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A Rowan Update

The FY17 NJARNG Energy 
Reduction Competition is 
now underway! Find out 
more on pages 2 and 3.

Which type of 
fireplace is best?

New Year, New Competition

Learn about Rowan 
University’s  building 
modeling progress on      

page 6.

We break down the 
advantages and 

disadvantages of three 
kinds on page 9.

An innovative concept 
for rooftop solar is 
almost here. Find out 
more on Page 10.

In this issue….



One of his unique strategies for increasing education and awareness around 
sustainability issues was to hold regional Energy Summits across the country. These 
summits helped educate Energy Managers from across the country about energy 
conservation and were instrumental in helping many of them develop long range energy 
projects for their own states.

One of CW5 Comyack’s greatest impacts was the relationship he established with Rowan 
University. Due to increasing federal requirements and decreasing funds, he worked with 
Rowan University in 2009 to develop an internship program that uses students to 
complete tasks for the NJARNG. This allowed the NJARNG to meet its federal 
requirements within the available budget and provided the students with real-life project 
experience that employers look for. 
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Thank you, Chief!

CW5 Thomas Comyack has been the 
Chief of the Planning and Programming 
Branch in the Construction and Facilities 
Management Office (CFMO) of the NJ 
Army National Guard (NJARNG) for the 
past 19 years. In this position, he has 
played a significant role in developing and 
shaping NJARNG’s energy program. 
Under his leadership, the NJARNG has 
become a national leader in terms of 
renewable energy. Due to his ability to find 
funding, the NJARNG currently has over 
2.4 Megawatts of installed solar 
photovoltaic generation capacity. These 
systems provide free and clean electricity 
for approximately 18% of NJARNG’s 
electricity demand.

CW5 Comyack has helped many 
individuals inside and outside of the 
NJARNG to become successful and was 
always willing to share his successes and 
failures for all to learn from. Thinking 
outside of the box resulted in new ways to 
expand his ideas and fund projects. 

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

 

How it works…
❖ Throughout the 2017 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 
10/1/2016

● Competition ends 
9/30/2017 

● Checkpoints will be 
every 3 months

● Progress will be 
posted in the Clean 
Cut Quarterly 
newsletter

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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Chief Comyack’s GIS pilot program with Rowan began 7 years ago and has steadily  
grown in size and scope due its success and contributions to the CFMO and NGB. 
Rowan developed a Bachelors of Science GIS degree program in 2012 with support and 
justification from DMAVA and the GIS intern program. Since the initial GIS  pilot program, 
DMAVA and Rowan have created 3 other intern partnerships to support engineering and 
environmental programs. Historically these contracts would have been awarded to 
traditional A&E firms,  but Chief Comyack’s vision for using a local public University to cut 
contracting costs for DMAVA, while creating a professional-educational experience for  
students, resulted in a remarkably rewarding  experience for all involved.
 
During his career, CW5 Comyack has had an enormous impact on not only the 
NJARNG, but all the Army National Guard (ARNG) States and Territories. He is very 
humble when it comes to the success of the NJARNG energy program and his 
commitment to the ARNG can be seen by the dedication and constant drive to plan and 
program more projects and willingness to help other installations succeed.
Over the past decade, CW5 Comyack has helped the NJARNG achieve the following 
energy awards:

● 2016 – Federal Energy and Water Management Award (Program)
● 2016 -- Army Community Partnership Award
● 2013 – Secretary of the Army Energy and Water Management Award for 

Exceptional Performance (Renewable/Alternatives)
● 2011 – Secretary of the Army Energy and Water Management Award for Small 

Group (Renewable/Alternatives)
● 2011 – USACE Sustainability Awards Certificate of Participation
● 2010 – Federal Energy and Water Management Award (Project)
● 2009 – Secretary of the Army Energy and Water Management Award for Small 

Group (Renewable/Alternatives)
● 2006 – Secretary of the Army Energy and Water Management Award for Small 

Group (Renewable/Alternatives)

Heroes get 
remembered, 
but legends 
never die.

What is EUI?
EUI, or Energy Use 
Index, is a key metric 
for an energy manager 
to benchmark facilities 
with. Typically, EUI is 
used to express a 
building’s energy use as 
a function of its size.

In terms of size, the 
Newark Armory is one 
of the largest NJARNG  
buildings at over 
100,000 square feet of 
gross floor area. But, in 
terms of energy use, it 
ranks in the middle of 
the pack, resulting in 
the lowest EUI in fiscal 
year 2015. 

In this issue, we have 
the First Quarter results 
(October, November, 
and December). The 
NJARNG goal for 
annual energy reduction 
is 2.5%, and every 
facility is needed to help 
reach (and hopefully 
exceed) that goal. Look 
right to see where your 
facility stacks up!

