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Military facilities that are usually considered ‘clean’ from 
an environmental perspective may in fact have contam-
inated soil or groundwater. An unsuspecting site may 
contract creeping chemicals from other establishments 
during military installation. As part of the change in the 
superfund law, the federal government allows the transfer 
of the contaminated property before a cleanup is formally 
and properly established. Section 334 of the National 
Defense Authorization Act for Fiscal Year 1997 amended 
Section 120 (h)(3)(B) of the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA). A 
state governor and the administrator of the Environmen-
tal Protection Agency (EPA) can authorize a purchase of 
certain facilities. Closing and transferring a military base 
before a complete environmental assessment and reme-
diation is ill advised, but what is worse is that the correc-
tion tarnishes progress in environmental justice in local 
municipalities. Unfortunately, eager communities and 
private businesses look to benefit from this. Many proper-
ties are enticing because they present an opportunity for 
economic growth and neglect the environmental health 
impact it poses for contamination. 

Before the amendment to CERCLA, the United States 
government was required to list every type and amount 
of hazardous substances that were stored on the property 
for one or more years. In addition, they had to list if there 
was a disposal of said substances, the assessment of the 
contamination, and the correction that took place. More 
importantly, the U.S. government was required to agree 
that it conducted remediation before the transfer of 
property and take responsibility of additional remediation 
that needed to be completed after the property was trans-
ferred. After section 334 was created, the government had 
to provide a duration of deferral and complete the clean 
up in the time frame.

THE COMMUNITY BENEFIT FROM AN EARLY TITLE 
TRANSFER: A LOOK AT CERCLA
by Dayvonn Jones

Many people are curious as to why the United States 
government is unconcerned about an issue that directly 
connects to its citizens health. It is because dealing with 
the issue in a thorough manner can actually hamper the 
business of the military operation and make the U.S. sus-
ceptible to allegations of wrongdoing under CERCLA. 
From a different perspective, one could say that the 
government is trying to get their hands off the property. 
When transferring the property over to a community, 
the community officials are entrusted to reserve the 
wellbeing of their citizen’s health, natural environment, 
and the economic cost of such behavior. Citizens should 
be concerned if officials neglect of any of these topics 
because they are the ones that have to reside in the newly 
acquired property.

One upside is that section 334 can be a tool to help the 
community create documents to specifically identify re-
sponsible parties that have to evaluate the area. The 
community can define what individual agency it wants to 
perform the appraisement, the many tedious duties in a 
project of such magnitude, who gets to see the results, 
and who has to compensate for losses. If the government 
failed to distinguish contamination for remediation, then 
the community will be at risk for liability of contamination. 
Only a unique database would be able to substantiate 
which party caused the condition.

Section 334 aides communities in certain affairs. Section 
334 of the National Defense Authorization Act for Fiscal 
Year 1997 provides future buyers of military proper-
ties a particular uniform of protection for environmen-
tal damages. The final say on transfer of the property is 
dependent upon the governor and EPA administrator. 
Although it is not an answer, it is a help in protecting com-
munities around the country. 
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Maybe you’ve heard of graphene, maybe you haven’t. 
In simple terms, graphene is a one-atom thin sheet of 
bonded carbon atoms that was created more than a 
decade ago when researchers peeled a few layers off a 
block of graphite with scotch tape. The possibilities are 
endless when it comes to this tiny nanomaterial; from 
faster, thinner and even transparent electronics, biotech 
implants, and even better battery capacity. 

The revolutionary breakthrough that has recently been dis-
covered, and the one I will be focusing on, is graphene’s 
ability to desalinate seawater. Desalination is nothing new 
in the world. As of 2013, Dubai got 98% of its potable 
water supply from desalination and desalination plants 
operate in more than 100 countries. The problem with 
desalination, besides the brine leftovers of taking salt out 
of the water is the HUGE energy cost/usage. According to 
an article written by The Desert Sun, “In order to supply 
water to 300,000 people, the Carlsbad desal plant will 
require the equivalent of a 31.3 megawatt power plant 
operating around the clock — enough electricity to power 
nearly 40,000 average California households for a year.” 
That’s an insane amount of energy needed. This cost of 

THE WONDER MATERIAL
GRAPHENE
by Ben Purzak

energy dissuades most cities or countries from investing 
in desalination plants. With fresh water becoming such a 
huge issue in today’s world, the need for desalination is at 
an all time high. 

