy used during peak hours is more expensive, and also more harmful for the 
environment as the grid has to put out more energy to any application using it.
AHI batteries can store energy from the grid during off-peak hours and then use it during 
the day, saving money on energy demand charges. Additionally, because of their long life 
cycle and non-corrosive or flammable chemistry, AHI batteries can be used for years 
without replacements or maintenance.

For more information on how these clean batteries work, visit aquionenergy.com

Energy Management
AHI batteries are designed for energy 
management applications including:

● Demand response
● Peak shaving
● Power quality
● Self-consumption

Solar Panels: How do they work?

A solar panel works by allowing particles of light (the photons) to collide with atoms and 
break electrons free. This generates a flow of electricity. Solar panels actually comprise 
many, smaller units called photovoltaic cells, or PV cells.

photo = light
voltaic = electricity

source : solar4living.com/solarBasics.htm

By: Samantha Valentine

To learn more about solar electricity and othe types of energy, go to: science.
howstuffworks.com/environmental/energy and solar4living.com

It is important to consider all 
factors when deciding to purchase 
solar panels. If you are interested 
in seeing if solar panels would be 
a good fit for your home, you can 
start by using the PVWatts 
Calculator developed by the 
National Renewable Energy 
Laboratory (NREL). The calculator 
will estimate performance of a 
potential PV array and provide an 
estimate of cost and savings.

https://www.usgbc.org/leedonline/
http://science.howstuffworks.com/environmental/energy
http://science.howstuffworks.com/environmental/energy
http://solar4living.com/
http://science.howstuffworks.com/environmental/energy
http://pvwatts.nrel.gov/
http://pvwatts.nrel.gov/


LEED stands for Leadership in Energy and Environmental Design and is a program used 
to certify that building projects are efficient and green. To receive a LEED certification, a 
project must receive enough points based on LEED’s rating systems and satisfy specific 
prerequisites. There are different levels of certification that can be achieved based on the 
number of points earned.

1
1

...that in accordance with the G.I. Bill, veterans will be covered if they want to take the LEED Green 
Associate and LEED AP credential exams? The U.S. Department of Veteran Affairs (VA) reimburses 
100% of both tests, whether you passed them or not. Also, if you have taken the test after December 3, 
2008, you can still be reimbursed. By receiving the LEED Green Associate credential, it will show that 
you are up-to-date with understanding the most current green building principles and practices. The 
LEED AP credentials on the other hand, will show that you will have advanced knowledge in green 
building and have expertise in one of LEED’s rating system. Both of these credentials will help you push 
ahead when trying to secure a job in the building design, construction, and operations field. 

According to the U.S. General Services Announcement (GSA) all federally owned buildings required to 
achieve a minimum of a LEED Silver certification. To receive a Silver certification, a score of 50 points is 
required. 

To certify a project, you must register your project with the U.S. Green Building Council (USGBC) online 
through their website: https://www.usgbc.org/leedonline/

Federal Building Requirements

Did you know...
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Bulk-Energy Storage
Grid-scale applications, such as those used 
at armories for the National Guard, can use 
the bulk-energy storage to efficiently store 
and deliver power. These pallet-like stacks 
are scalable for a wide range of interior 
configurations, optimizing space for any kind 
of room design. 

Some key features that the bulk-energy 
storage offers are:

● Very high cycle life
● Extremely abuse tolerant
● Low acquisition costs ($/kWh)
● No regular maintenance
● No thermal management
● No corrosive acids or noxious fumes
● No active management required

Save Money
Electricity usage fluctuates throughout the day in what is known as “peak hours”. Peak 
hours are when a large amount of energy is being used by a local grid; usually during 
work hours when buildings and facilities have to be running. 
Energy used during peak hours is more expensive, and also more harmful for the 
environment as the grid has to put out more energy to any application using it.
AHI batteries can store energy from the grid during off-peak hours and then use it during 
the day, saving money on energy demand charges. Additionally, because of their long life 
cycle and non-corrosive or flammable chemistry, AHI batteries can be used for years 
without replacements or maintenance.