.
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Receiving Recognition
It was an exciting week for the Clean Cut Campaign Team! We received two awards in 
recognition for our hard work. On Tuesday, December 6, 2016, the team, which included 
Chris Moore, MAJ Jeanne Falchek (standing in for COL Mike Lyons), CW5 Tom 
Comyack, Vernon Hicks, Joan McCloskey,  Sam Valentine, and Dr. William Riddell, were 
invited on a tour of the Pentagon, followed by a recognition ceremony for the 2016 Army 
Community Partnership Program. This was the inaugural year for the award, which was 
creating to commend those partnerships which find creative solutions to challenges 
during times of constrained resources. The NJARNG-Rowan Partnership was one of only 
5 partnerships awarded at the ceremony.The next day, Wednesday, December 7, 2016, 
the Clean Cut Campaign Team received a Federal Energy and Water Management 
Award, sponsored by the Federal Energy Management Program (FEMP) and the 
Interagency Energy Management Task Force. These awards recognize individuals and 
organizations for significant contributions to energy and water efficiency within the federal 
government.

Right: Lieutenant General Gwen 
Bingham, Assistant Chief of Staff for 
Installation Management, and The 
Honorable Patrick J. Murphy, Under 
Secretary of the Army, presented the 
team with the Army Community 
Partnership Award. Photo Credit: Sean 
Kimmons

Below: Dr. Timothy Unruh, Director of 
FEMP, and  David Friedman, Assistant 
Secretary for Energy Efficiency and 
Renewable Energy (Acting), presented 
the team with 2016 Federal Energy and 
Water Management Awards. 

The mission of the Solutions 
Project is to  unite science, 
business, culture and 
community to speed up the 
transition towards 100% 
clean energy for all. The 
project also provides grants 
to community organizations 
making 100% happen. 
Organizations in the United 
States can apply for grants 
from the Leadership Fund 
and the Fighter Fund. 

The NJARNG must always 
be mission-ready, and 
having power resiliency will 
assist in their mission. 
Having a diverse energy mix 
will help to increase power 
resilience. The NJARNG and 
the Army have initiatives to 
increase renewables and 
become Net Zero. Currently 
the NJARNG utilizes an 
energy mix of grid electricity, 
natural gas, fuel oil, propane, 
and solar photovoltaics and 
solar thermal.

The Solutions Project

The ultimate goal of the Solutions Project, also called the 100% Campaign, is to provide 
everyone across the country to new, safe, and affordable energy produced by renewable 
sources such as the wind, water, and sun. Often, utility bills can spiral out of control for 
consumers, leading to no power at all The old ways of energy production helped build 
our cities and industries, but it is polluting our air and water and is holding us back from 
advancing. 

To see what the awesome future of 100% clean energy looks like across the the US 
and the world, visit 100.org/possible

https://100.org/possible
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In the past three issues of Clean Cut Quarterly, we ranked each facility by its percent reduction 
in energy use intensity, or EUI. In the last issue, we used the first three quarters of results for 
each fiscal year, but in this issue, the results for the entire year,  were used to determine percent 
reduction in EUI. 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.

The winner for the FY16 NJARNG Energy Reduction Competition is the…
CAPE MAY ARMORY!

Keep up the great work everyone! Check out the next issue to see the beginning of next year’s 
competition. Will your facility be the leading the way in energy reduction? 
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

Energy Reduction Competition: Results Are In!Rebates

New Jersey Clean Energy Program is 
offering a rebate called Home 
Performance with Energy Star. Home 
Performance with Energy Star both can 
help you reduce your energy cost by 30% 
and cut down your carbon footprint 
production. The first step is to contact a 
contractor to assess your heating and 
cooling system, conduct a combustion 
safety test on appliances, check 
insulation levels and look for air sealing 
opportunities.  After the assessment, you 
will receive a report explaining the 
recommended updates.  June 30, 2017 
marks the deadline to receive up to to 
$4,000 in financial incentives. Some 
homeowners can take advantage of 
0%-4.99% financing to help pay for the 
energy upgrades. This rebate is only 
applicable for certain cities and home 
requirements. To see if you eligible to 
apply, visit the link below.

To find out more on how to save energy 
and money go to: 
http://www.njcleanenergy.com/multifamily

The New Jersey Clean Energy Program 
is offering a rebate called 
COOLAdvantage Program. The 
COOLAdvantage Program provides a 
rebate for energy efficiency systems 
related to central air conditioners and 
heat pumps. All new systems that meet 
the qualifications for minimum energy 
efficiency and size in the residing areas 
are available to apply. The rebates 
include:

Central A/C (Tier 1): $300
Central A/C (Tier 2): $500
Ductless mini split A/C: $500
Heat pumps: $500
Air source heat pump (Tier 1): $300
Air source heat pump (Tier 2): $500 
Geothermal heat pumps: $500 

To Find out more on how to improve 
energy efficiency and save money go to:
https://energy.gov/savings/cooladvantage
-program
Or
http://njcleanenergy.com/Cool

Throughout Volume 3, we will be discussing various rebates pertaining to both 
homeowners and businesses. Rebates not only reduce, return, or refund what has been 
paid, but can also reward you for being energy efficient.  Let’s take a look at two possible 
rebates.