Along came graphene and an incredible discovery at 
the University of Manchester. Researchers figured out 
that by controlling the size of the pores in graphene, 
they were able to prevent common salts from passing 
through the material, thereby turning seawater into fresh-
water. Graphene has previously been able to filter small 
nanoparticles, organic molecules and even large salts, 
but the challenge has always been the small nature of 
common salts. Graphene membranes swell in size when 
immersed in water which meant that smaller sieves(sift-
ers) were required to capture these common salts. Dr. 
Nahul Nair, the leading scientist in the experimentation, 
said “This is our first demonstration that we can control 
the spacing [of pores in the membrane] and that we can 
do desalination, which was not possible before. The next 
step is to compare this with the state-of-the-art material 
available on the market.” By 2025, the UN expects that 
14% of the world’s population will encounter water 
scarcity. This is a huge step forward in assuring that the 
world will have freshwater to use in a world that is ex-
periencing the effects of climate change. At this point, 
the biggest challenge facing graphene is finding a way 
to produce these graphene oxide membranes inexpen-
sively at industrial scales. Scientists need to ensure the 
membrane is resistant to “fouling” by salts and other bio-
logical materials, which could require existing barriers to 
be periodically cleaned or replaced. Dr. Ram Devanathan, 
from the Pacific Northwest National Laboratory, stated 
that “the ultimate goal is to create a filtration device that 
will produce potable water from seawater or wastewater 
with minimal energy input.” More studies and experi-
ments are needed to be done before we find the ultimate 
solution to our water problem, but until then the world 
has a bright future in the hands of graphene. 

Photo: MIT Spectrum
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The cheetah (Acinonyx jubatus) is a feline primarily located in 
eastern and southern Africa and a few parts of Iran. Their primary 
habitat is grassland. They are typically hard to spot because 
their spotted coat blends in with the grassy plains, which is 
advantageous when hunting for food. A cheetah typically eats 
small to medium sized animals including hares, impalas, wilde-
beest calves, and gazelles. The cheetah is the fastest mammal 
on land, reaching speeds of 60 or 70 miles an hour. Because of 
their speed and excellent eyesight, it is easy for them to catch 
their prey. A cheetah weights between 77 and 143 lbs and are 
usually 6 to 8 feet long.

Typically, pregnant and nursing females, some adolescents, and 
males who have not joined any groups are solitary. Non-lactat-
ing females, cubs, siblings, and several males will form their own 
group. Males tend to form social groups to defend their territory; 
most coalitions are brothers. They mark their territories by urine, 
feces, and claw scratches. Females do not establish territories. 
Generally, the only time females and males get together is to 
breed.

Females breed throughout the year. They reach sexual maturity 
at 21 or 22 months, and have a heat cycle of 12 days. A female 
can give birth every 17 to 20 months. Males lure females in by 
urine-marking. Males will fight other males to get their ladies, 
and usually only mate at night. The gestation period is 3 months 
long, and generally the number of cubs varies between three 
and eight, but many do not survive past the first year due to 
predators. Cubs start walking at 2 weeks, and stay with mommies 
for 13 to 20 months. Cheetah’s average life expectancy is 10 to 
12 years.

The cheetah is considered vulnerable and rapidly heading 
toward extinction. There are only about 6,674 cheetahs left in the 
wild, which will make the cheetah Africa’s most endangered big 
cat. About 12,000 years ago, a mass extinction event eliminated 
75% of the world’s large mammal species. This extinction event 
caused a massive reduction of the cheetah’s genetic diversity 
which resulted in physical homogeneity of today’s cheetahs. It is 
estimated that in 15 years, half the cheetah population will be 
gone.  In addition, the cheetah is threatened by habitat loss and 
fragmentation as a result of agriculture and industrial expansion. 
Because of their limited habitat range, human interference can 
disturb them. 76% of their range is unprotected which is why 
farmers target them to protect their livestock. Moreover, the 
illegal wildlife trade has taken a toll on the cheetah. Cheetahs 
don’t breed well in captivity, so they are often captured from the 
wild, which leads to a reduction in the amount of cubs born each 
year. In addition, only one of six cubs survive the illegal trade 
journey; therefore, more cubs are required to meet the demand.  