For more information on how these clean batteries work, visit aquionenergy.com

Energy Management
AHI batteries are designed for energy 
management applications including:

● Demand response
● Peak shaving
● Power quality
● Self-consumption

As per the requirements of Executive Order 13693, “Planning for Federal Sustainability in 
the Next Decade”, the NJARNG has set its sight on achieving 25% of electric power 
produced by on-site renewable energy by 2025. The NJARNG Solar Portfolio already 
includes 2.45 MW of solar photovoltaics, which has offset 20% of electric demand. The 
NJARNG is on its way to meeting the federal requirements ahead of schedule!

Not only does producing clean energy help the environment, it helps the NJARNG save 
money. The current solar arrays come with an annual cost avoidance of $400,000. 
Saving on utility bills means that money can be spent on other energy saving initiatives, 
like installing high efficiency LED lighting, which saves even more money for the 
NJARNG. 
The newest solar array can be 
found at the Sea Girt Training 
Center. This 611 kW carport 
array adds to the 230 kW carport 
array on the other side of the 
SGTC campus to offset 40% of 
the electricity used at the 
installation.

Five solar arrays are in design for 
construction. In addition, a 6-year 
solar plan for future arrays  is in 
development by NJARNG Energy 
Manager Chris Moore. 

NJARNG’s Solar Portfolio Continues      
to Grow

If this plan is implemented, total electric 
generation for solar PV will increase to 
6.06MW. Energy savings will increase to 
7.9MWh annually. That’s 58% of the 
current electric use! Energy cost 
avoidance will increase to $1 million 
annually. 

By: Samantha Valentine

https://www.usgbc.org/leedonline/


energy needs 
when operating at 
peak hours.  
Another feature is 
the angle of the 
roof, which 
prevent the 
stadium from 
overheating in the 
warm climate and 
makes it possible 
to capture the 
cooler coastal 
breeze.  One of 

Clean Cut Quarterly Volume 2 - Issue 2America is not the only place where energy efficient stadiums have been put into practice.  
In Brazil, the reconstruction of the Estadio Nacional Mané Garrincha in 2013, which was 
used for the 2014 World Cup and will be used in the 2016 Summer Olympics,  saw major 
renovations, including increasing the capacity to nearly 73,000 people, as well as a 
number of “green” features.  One of these features is the installation of over 10,000 solar 
panels, which generate 2.5 megawatts.  This accounts for over 50% of the stadium’s 

the most interesting aspects of the stadium is its use of rainwater.  It collects rainwater in 
its seven million liter tank and uses it for sanitation systems as well as watering the grass.  
This accounts for over 80% of the stadium’s water needs.  All of these features helped 
the Estadio Nacional Mané Garrincha be the world’s first LEED Platinum stadium.
It is clear that the entire world is making great strides to become “greener” and be more 
energy efficient.   These iconic sports teams are in a great position to help make a 
difference and many of these teams are stepping up to lead this wave of 
environmentalism.

       Top 5 NFL Stadiums
1. Lincoln Financial Field

(Philadelphia Eagles)
2. Soldier Field

(Chicago Bears)
3. Levi’s Stadium

(San Francisco 49ers)
4. Ford Field

(Detroit Lions)
5. Metlife Stadium

(New York Giants/Jets)

     Top 5 MLB Stadiums
1. Safeco Field

(Seattle Mariners)
2. Target Field

(Minnesota Twins)
3. Busch Stadium

(St. Louis Cardinals)
4. Nationals Park 

(Washington Nationals)
5. Marlins Park

(Miami Marlins)