Performance with 
Energy Star

COOLAdvantage 
Program

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.njcleanenergy.com/multifamily
http://www.njcleanenergy.com/multifamily
https://energy.gov/savings/cooladvantage-program
https://energy.gov/savings/cooladvantage-program
https://energy.gov/savings/cooladvantage-program
http://njcleanenergy.com/Cool
http://njcleanenergy.com/Cool
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Winter is coming! The Farmer’s Almanac 
predicts that this winter we can expect 
temperatures much colder than last winter 
though still higher than average. The US will see 
less snowfall than average with the 
northernmost part being the “snowy exception” 
and can expect a lot of snow this winter!

One way to stay warm this winter is to drink plenty of hot cocoa and wear warm, comfy 
clothing! You can save even more money on your heating bill by following these simple 
tips:

● Use thermostat setbacks. You can do this manually when you leave the house. Or, 
if you have a programmable thermostat, set the temperature lower while you are 
away from the house, and set it to warm the house back up right before you get 
back. Every degree will increase the savings you see! Avoid setting your thermostat 
lower than 50 degrees, to prevent your pipes from freezing.

● Get your heating unit a tune-up! Make sure that your heating system is updated and 
functioning properly! The last thing you want is to be stuck in winter with a heater 
that either costs more than it should or is not working at all.

BIM Update
In the March 2016 issue of the CCQ (Volume 2 Issue 1), the pilot study for Building 
Information Modeling (BIM) at the Woodstown Armory was discussed.  This pilot study, 
conducted by students at Rowan University, consisted of taking 3D laser scans at the 
Woodstown Armory and using those scans to create a virtual building model.  This model 
would then be used to improve collaboration, asset management, and decision making in 
the Construction Facilities Maintenance Office (CFMO).  Construction costs and time, in 
addition to annual operation and maintenance costs can be reduced.

For the Woodstown Armory, all scans, both indoor and outdoor, were completed by June.  
This gave summer interns in the program roughly two months to work on the model 
before the start of school in the fall.  Within a couple weeks of the fall semester, the 
model for Woodstown was completed and presented to National Guard.  The model, as 
viewed from the outside, can be seen in the image below, with the photo of the armory on 
the bottom and the virtual model on the top.

While the finishing touches were put on the Woodstown model, Rowan University was 
tasked with completing this process for a second armory, this time in Newark.  This 
armory would hold new challenges, such an incorporating multiple floors as well as 
creating the model without the help of outdoor scans.  Scans were completed over the 
summer by the interns and the modeling of the building was left for the fall clinic team, 
which consisted of larger group of students completely new to the technology and project, 
but eager to accomplish the goals set forth.

 

By: Jeff Dib
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Mount Holly Armory
The Mount Holly Armory, built in 1935,  is a 
16,000 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. The building’s overall 
energy rating is AMBER. Some of the 
recommendations to improve the efficiency of the 
building include: 

● Replacing interior and exterior lights with 
LEDs

● Installing occupancy sensors 
● Implementing thermostat setbacks

These energy efficiency measures could save the 
armory 9200 kWh of electricity, over $1200, 
annually. 

Freehold Armory
The Freehold Armory, constructed in  1940, is a 
39,000 square foot building with a drill floor, motor 
pool, administration space, and classroom areas. 
Recently, all of the lighting fixtures were replaced 
with LEDs, which has already helped reduce the 
utility consumption at the site. The team also 
assessed the building’s sustainability by using the 
ISR-Energy and Guiding Principles for Sustainable 
Buildings requirements. The building’s overall 
energy rating is AMBER.Some of the 
recommendations to further improve the efficiency 
of the building include:

● Installing programmable thermostats to 
allow temperature setbacks

● Installing occupancy sensors
● Installing rooftop solar photovoltaics
● Installing solar water heating system

If all of these energy conservation and renewable 
measures were implemented, the facility's utility 
bill would be reduced by nearly $10000  and offset 
approximately 66 metric tons of GHG emissions 
every year..

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.

This clinic team consists of a variety of engineering disciplines, with Civil & Environmental 
Engineering (CEE)  being the most prevalent, while Mechanical (ME) and Electrical & 
Computer Engineering (ECE) are each represented by a student on the clinic team.  This 
eclectic group is able to work hand-in-hand with each other, focusing on the aspects of 
the building they have a better understanding and more experience with, while learning 
from their partners about areas they had not known before.  The team can be seen 
below.