Conservation efforts such as wildlife reserves and conservation 
programs have been undertaken to help the cheetah, however, 
the numbers are dwindling due to increased competition from 
other large predators like the lion and the hyena. Captive 
breeding is also another effort, but wildlife biologists are not 
optimistic about the impact on the cheetah. Conservation orga-
nizations have also begun educating farmers to prevent cheetah 
deaths. The Cheetah Conservation Fund (www.cheetah.org) 
and the Wildlife Conservation Society (https://www.wcs.org/
our-work/species/cheetahs) are two organizations that are 
working to protect the cheetah. International Cheetah Day 
(http://internationalcheetahday.com/) is on December 4.

ENDANGERED SPECIES OF 
THE MONTH: CHEETAH
by Jessica Schoen

Feburary 2017
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Easter is supposedly the day where people celebrate the 
resurrection of Jesus Christ. He rose from the dead three 
days after dying on the cross. If this is the true motivation 
towards celebrating Easter, then it is a noble one. Unfor-
tunately, that does not seem to be the case, as it seems 
like the true meaning has been faded into the distance.  
With the prominence of pagan customs such as the Easter 
bunny, chocolate eggs, and Easter egg hunts, the true 
meaning of Easter has been skewed.   

The Easter bunny has become the patron saint of this 
holiday.  Believe it or not, the tradition of a bunny rabbit 
delivering eggs did not originate in the Bible. Instead, like 
many other Holy days, it has been manipulated by the 
people who celebrate it. According to Alexandra Sifferlin 
1, “the Easter bunny first arrived in America in the 1700s 
with German immigrants who settled in Pennsylvania and 
transported their tradition of an egg-laying hare called 
‘Osterhase’ or ‘Oschter Haws’”. Children were to make 
nests for the rabbit to leave the colored eggs in. Much 
like the Christmas Tree, the Easter bunny has no religious 
base. Instead, these are cultural customs that people 
decided to integrate with a Holy Day. 

Many think sweet, egg shaped treats must have been 
referenced in the Bible. Unfortunately, they were not,.  
However, the shape of the holiday treat may have some 
religious aspect. According to History.com 2, “Easter 
eggs are said to represent Jesus’ emergence from the 
tomb and resurrection.” However slight, the use of eggs 
to celebrate the resurrection of Jesus Christ is under-
standable. When the 13th century Christians were using 
eggs to commemorate the Resurrection, they were not 
using chocolate eggs, instead they were using actual 
eggs. Chocolate or candy was not introduced to the 
holiday until “the 1800s, when European candymakers 
first started hand crafting chocolate eggs for the holiday” 
(Kawash 3). When this tradition made its way to the United 
States in the early 20th century, it became an integral 
part of Easter. The conception of Easter egg candy may 
have had noble intentions when it first began, but it has 
spiraled out of proportion in recent years.  

One of the most enjoyable events for people on Easter 
is the egg hunt. Once again, this too has had reli-
gion-based intention. According to Reverend Mary Jane 
Pierce Norton4, “there is something about going to hunt 
the eggs just as we might go hunt for Jesus in the tomb. 
And when we find them it’s that joy that the women had 
when they reached the tomb first and found that Jesus 
was no longer there.” Easter egg hunts were about un-
derstanding the feeling that Mary Magdalene had when 

21ST CENTURY EASTER
by Joshua Morales

she saw that Jesus had resurrected. Children may get a 
similar feeling as they find an egg, but it will probably be 
because they love chocolate, While the Easter egg hunts 
may have begun with good intentions, over time they 
have become commercialized and almost all religious 
aspects have faded away. 

If you celebrate Easter, enjoy the day. It is meant to com-
memorate the day that Jesus Christ beat death as he rose 
from the dead. It is easy to get distracted by all the 21st 
century traditions and customs, but lest we not forget that 
there is a bigger reason for celebration. 
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It may not get much coverage, but heroin use in the 
United States has reached a 20 year high. While this is 
going on all throughout the country, the epidemic is 
hitting the state of New Jersey especially hard. Every 
county in the state has seen this issue become more and 
more prevalent.

Heroin is an opioid drug made from morphine, a natural 
substance taken from the seed pod of the Asian opium 
poppy plant. There are many ways that heroin use 
can begin. For many people, heroin use begins with 
the abuse of painkillers -- morphine, methadone, and 
oxycodone. These painkillers dull a person’s senses, so 
that they do not feel anything. Soon enough, a person 
can get addicted to that numbness and begin to crave it.  
These opioids are just as expensive as they are addictive. 
A person that is addicted to opioids can eventually try 
heroin, as it is cheaper and can have the same effects as 
other opioids. People can also begin heroin addiction by 
trying it once and getting hooked. According to some 
users, it only takes one use of heroin to get addicted. 
Sam, a 15-year-old addict, stated that, “When you first 
shoot up, you will most likely puke and feel repelled, but 
soon you’ll try it again. It will cling to you like an obsessed 
lover. The rush of the hit and the way you’ll want more, as 
if you were being deprived of air—that’s how it will trap 
you” (www.drugfreeworld.org/drugfacts/heroin/i-ll-just-
try-it-once.html).