      Top 5 College Stadiums
1. TCF Bank Stadium 

(University of Minnesota)
2. Apogee Stadium

(University of North Texas)
3. California Memorial 

Stadium (UC Berkeley)
4. Amon G. Carter Stadium 

(TCU)
5. Husky Stadium

(University of Washington)
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http://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/efficient-energy-use-sports-facilities.html
http://www.siemens.com/customer-magazine/en/home/cities/building-a-better-green-future.html
http://www.usatoday.com/story/money/business/2013/04/21/clean-energy-sports-stadiums/2095355/

How the Best & Worst Energy Efficient Vehicles 
Stack Up Against Each Other

By Jeff Dib

Class The Best The Worst

Two-
Seaters

smart fortwo
electric drive
Convertible

Lamborghini
Aventador     
Roadster

Combined MPGe: 107
Power Use: 32 kWh/100 miles

Total Range: 68 miles 

Combined MPG: 12
Consumption: 8.3 gal/100 miles
CO2 Emissions: 727 grams/mile

Annual Fuel Cost: $600
Cost to Drive 25 miles: $1.02

Annual Fuel Cost: $2,750
Cost to Drive 25 mIles: $4.60

Mini
compacts

Fiat 500e
Aston

Martin DB9

Combined MPGe: 112
Power Use: 30 kWh/100 miles

Total Range: 84 miles

Combined MPG: 15
Consumption: 6.7 gal/100 miles
CO2 Emissions: 587 grams/mile

Annual Fuel Cost: $600
Cost to Drive 25 miles: $0.97

Annual Fuel Cost: $2,200
Cost to Drive 25 mIles: $3.68

Sub
compacts

BMW i3 BEV
Bentley

Continental
Convertible 

Combined MPGe: 124
Power Use: 27 kWh/100 miles

Total Range: 81 miles

Combined MPG: 15
Consumption: 6.7 gal/100 miles
CO2 Emissions: 604 grams/mile

Annual Fuel Cost: $550
Cost to Drive 25 miles: $0.88

Annual Fuel Cost: $2,200
Cost to Drive 25 mIles: $3.68

Check out the next two pages to see which car is the best and worst energy 
efficient in its class.  For more information, and to see where your car stacks up, 

visit: https://www.fueleconomy.gov/feg/best-worst.shtml

New Jersey Celebrates Earth Day

NJ Tree Foundation, “Trees for Trails”
The NJ Tree Foundation promoted the 
planting program in Camden designed to 
improve air quality, manage stormwater, 
and provide shade as an Earth Day 
Celebration. Volunteers joined NJ Tree 
Foundation for the “Trees for Trails” project 
in Camden. This community tree planting 
event brought more beautiful trees to the 
regional Circuit Trail network. Volunteers 
dug holes, planted trees, and laid mulch.
For more information, visit:
http://njtreefoundation.org/2014/11/trees-for-trails-
reforesting-the-circuit-in-camden/

Rowan dean delivers TED talk
Ken Lacovara, paleontologist and 
founding dean of Rowan’s School of 
Earth and Environment, became Rowan’
s first faculty member to deliver a TED 
talk. His message was delivered at the 
annual TED Conference in Vancouver 
and encouraged listeners to dig deeper 
into their knowledge and understanding 
of the Earth’s past and future. 
For more information, visit:
http://today.rowan.edu/home/news/2016/04/21/magic-
geological-record-rowan-deans-ted-talk-focuses-on-
earths-pastand-future

Cheesequake State Park Hike
An Earth Day Program and Arbor Day 
hike was held by the Cheesequake State 
Park Nature Center. During this event, 
volunteers met at the park’s Nature 
Center to plant trees and take a hike 
while cleaning up the trails. 
For more information, visit:
http://www.gmnews.com/2016/04/19/earth-day-fest-hike-
scheduled-park/