Things to Add:
Pictures of BIM team
Paragraph talking about attempt to change curriculum
Any additional pictures we can put in
Concluding Paragraph (maybe)

Top Row L-R:
Thao Tran (ME),

Sean Raday (CEE),
Jacqueline Aimino (CEE), 

Tri Nguyen (CEE)

Bottom Row L-R:
Steven Spirn (CEE),

Nicolas Natale (ECE),
Jeffrey Dib (CEE), 

Stephen Luppino (CEE), 
Anthony Feeney (CEE)

The Newark Armory model is still in progress, and the team hopes to have it completed my 
the end of the spring semester.  It will be more advanced than the Woodstown model in a 
number of areas, such as the sophistication of an HVAC system, electrical, and plumbing 
system.  The continued growth in experience and skillsets for the team members allow for 
the model to be increasingly accurate and ultimately more beneficial for the National 
Guard to use.

At the start of this spring semester, the clinic team was given two more armories to model: 
Lawrenceville and Hammonton.  These armories, located closer to Rowan than Newark, 
would be able to be scanned multiple times, both indoor and outdoor, and would be 
worked on simultaneously with the Newark model.  This allowed the BIM team of nine 
students to split up into teams of three in order to work most efficiently.  

There will be extra emphasis on the Hammonton Armory, as that is also undergoing an 
energy audit by Rowan students.  It will be an objective for both the BIM team and energy 
audit team to work together to incorporate the virtual model into the energy audit.  This 
partnership has the potential to provide a more accurate and worthwhile analysis of the 
Hammonton Armory for the NJARNG to use and base decisions on.
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New Products On The Way:
From Accessory to Main Event

By: David Berlinsky

❏ You travel to specific places in a 
timely manner

❏ You don’t mind a little extra walking 
to reach your locations

❏ You don’t want to spend so much 
money at once or worry about repairs

❏ Your desired locations happen to 
have a nearby bus stop

❏ High traffic makes driving inefficient
❏ Better on-road safety
❏ Maps and alternate routes are readily 

available
❏ Mainly used for personal travel
❏ Environmental impact and cost takes 

priority

❏ You prefer the freedom to travel 
wherever you want

❏ You are confident in driving by 
yourself and abiding by traffic laws

❏ You want the ability to drive with 
and/or drop off others at any location

❏ There are no practical bus or transit 
routes available

❏ Faster and more direct travel
❏ Money and responsibility are not 

issues for you
❏ Better personal safety
❏ Better suited for those who are 

raising a family
❏ Speed and flexibility takes priority

Saves $10,000 per year 
Up to 82% less emissions per 
passenger mile (for a full bus)

More preferred than buses
Faster and less restrictive travel

The long time debate over whether to travel by car or bus has never truly been resolved. 
While generally agreed that commuting by bus is more efficient in money and 
environment than personal cars are, there are some certain scenarios where the opposite 
is preferred. Despite understanding the differences between them,using the wrong mode 
of transportation can cost a significant price, so knowing when to choose one from 
another can be crucial to avoid a horrible mistake. So, rather than listing statistics already 
known for years, a checklist will be posted to see whether a car or a bus would be better 
suited for the situation at hand based off preference rather than efficiency. At times 
logistics can be more important than efficiency and one choice becomes better than the 
other.

BUS CAR

Source: http://www.mypersonalfinancejourney.com/2013/05/taking-bus-vs-driving.html and 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/PublicTransportationsRoleInRespondingToClimateChange2010.pdf

For over 100 years, refrigerators have used a process 
called vapor compression as the primary method of 
cooling. Vapor Compression uses coolants which are not 
only harmful to the environment, but also account for a 
large portion of the global electric consumption, up to 
17%. The magnetocaloric refrigerator is a revolutionary 
technology that 
takes advantage 
of a water-based 
cooling fluid, 
making it safer for 
the environment 
and more efficient, 
which ultimately 
means lower energy
bills and less carbon
pollution for the consumers. Due to the lack of a gas 
compression system, the MRS consumes only half the 
energy of a standard fridge, produces less noise and 
vibration, and, even, requires less maintenance.

By: Jacqueline Aimino
It starts with an idea and some brilliant minds, to make new cutting edge 
technology change from a dream, to a reality.  Oak Ridge National 
Laboratory and General Electric are currently collaborating to create a
new refrigerator that uses magnets as its sole source of cooling. The 
system, known as the Magnetic Refrigeration 
System (MRS), works through the magnetocaloric
Effect and can be seen in the image on the bottom
right.The MRS can change the temperature of a  
material by exposing that material to a magnetic field.
The magnetocaloric material goes through a cycle of
magnetization and demagnetization, during which,
a water coolant is pumped through the system to 
transfer the heat from the inside of the refrigerator to the outside air.  