Not only is heroin addictive, it is also much cheaper than 
other opioids. How could it get into the hands of the 
people of New Jersey? In fact, heroin can easily be found 
both in cities and suburbs, provided that one has the right 
connections. Apparently, many people in the Garden 
State do have the right connections, which makes heroin 
very accessible.

When heroin is used excessively, it is likely that the user 
will overdose. Heroin use has not only been increas-
ing, but the rate of deaths caused by overdose has also 
been increasing. When people overdose on heroin, their 
breathing often slows or stops, thereby decreasing the 
amount of oxygen that reaches the brain, leading to 
permanent brain damage or death.The heroin overdose 
death rate in New Jersey is nearly triple the rate of the 
rest of the country. In 2015, the heroin overdose death 
rate for the country was around 4.05% for every 100,000 
deaths as compared to 10.31% for the Garden State, and 
the numbers in N.J. are consistently increasing.

While the heroin epidemic in New Jersey does seem 
hopeless, Chris Christie has announced that in his final 
year in office as governor of New Jersey, his number one 
priority will be to alleviate the public health crisis. To do so, 
the governor recently signed an executive order that will 
hopefully bring an end to the heroin epidemic. Executive 
Order No. 219 will create a task force that will come up 
with ways to fight drug addiction. The executive order will 
also “direct the state Attorney General to limit initial pre-
scription of opioids and set guidelines so any additional 
prescriptions require further medical consultation, ensure 
that 18- and 19-year-olds with substance abuse problems 
can fill any vacancies in existing treatment facilities, and 
direct the state Commissioner of Education to develop 
a new curriculum for each grade that will teach students 
about the dangers of substance abuse” (http://nj.gov/
infobank/circular/eocc219.pdf).

Many people have already criticized the governor’s plan, 
saying that this is just a distraction so that the governor 
does not have to focus on the bigger issues here in N.J. In 
fact, “a significant majority believe those with substance 
abuse issues should not rely on the government to help 
them get treatment” (http://nj1015.com/). 

The state of New Jersey is in trouble; from it being one of 
the most expensive states to live in to the attempted con-
struction of the PennEast pipeline, the heroin epidemic is 
not the only urgent issue facing the people of New Jersey. 
While the numbers are very troubling when compared to 
the rest of the country, only a small portion of New Jersey’s 
population is being affected. If you or someone you know 
is being affected by the Heroin epidemic and wants help, 
the State of New Jersey has set up some outlets that 
can provide assistance. To reach by phone, one can call 
1-844-ReachNJ, or online one can go to reachnj.gov.

NJ’S LOVE FOR HEROIN
by Joshua Morales

A TRUE PIECE OF HISTORY: 
BOWMAN’S HILL WILDFLOWER 
PRESERVE IN NEW HOPE, PA
by Amber Mallm

This spring, give yourself a break from the stress of finals, 
and take a day trip to Bowman’s Hill Wildflower Preserve 
in New Hope PA. At this 134 acre preserve, you won’t be 
able spot a non-native plant; it’s a true piece of history. 
In April and May you can catch Bowman’s Hill’s biggest 
attraction of the year, the blossoming of spring ephemer-
als. Walk through a sea of Virginia bluebells on the forest 
floor, just dappled with sunlight as the leaves above begin 
to fill in. Your trip to Bowman’s won’t be an intense hike, 
with just about 2.5 miles of maintained paths, you can 
take a relaxing walk to enjoy the flowers and forest.  Just a 
10 minute drive away from downtown New Hope, you can 
grab a something to eat or just enjoy the charming town’s 
shops. Take in the changing of the seasons at Bowman’s 
Hill Wildflower Preserve.