By: Katie Hollywood

http://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/efficient-energy-use-sports-facilities.html
http://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/efficient-energy-use-sports-facilities.html
http://www.siemens.com/customer-magazine/en/home/cities/building-a-better-green-future.html
http://www.siemens.com/customer-magazine/en/home/cities/building-a-better-green-future.html
http://www.usatoday.com/story/money/business/2013/04/21/clean-energy-sports-stadiums/2095355/
http://www.usatoday.com/story/money/business/2013/04/21/clean-energy-sports-stadiums/2095355/
http://njtreefoundation.org/2014/11/trees-for-trails-reforesting-the-circuit-in-camden/
http://njtreefoundation.org/2014/11/trees-for-trails-reforesting-the-circuit-in-camden/
http://njtreefoundation.org/2014/11/trees-for-trails-reforesting-the-circuit-in-camden/
http://today.rowan.edu/home/news/2016/04/21/magic-geological-record-rowan-deans-ted-talk-focuses-on-earths-pastand-future
http://today.rowan.edu/home/news/2016/04/21/magic-geological-record-rowan-deans-ted-talk-focuses-on-earths-pastand-future
http://today.rowan.edu/home/news/2016/04/21/magic-geological-record-rowan-deans-ted-talk-focuses-on-earths-pastand-future
http://today.rowan.edu/home/news/2016/04/21/magic-geological-record-rowan-deans-ted-talk-focuses-on-earths-pastand-future
http://www.gmnews.com/2016/04/19/earth-day-fest-hike-scheduled-park/
http://www.gmnews.com/2016/04/19/earth-day-fest-hike-scheduled-park/
http://www.gmnews.com/2016/04/19/earth-day-fest-hike-scheduled-park/
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Bordentown Audit

The Bordentown Warrior Transition Center is a 
64,500 square foot facility made up of mostly 
office and classroom space. The Rowan audit 
team conducted a traditional energy audit at the 
facility and collected information such as number 
of computers, type of HVAC equipment, types and 
quantities of lights, etc. The team also assessed 
the building’s sustainability by using the ISR-
Energy and Guiding Principles for Sustainable 
Buildings requirements. Due to its recent 
renovation, the Bordentown facility is fairly efficient 
and in good condition. The building’s overall 
energy rating is AMBER. Some of the 
recommendations to improve the efficiency of the 
building include: 

● Install photovoltaic panels on the roof
● Install individual solar power for exterior 

lights
● Replace remaining exterior lights with LED 

fixtures
● Install occupant sensors in remaining 

rooms (10 rooms)
● Insulate network room
● Install an awning over the side of OMS 

room (OMS side door swells/sticks in the 
heat)

Fort Dix Audit

The Fort Dix Headquarters Building (3650) was 
previously audited in 2007 by Rowan University 
(Fun Fact: NJARNG’s current energy manager, 
Chris Moore, was part of the team that first 
audited 3650). This time around, the interns 
conducted a remote energy audit on the building. 
A remote energy audit is an energy audit that is 
completed without actually visiting the building. 
The building is made up of mostly office space. 
This is the first time that Rowan has undertaken 
such an effort and the audit team learned a lot 
about the process that can be applied to future 
remote audits. While a remote audit is cheaper to 
complete, it may not be as accurate as an in-
person audit. Some of the recommendations to 
improve the efficiency of the building include:

● Install LED bulbs
● Install programmable thermostats to allow 

temperature setbacks
● Install solar hot water heater
● Install rooftop solar panels
● Switch to 80 hour bi-weekly schedule with 

every other Friday off
● Minimize space heaters/ fan use 

Above: Landscape architect 
Vincent Nichnadowicz instruction 
interns Matthew Bettin, Morgan 

Doherty, and Nick Murphy (left to 
right) on how to properly plant a 

tree.
Below: Trees laid out for planting

Above: Chuck Appleby 
(NJARNG-EMB Chief) and 
Morgan Doherty (Rowan 

University intern) hard at work 
planting and watering trees.

Below: The finished product.

Rowan Celebrates Arbor Day
On April 29, 2016, the New Jersey Army National Guard 
Environmental Management Bureau (NJARNG-EMB), along 
with students from the associated environmental internship 
program (through Rowan University), celebrated Arbor Day 
2016 with a restoration project.