For more information please visit: 
http://newatlas.com/cooltech-commercial-magnetic-cooling/43874/ or 
https://www.insidescience.org/news/fridge-magnets-magnetic-fridges  

http://www.mypersonalfinancejourney.com/2013/05/taking-bus-vs-driving.html
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/PublicTransportationsRoleInRespondingToClimateChange2010.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/PublicTransportationsRoleInRespondingToClimateChange2010.pdf
http://newatlas.com/cooltech-commercial-magnetic-cooling/43874/
https://www.insidescience.org/news/fridge-magnets-magnetic-fridges
https://www.insidescience.org/news/fridge-magnets-magnetic-fridges
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By: David Berlinsky

The Real Myths of Climate Change
In this current day and age, it is 
impossible to go on with your week 
without hearing at least one story 
regarding the condition of climate 
change. Whether you are a firm 
believer of it or not, climate change 
is a continuing phenomenon that is 
slowly but surely affecting the world 
we live in. Of course, there are 
indeed skeptics of this idea and 
those who believe in false data and 
common rumors are par for the 
course. 
As a student interested in environmental engineering, I would like to take a moment to 
address common misconceptions with the argument of climate change and clarify 
arguments that I personally find unjustified. Climate change is a complex issue that 
cannot be explained or solved easily and should be taken very seriously as an ongoing 
dilemma, which is why I wish to make clear just how seriously it should be taken and why 
some arguments fail to justify not taking any action whatsoever. 

“So what if the 
temperature is 
changing? How 

does it affect 
me?”

More than you know. Climate change can lead into more damage than one would realize. 
Not only can it destroy environments by itself, but a climate shift can also affect connected 

water currents and temperatures. How does this affect anything? The ocean is a very 
strange network that can cause dangerous chain reactions if tampered with. If one current 
were to be changed, it could affect another one and so on. Ocean currents are pivotal in 

helping with other natural processes such as evaporation, radiation and heat storage, and 
migration of wildlife. Having any of these altered could lead to serious environmental 
hazards such as increased storm frequency, change in water temperature, wildlife 

eradication, abnormal weather patterns, and even continue the cycle of climate change.
So yeah. This can lead to serious issues in the future deserves all of the attention it gets.

“Places are 
actually getting 

colder, so 
global warming 
is not a thing!”

There are two problems with this. One, climate change does not necessarily mean that the 
entire world is in fact becoming warmer; the term “global warming” is a blanket term that is 

used to ease the understanding of climate change by using greenhouse gases as the 
main culprit.

Two, if a place is becoming colder rather that warmer, it is still a change in climate which, 
in most cases, can prove just as dangerous as becoming warmer. Regardless, the 
average temperature throughout the planet has in fact been increasing since the 

beginning of the millennium.

“Our 
environment 
should not be 

our main focus, 
our policies 
should be!”

Policies is just an example, but in most cases, this argument gets general priorities 
backwards. It’s true that a government needs to have rules set up in order to stay alive, 

but the environment which the government resides in is the general foundation. Without a 
foundation, a structure of any sort will fail regardless of how it’s built. Seeing that the very 

world we live in is our structure and it’s changing for the worst, putting it on the backburner 
would be a disastrous decision regardless of example.

“Climate 
change is 

natural and 
happens 

throughout 
Earth’s 

lifetime!”

If this were through evolution, you would be right. However, the main problem is not that 
the climate is changing, it’s that the climate is changing at a rate that is unnatural for any 

ecosystem. The difference here is that this change in climate is occurring through decades 
where it should occur through eons, which is anything but natural.

“Plants and 
animals should 

be able to 
adapt to this 
change no 
problem!”

Again, you would be correct under normal circumstances. The problem is this is not a 
normal circumstance. Remember the analogy that you can’t put a frog in boiling water? 
This is exactly that analogy. Living creatures can adapt to different conditions, but only 

after an acceptable rate and amount of time. Suddenly putting something in an 
environment different than normal is actually very unhealthy for it and could lead to death.

“Why bother 
fixing this? If 

this is all 
happening, 
doesn’t that 

mean we can’t 
stop it?”

So we should just give up? We see someone or something dying so we do nothing to save 
it? This is the kind of reasoning that shows you don’t care and find everything pointless.

Even if the world as we knew it was to end, it’s very possible to slow the inevitable. 
Stopping the problem may not be possible at this point, but it is very easy to elongate it to 

delay it to another period in time, or even to a point where it may no longer become a 
general concern. This is the entire point of spreading awareness to climate change!

“So what if the 
temperature is 

changing? How does it 
affect me?”

More than you know. Climate change can lead into more damage than one would realize. Not only can 
it destroy environments by itself, but a climate shift can also affect connected water currents and 

temperatures. How does this affect anything? The ocean is a very strange network that can cause 
dangerous chain reactions if tampered with. If one current were to be changed, it could affect another 

one and so on. Ocean currents are pivotal in helping with other natural processes such as evaporation, 
radiation and heat storage, and migration of wildlife. Having any of these altered could lead to serious 

environmental hazards such as increased storm frequency, change in water temperature, wildlife 
eradication, abnormal weather patterns, and even continue the cycle of climate change.So yeah. This 

can lead to serious issues in the future deserves all of the attention it gets.