ENJOY YOUR STAY
by Ian Montgomery

At the groundbreaking signing of the Paris Agreement in 
April of last year, countries around the globe set a goal 
to reduce carbon emissions in order to stay below 2° C in 
global warming.  With those goals in mind, the figures are 
alarming. Without geoengineering, global CO2 emissions 
will need to be halved every decade by 2050. This would 
mean that in 33 years, CO2 emissions would have to be at 
least an eighth of their current state.  Land-use emissions 
would need to drop to zero, and damaging industries such as 
agriculture and countless others, would have to be emission 
neutral. Unfortunately, this is not an easy task.  Technologies 
will need to be created that efficiently remove CO2 from the 
air, and used to such a degree that they remove 5 gigatons 
(5 billion tons) of CO2 every year out of the atmosphere by 
2050. That figure is “nearly double what all the world’s trees 
and soils already do”.
        
While massive amounts of money and effort are being put 
towards these goals by certain groups and foundations, the 
majority of countries are not living up to their promises.  Of 
the European Union of 28 countries, only Sweden, Germany, 
and France are pursuing the Paris climate goals. The federal 
government of the U.S. famously plans on stripping several 
EPA regulations and defunding billions of dollars in climate 
change policy, and many people still don’t even believe in 
climate change.  While environmentalists argue whether the 
sum of global population, or the resource use of that popu-
lation itself is the main issue, both problems are worsening. 
Based on population projections, while slowing down, we 
will still be adding roughly 2.5 billion people by 2050, all 
of whom will be consuming vast amounts of resources. 
According to an Oregon State University study, for every new 
child born into the lifestyle of the average U.S. citizen, 9,441 
tons of CO2 will be added to the atmosphere. If every new 
person were to live the lifestyle of Americans, that would be 
over 23 trillion tons of CO2 added in 3 decades.

Short of any action that ends in ‘–cide’ or not reproducing, 
there is almost nothing that you can do to make any notice-
able difference when combating climate change. Consider 
the idea that your actions will be inconsequential, and that 
the world will warm much more than 2° C.  Climate Action 
Tracker, an independent group analysis by three research 
organizations, estimates that there is a roughly 1/3 chance 
that we don’t stay under 2° C by 2100, not even mentioning 
2050. Accepting that certain things are out of your control 
is often said to be a sign of maturity. While many have an 
existential crisis when envisioning the possibility of global 
economic collapse, starvation of billions of people, multi-
country-sized droughts, dead oceans, and the extinction of 
millions of species, one trick to make yourself feel better is 
by accepting the inevitable, and enjoying your time on Earth 
while you still have it.

Photo: BHWP.org
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Rutgers offers a number of hands-on classes to students. 
From practicums with farm animals to research-oriented 
experiential learning, students at Rutgers can explore a 
variety of practical learning. One of the hidden gems is 
the Apiculture class taught by associate professor/county 
agent Mike Haberland. For those who may not know, api-
culture is a technical term for beekeeping. I caught up 
with Professor Haberland, as well as his wife Debbie (who 
assists him with the class), for an interview.

Professor Haberland started keeping his own bees three 
years ago, and this is his first semester teaching this 
course. He surely appreciates the amenities of a full class: 
“The great thing about this course is that it’s a semester 
long. Students really get an understanding of how bee-
keeping works.” Throughout the semester, students 
learn about a variety of topics including races of bees, 
honeybee biology, hive implementation and manage-
ment, beekeeper equipment, and bee health and disease 
treatment. 

In addition to teaching, the professor is also working on 
an independent research on honeybees. Honeybees, 
like most bees, are quite susceptible to diseases, pesti-
cides, and parasites, and the most debilitating pest on 
honeybee health is the varroa mite (Varroa destructor). 
The professor plans to breed honeybee queens who are 
especially vigilant in their grooming patterns, hoping to 
ultimately remove many varroa mites and thereby increas-
ing honeybee health. 

A CLASS YOU SHOULD BEE 
KEEPING IN MIND FOR NEXT 
SPRING: APICULTURE
by Andrew Cumming

While students in the class won’t be performing any ex-
periments like his, they will be working with the bees 
right here at Rutgers. In the floriculture building, Rutgers 
houses four beehives, which contain on average forty to 
sixty thousand bees. That’s at least 160,000 bees! With 
the warmer weather coming, students will hopefully have 
plenty of opportunities to work with the hives.

This class also is not just for entomologists; anyone 
can sign up. “There’s a lot of interest from a variety of 
people,” said assistant lecturer Debbie Haberland. “It’s 
not just science people taking this class.” So, if you’ve got 
any interest in bees and/or beekeeping, add this course 
next spring!

Photo: Andrew Cumming
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