A few years ago, the National Guard Armory in Pitman, New 
Jersey, became subject to remedial activities due to 
contaminants found in the groundwater. During this remediation, 
a small portion of the forested wetland buffer area was 
excavated in an attempt to find the cause and resolve the 
contamination issue. Wetlands are critical part of the 
environment; they provide habitat for 
plants and animals, assist in flood 
control, and improve water quality. As 
such, there was a stipulation in the 
remediation permit to treat the 
contamination: habitat appropriate flora 
species must be replanted in order to 
restore the affected area to its original 
state.

The EMB consulted with a certified 
landscape architect to create a plan of 
action. He observed native species in 
and around the affected area and used 
his existing knowledge of wetlands and 
upland species to determine what 
should be planted and where. Thirty 
nine plants (consisting of scarlet oak,

red cedar, and smooth sumac) were planted by the EMB and 
interns on Arbor Day this year.

By completing this project “in house”, the EMB was able to save a 
considerable amount of money. In addition, the project was a great 
opportunity for interns to learn how to properly plant trees, get their 
hands dirty, and help restore a disturbed area. Everyone worked 
as a team to plant, water, and mulch each tree, as well as replace 
an old silt fence, which provides sediment control and protects the 
newly planted trees from erosion and rainwater runoff. The growth 
of these trees will be observed and it is predicted they will flourish 
in the years to come. Overall it was great day for all involved.

By: Morgan Doherty
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As many people know, there is a huge need to find alternative sources of energy. Some 
of the most common are solar,wind and water. However, there are other, more bizarre, 
sources that can be used. These can range from things as small as bacteria, all the way 
to things as large exploding lakes!

Bacteria:

Bacteria can be found all over the Earth 
and have survived billions of years. One 

of the survival strategies bacteria, 
specifically E. Coli, have is its ability to 
store fatty acids when there is a limited 

food supply. These fatty acids are 
needed to make biodiesel fuel. 

Scientists are trying to figure out how to 
genetically modify E. Coli to 

overproduce these fatty acids. This 
means that the same bacteria that can 
make you sick, may one day provide 

fuel to transportation.

Bizarre Sources for Alternative Energy

Jellyfish:

Certain jellyfish possess a green 
fluorescent protein (GFP) which makes 
them glow. When this protein is put onto 

aluminum electrodes and exposed to 
UV light, it releases electrons that 

produce electricity. These can then 
make biological fuel cells, which 

produce electricity without an external 
light source.These fuel cells than can 

power small medical devices used 
inside the body.

By: Fred Bishop
Rowan’s Solar Hot Water Study
By: Katie Hollywood
The New Jersey Army National Guard is looking to reduce the usage of electricity and 
natural gas used to heat water at the NJARNG Sea Girt training facility. 
Purpose
Installing a solar thermal system will reduce their hot water costs, reduce their carbon 
footprint, and meet sustainability goals. By 2025, 25% of NJARNG’s total energy 
consumption must result from a renewable resource as mandated by EO 13693, the 
NJARNG goals and requirements of the Clean Cut Campaign. 

What is solar thermal?
Solar thermal is the use of technology to 
collect and store thermal energy from the 
sun. Thermal energy is collected and 
transferred to a fluid, typically water, 
through a flat plate collector. It’s then 
transferred to a box to be heated. The flat 
plate collector transports the hot water to a 
storage tank, where the water can be used 
for domestic hot water or space heating 
applications.

Current work
So far, Rowan’s solar hot water clinic 
team has done the following: researched 
the variations and benefits of solar 
thermal, determined an appropriate flow 
meter to measure hot water usage at the 
facility, specified  the buildings that are 
appropriate for a solar thermal system, 
and performed sample calculations.