“Places are actually 
getting colder, so global 
warming is not a thing!”

There are two problems with this. One, climate change does not necessarily mean that the entire world 
is in fact becoming warmer; the term “global warming” is a blanket term that is used to ease the 

understanding of climate change by using greenhouse gases as the main culprit.Two, if a place is 
becoming colder rather that warmer, it is still a change in climate which, in most cases, can prove just 

as dangerous as becoming warmer. Regardless, the average temperature throughout the planet has in 
fact been increasing since the beginning of the millennium.

“Plants and animals 
should be able to adapt 

to this change no 
problem!”

Again, you would be correct under normal circumstances. The problem is this is not a normal 
circumstance. Remember the analogy that you can’t put a frog in boiling water? This is exactly that 

analogy. Living creatures can adapt to different conditions, but only after an acceptable rate and 
amount of time. Suddenly putting something in an environment different than normal is actually very 

unhealthy for it and could lead to death.https://www.highschimney.com/articles/wood-stoves-vs-pellet-stoves/
http://www.northshorefireplace.com/about-us/fireplace-options/

1. Installation Cost
a. Wood stove- $3000 - $5000 
b. Pellet stove- $3500 - $4000
c. Gas stove-  $2000 - $5000

2. Fuel Cost
a. Wood stove- 6.5 tons of Wood/$1235 per Season 
b. Pellet stove- 7.5 tons of Wood/$1425 per season
c. Gas stove- $0.93/therm/$930 per season

3. Powering your Stove
a. Wood stove- None
b. Pellet stove- 100 kWh/$9 per Month
c. Gas stove- 11 kWh/$288 per month

4. Environmental Friendly
a. Wood stove-

i. Smoke production- 2 to 7.5 grams per hour
ii. CO2 production- 0.0612 pounds per kWh

b. Pellet stove-
i. Smoke production- <1 gram per hour
ii. CO2 production- 0.035 pounds per kWh

c. Gas stove-
i. Smoke production- 0 grams per hour
ii. CO2 production- 27 ft^3

5. Max Performance
a. Wood stove- 70%
b. Pellet stove- 83%
c. Gas stove- 75%

6. Maintenance
a. Wood stove-
b. Pellet stove-
c. Gas stove-

Green Product Showdown:
Fan the Flames: The Battle for Best Fireplace

Additional Information provided below:

Maintenance:
1. Wood Fireplace should be cleaned annually by a professional
2. Gas Fireplace should be cleaned regularly to remove dust, soot, and carbon 

buildup
3. Pellet Stove should be cleaned once a week by a homeowner, with at least 

one professional cleaning annually

Safety:
1. Wood Fireplace need a heatproof safety gate to protect pets and children from 

embers
2. Gas Fireplace glass panels become very hot so flammable objects should not 

be placed near the fire
3. Pellet stoves remain relatively cool  while burning

 Wood 
Fireplace

Pellet Stove Gas Fireplace

Installation Cost  $3000 - 
$5000

$3500 - $4000 $2000 - $5000

Fuel Cost
 6.5 tons of 
Wood/$1235 
per Season

7.5 tons of 
Wood/$1425 
per season

$0.93/therm/$
930 per 
season

Energy Required
0 kWh/$0 per 
month

100 kWh/$9 
per Month

 17.5 
kWh/$360 per 
month

Environmentally 
Friendly

Smoke 
Produced

2 to 7.5 grams 
per hour

<1 gram per 
hour

0 grams per 
hour

Max Performance 70% 83% 75%

By: Jacqueline Aimino

Maintenance and safety are other import factors to consider when deciding which 
product to use. For example, wood fireplaces should be cleaned annually by a 
professional while gas fireplaces should be cleaned regularly to remove dust, soot, and 
carbon buildup. Pellet stoves require the most maintenance because they need to be 
cleaned once a week by the homeowner, with at least one professional that comes to 
clean annually. As for safety, wood fireplaces need a heatproof safety gate to protect 
pets and children from embers. Gas fireplace glass panels become very hot so 
flammable objects should not be placed near the fire. However, pellet stoves are the 
most safe because they remain relatively cool  while burning. All three of the products 
discussed have their advantages and disadvantages which accommodate each 
homeowner's needs. Ultimately you get to decide which is best for your lifestyle.