Future work
Future clinic teams will install the flow 
meter at Sea Girt, collect water usage 
data over a designated time period, 
calculate hot water usage, determine the 
cost and savings of a solar thermal 
system, determine if solar thermal is 
economically feasible, and if it is, design 
a solar thermal system. 

Pictured above: FDT 40 flow 
meter chosen for the solar hot 
water study
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The Buzz on Sustainability
Bees are a vital part of our natural ecosystems. They are responsible for the pollination of 
71% of crops that provide 90% of the food worldwide. To put this into perspective, that 
means bees are responsible for one out of every three bites of food that you take.  
Unfortunately there has been a large decline in bee populations in Europe, America, and 
Asia. In 2012 37 million bees died in one month at a Canadian beekeeping operation. 
This decline is jeopardizing biodiversity and global food production.

By: Fred Bishop

Why are bees dying?

The short answer is no one is exactly 
sure. However, many believe it is due to 
the use of neonicotinoids, a type of  
pesticide that is widely used. A study 
found that bee hives that were treated 
with the pesticide never increased their 
population after the winter months. 
Instead, these bee hives continually 
declined in population. The bees from 
the pesticide-treated hives abandoned 
their hives and found other hives that 
had not be treated. 

What can you do?

The obvious thing to do is to reduce the 
amount of pesticides, especially while 
plants are in bloom and bees are out. 
Also planting helps give bees more to 
pollinate, so anything from a window box 
to a whole garden can help. Buying local 
fruits, vegetables and honey also help 
support local beekeepers in your area. 
Finally, you can donate to the Pollinator 
Partnership. They are devoted to 
protecting all pollinators, not only bees.
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During April, co-interns Josh Schmid and Jill McKeown were given the opportunity to 
attend the Construction & Facilities Management Office (CMFO) Programming Guidance 
conference at Camp Robinson, AR. As college students (and civilians) it was a unique 
opportunity for us to share our personal experience as interns in the NJARNG GIS 
Program that supports the mission of the National Guard.

Rowan GIS Interns Visit PEC, AR
By: Jill McKeown & Josh Schmid

There was also a user presentation series designated to showcase the project 
methodologies and accomplishments of more experienced employees.  Another 
particularly worthwhile learning experience was the Spatial Data Standards for Facilities 
Infrastructure & Environment (SDSFIE) Workshop. With a new version of SDSFIE now 
available, the workshop offered one-on-one support for our the transition to the new 
database format, which eliminates unnecessary attributes and offers simpler naming 
conventions.  We have been working on several of these projects with DMAVA including 
the SDSFIE migration and Real Property Development Plans, so we were able to 
contribute our experiences and take away valuable lessons on what’s  ahead for our 
projects.
Though our time at PEC was strictly scheduled, we still managed to enjoy some down-
time. We hosted a “GIS social” to bring the state GIS managers together and network. 
Following a long day of seminars, we managed to pack a room with state GIS staff from all 
over the country—including Alaska and Hawaii. The strong turnout allowed us to flex our 
networking muscles and led to job leads and thoughtful insight from experienced GIS’ers.  
Overall, our trip to Camp Robinson afforded us realistic perspectives of employment in the 
field of facilities management and planning which we otherwise could not take from a 
traditional university classroom. Every teacher supplied a wealth of technical knowledge on 
each subject but the best parts of the classes were the shared input and experiences of all 
the fellow attendees. 

Lasting for a week, there were several GIS 
classes offered that focused specifically on 
those issues involving the National Guard’s 
core applications of GIS technology: facility 
management and resourcing. Instructors 
discussed challenges in the collection of spatial 
data and orthoimagery with the intention of 
using collective experience to derive cost-
effective solutions.Leaders in the field of 
planning explained various methods of 
determining site development suitability, while 
technical specialists provided demonstrations of 
their newly published geoprocessing tools. 



Clean Cut Competition
Overview

As part of the Clean Cut Campaign, 
the NJARNG Energy Team has 

created the Clean Cut Competition 
for all NJARNG facilities. This 

competition is a yearlong energy 
and water reduction program with 

the purpose of incentivizing 
participation in energy and water 

reduction initiatives. Ultimately, the 
goal is to encourage employee 

participation and to cut utility usage 
and costs. 

What to do...
There are many actions that building occupants can 
take to reduce energy and water use as well as the 

costs associated with these utilities. For example, 
turning off lights when leaving a room. Lighting 

accounts for 25%-30% of a building’s energy use 
and minimizing unnecessary lighting is an easy way 

to reduce energy consumption. Each issue of the 
Clean Cut Quarterly will contain tips and strategies 
that occupants can follow to reduce their building’s 

consumption. 
In addition, the NJARNG Green Building 

Management Handbook is available at: http://www.
nj.gov/military/installations/docs/CLEAN-CUT-

Green-Management-Handbook.pdf
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How it works…
❖ Throughout the 2016 fiscal year, energy 

and water consumption for each 
NJARNG facility will be tracked and 
recorded.

❖ The progress will be displayed in each 
issue of the Clean Cut Quarterly.

❖ Each facility will have a goal of reducing 
energy use by 2.5% and water use by 
2.0% by the end of the year. 

❖ Facilities that meet their goals will 
receive a certificate of achievement to 
display in the facility and will be 
recognized in the Clean Cut Quarterly.

❖ The facility that reduces energy and 
water consumption by the greatest 
percentage will win the title of “biggest 
loser” and will be given the Clean Cut 
Competition Trophy to display at their 
facility for 1 year.

Fred Bishop
Chemical Engineering, Junior

“Hi! My name is Fred and I like to swim, row and 
workout in my free time. It has always been my dream 

to travel to all 50 states in the U.S. I also like trying new 
foods from around the globe.”

Jeff Dib
Civil Engineering, Junior
“Hey! My name is Jeff and I enjoy playing 
sports with my friends and when I’m not 
playing, I’m watching my favorite teams, the 
Yankees, Knicks, and NYCFC.  I also enjoy 
going on vacation to Disney World and on 
Disney Cruises with my family.”

Meet The Interns!
Daniel Murray
Civil Engineering, Junior
“Hello! My name is Dan and I enjoy gaming on my 
computer and playing with my dog. This past 
summer I took a cruise to Spain, Italy, and France.”

Katie Hollywood
Civil Engineering, Junior
“Hi! My name is Katie Hollywood and I enjoy 
hiking and spending time with my dogs in my 
free time. I like to travel to new places and hope 
to go back to the Grand Canyon again.”

http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf
http://www.nj.gov/military/installations/docs/CLEAN-CUT-Green-Management-Handbook.pdf


For more information, please contact:

Christopher Moore
DMAVA Energy Manager
Please contact Chris if you would like to learn 
more about the Clean Cut Campaign at:
christopher.moore@dmava.nj.gov

Samantha Valentine
NJARNG Energy Intern Manager

If you would like to learn more about how Rowan 
University is helping NJARNG’s sustainability 

efforts or to make suggestions for future issues of 
Clean Cut Quarterly, please contact Sam at: 

valent80@rowan.edu

Christopher Moore
Chris received his Bachelor’s Degree in Civil 
Engineering from Rowan University and his Master’s 
Degree in Sustainable Design from the Boston 
Architectural College. He has over 5 years of energy 
management and sustainability consulting 
experience with non-profit, private, and government 
organizations. Chris enjoys biking, drawing, and 
gardening.
 

Samantha Valentine
Sam received her Bachelor’s Degree (’12) 

and Master’s Degree (’14) in Civil Engineering 
from Rowan University. Her academic 

interests include sustainable design, low 
impact development, and climate science.  

Sam enjoys cooking, boating, and 
adventuring in the great outdoors.

Want to know more?
❖ Contact the Energy Team!

NJARNG Energy Team
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