For more information go to:

This issue’s Green Product Showdown compares a commonality in many households: 
fireplaces. When deciding which fireplace to invest your time and money into, you need 
to consider some of the main aspects. Below shows a comparison between wood 
fireplaces, pellet stoves, and gas fireplaces and discusses the advantages and 
disadvantages of all three products.

https://www.highschimney.com/articles/wood-stoves-vs-pellet-stoves/
https://www.highschimney.com/articles/wood-stoves-vs-pellet-stoves/
http://www.northshorefireplace.com/about-us/fireplace-options/
http://www.northshorefireplace.com/about-us/fireplace-options/


Obama’s first, and arguably most important,  piece of energy legislation came in the 
American Recovery and Reinvestment Act of 2009 (ARRA).  This roughly $800 billion 
stimulus package, signed into law less than a month into Obama’s presidency, allocated 
close to $90 billion for financing various clean energy
programs. Of this amount, $29 billion was put toward
improving energy efficiency (which would include
retrofitting homes) and $21 billion was used for
incentives for renewable generation in the form of
loans and tax breaks.  In doing so, the federal
government agreed to bear more financial risk for
renewable energy projects than it had in the past.
This allowed companies that could not have received
similar loans in the past, such as ones that did not
have an established credit history or were working
with new, alternative energy projects, to receive loans for their projects.  The impact this 
act had was remarkable.
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SolarCity’s Solar Roofs

By: Jeff Dib

Distribution of Initial Clean Energy 
Appropriations by Category

America has changed drastically in the past eight
years, and that is definitely true for how our
country views and utilizes renewable energy.
Let’s take a look back at some of the policies and
legislations passed over the past eight years and
see what impact President Barack Obama has
had on renewable energy.

Electric Power Sector Installed 
Wind Capacity

Electric Power Sector Installed 
Solar Capacity

The figures below show the growth in renewable energy capacity for both wind and 
solar.  The dashed line on both represents the projection for wind and solar capacity 
prior to the passing of ARRA.  The solid line represents the actual wind and solar 
capacity that the funds of the ARRA contributed significantly to.

Powerful Beautiful Affordable
Average Costs/PB Periods

Late in 2016, SolarCity made an announcement that could 
revolutionize the way we design our houses and generate 
electricity. The co-founder and chairman of SolarCity, Elon Musk, 
who is also the CEO and CTO of SpaceX as well as the CEO 
and co-founder of Tesla Inc, announced that SolarCity would 
soon introduced the concept for a new product: a solar roof.  

By: Jeff Dib

This solar roof, seen below in various configurations, is essentially roof shingles with a 
solar panel built into them.  This solar roof is just another example of Musk’s perpetual 
goal to change the world and humanity with these three companies.  Examples of this 
include innovative Tesla car models, his goal of setting up colonies on Mars with SpaceX, 
his continued emphasis on sustainable energy production and consumption in order to 
reduce global warming, and now, the introduction of solar roofs.

These roofing tiles are made of a number of layers, including a durable glass layer that 
has been tested to outperform typical roof materials, a layer of films to help the tile 
appear like a typical roof, and a 
solar cell to produce electricity.  
The composition of the solar roof 
can be seen above. This 
configuration allows the solar roof 
to maximize its efficiency while 
maintaining the appearance of a 
normal roof, as the cells are nearly 
invisible from the street (as seen 
in the image to the right).



SolarCity’s solar roof is expected to 
begin production in mid-2017 in 
conjunction with Panasonic.  No 
timetable is available yet for when this 
solar roof will be widely available to 
the public, but estimates have 
mid-2018 as the earliest time.
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Electricity Generation from Wind and SolarThe figure on the right shows the 
increase in wind and solar
electricity generation from 2008
to 2015 electricity generation
from wind and solar from 2008
to 2015.  As of 2016, the United 
States generates 30 times more 
solar electricity and three times as 
much from wind than we did in 
2008.  In addition, the cost of 
clean energy technologies, 
including solar PVs and battery 
costs, have dropped across the 
board.  Solar panels in particular 
have dropped 75% since 2008.
All in all, the Recovery Act has contributed to more than 100,000 projects across the 
United States to help expand renewable energy generation.  It was designed to stimulate 
the economy and it invested $90 billion in government investments and tax incentives to 
lay the foundation for the clean energy economy of the future.

Obama has overseen a number of other legislations 
and executive actions in an effort to promote clean 
energy and make renewable energy the better 
alternative over traditional oil and coal.  These 
include providing additional funds to be used for 
loans and tax incentives (especially for residential 
households), approving the first-ever large-scale 
renewable energy project on federal public land 
(located in the Southwest US), increasing access to 

solar energy for all Americans (especially low-income households), and expanding 
renewable energy generation at military installations.  Thanks to these programs, the 
United States now boasts some of the world’s largest wind and solar farms, including the 
Agua Caliente Solar Power Project, which is a a 5.2 million solar panel field in Arizona 
that hosts roughly 300 Megawatts of solar PVs (seen below).
In terms of jobs, the investment in renewable 
energy has helped in that respect as well.  It’s tough 
to say how many jobs have been created because 
of these measures, but as of March 2016, there 
were 2.5 million jobs in clean energy, with close to 
80,000 in the wind industry and 250,000 in the solar 
industry.  In 2011, the number of jobs in the solar 
industry were roughly 100,000, which shows a 
250% increase in solar jobs over 5 years.

For more information, please visit https://www.whitehouse.gov/energy/securing-american-energy and 
https://www.whitehouse.gov/the-record/climate

Musk has stated that SolarCity’s Solar Roof with “have an installed cost that is less than 
a normal roof plus the cost of electricity”.  This claim has been analyzed by a number of 
people, and Barry Cinnamon at Greentech Media estimates between $33,000 and 
$37,500 for a retrofit system to be put into place, which includes an annual cost of 
electricity for 10 years.  He suggests that the solar roof will have a slightly longer payback 
period than a typical solar panel installation.  This may scare away some homeowners, 
but for people who want both the high-caliber aesthetics combined with the high 
efficiency of the solar system, SolarCity’s solar roof could be an attractive approach.  The 
largest market for these solar tiles may be for homeowners who previously did not want 
to instal solar panels on an aging roof and can now both upgrade and update their roofing 
system.  

The solar roof is being designed in four styles to fit homeowners liking: Tuscan, Slate, 
Textured, and Smooth (all of which can be seen above).

SolarCity is not the first to introduce the idea for a solar roof.  Competitors also with solar 
roof shingles include CertainTeed, Suntegra, and Atlantis. While these companies have 
more experience and are more vetted, SolarCity has an extremely aesthetically pleasing 
design, as well as a higher efficiency and lower installation costs. Time will tell if the 
Musk’s dream to change the world and humanity will come to fruition through his solar 
roof, which he hopes will be powerful, beautiful, and affordable, 

For more information and to receive updates 
on the product, please visit the following: 
https://www.tesla.com/solar 
http://www.solarcity.com/residential/solar-roof
https://www.greentechmedia.com/articles/read
/the-economics-of-teslas-solar-roof 

https://www.whitehouse.gov/energy/securing-american-energy
https://www.whitehouse.gov/the-record/climate
https://www.whitehouse.gov/the-record/climate
https://www.tesla.com/solar
http://www.solarcity.com/residential/solar-roof
http://www.solarcity.com/residential/solar-roof
https://www.greentechmedia.com/articles/read/the-economics-of-teslas-solar-roof
https://www.greentechmedia.com/articles/read/the-economics-of-teslas-solar-roof
https://www.greentechmedia.com/articles/read/the-economics-of-teslas-solar-roof
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Electricity Generation from Wind and SolarThe figure on the right shows the 
increase in wind and solar
electricity generation from 2008
to 2015 electricity generation
from wind and solar from 2008
to 2015.  As of 2016, the United 
States generates 30 times more 
solar electricity and three times as 
much from wind than we did in 
2008.  In addition, the cost of 
clean energy technologies, 
including solar PVs and battery 
costs, have dropped across the 
board.  Solar panels in particular 
have dropped 75% since 2008.
All in all, the Recovery Act has contributed to more than 100,000 projects across the 
United States to help expand renewable energy generation.  It was designed to stimulate 
the economy and it invested $90 billion in government investments and tax incentives to 
lay the foundation for the clean energy economy of the future.

Obama has overseen a number of other legislations 
and executive actions in an effort to promote clean 
energy and make renewable energy the better 
alternative over traditional oil and coal.  These 
include providing additional funds to be used for 
loans and tax incentives (especially for residential 
households), approving the first-ever large-scale 
renewable energy project on federal public land 
(located in the Southwest US), increasing access to 

solar energy for all Americans (especially low-income households), and expanding 
renewable energy generation at military installations.  Thanks to these programs, the 
United States now boasts some of the world’s largest wind and solar farms, including the 
Agua Caliente Solar Power Project, which is a a 5.2 million solar panel field in Arizona 
that hosts roughly 300 Megawatts of solar PVs (seen below).
In terms of jobs, the investment in renewable 
energy has helped in that respect as well.  It’s tough 
to say how many jobs have been created because 
of these measures, but as of March 2016, there 
were 2.5 million jobs in clean energy, with close to 
80,000 in the wind industry and 250,000 in the solar 
industry.  In 2011, the number of jobs in the solar 
industry were roughly 100,000, which shows a 
250% increase in solar jobs over 5 years.

For more information, please visit https://www.whitehouse.gov/energy/securing-american-energy and 
https://www.whitehouse.gov/the-record/climate

Meet The Interns!

Jeff Dib
Civil & Environmental Engineer, Senior

“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.  
I’m an Ordained Minister and will officiate 
my brother’s wedding this May in Disney 
World.

Jacqueline Aimino
Civil & Environmental Engineer, Junior

“Hello! My name is Jackie and I love to 
draw, hike, and play sports. Some goals 

of mine would be to learn sign 
language, hike the Appalachian 

Mountains, and run a marathon. My 
dream would be to live in Ireland for a 

few years and travel back to Germany.” 

https://www.whitehouse.gov/energy/securing-american-energy
https://www.whitehouse.gov/the-record/climate
https://www.whitehouse.gov/the-record/climate


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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