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Letter from the Editor 

  

Meredith Bennett 

Junior, Environmental Science 

 

On Monday, September 23rd, Greta Thunberg, the 16-year old climate activist from 

Sweden, addressed world leaders at the UN Climate Action Summit in New York. The speech 

was alarming; filled with facts that make it clear how urgent the climate crisis really is. The 

science behind climate change is, quite simply, terrifying. Miss Thunberg’s address, however, 

was more than a speech advocating for climate action. As I watched her speak, moved by the 

raw emotion in her voice, I recognized the frustration that we experience when we face barriers 

to communication, particularly concerning the climate and larger environmental crisis.  

I am reminded of the fact that science cannot speak for itself. As scientists, it is not 

enough to practice science. It is our obligation to share scientific discoveries with each other 

and to make those discoveries accessible to the general public. This responsibility holds 

tremendous weight in society, especially today. Communicating science to the public, especially 

when it relates to topics like climate change, requires an understanding of the science itself, 

along with an ability to present information in a way that is accessible to those without a 

science background. The members of The D.U. Quark, Duquesne’s student-run scientific 

journal, take on the responsibility of providing scientific information to the faculty and students 

of the Duquesne community. 

The D.U. Quark’s name comes from the definition of quarks in Physics. Quarks can be 

defined as the fundamental particles of nature. They combine to form protons and neutrons, 

which organize themselves into the nuclei of atoms. Interestingly, quarks come in different 

flavors, based on their properties and characteristics. Like quarks, the members of The D.U. 

Quark are diverse and bring wonderfully unique perspectives to the journal. Students across all 

disciplines of science at Duquesne have submitted articles to the journal. Articles range from a 

description of radiation shielding which protects astronauts on Mars to a compelling argument 

for sustainable pharmacy. 

Members of The D.U. Quark contribute to the journal in a wide variety of ways. A group 

of about eight students act as reviewers in the journal’s double-blind peer review process. Both 

the author and reviewers of an article are always anonymous to one another. This ensures the 

quality of peer review at the journal and allows students to experience an authentic process 

within scientific publication. In addition to formal scientific papers submitted by Duquesne 

students, The D.U. Quark publishes articles by staff writers, covering topics that range from the 

https://www.youtube.com/watch?v=KAJsdgTPJpU
https://www.youtube.com/watch?v=KAJsdgTPJpU
https://duquark.com/
https://duquark.com/
https://duquark.com/
https://duquark.com/
https://www.thoughtco.com/quark-2699004
https://www.thoughtco.com/quark-2699004
https://duquark.com/2019/05/20/radiation-shielding-the-astronomical-problem-of-protecting-astronauts-on-mars/
https://duquark.com/2019/05/20/radiation-shielding-the-astronomical-problem-of-protecting-astronauts-on-mars/
https://duquark.com/2019/05/23/sustainable-pharmacy-a-regimen-for-the-future/
https://duquark.com/2019/05/23/sustainable-pharmacy-a-regimen-for-the-future/
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interplay between art and science to the signalling pathways that convey bladder pain to the 

brain. The D.U. Quark also features interviews of student researchers, providing an opportunity 

to explore the fascinating science happening at Duquesne. 

As the editor of The D.U. Quark, I have been able to observe firsthand how 

interdisciplinary collaboration can enhance science communication. Some of the journal’s most 

enthusiastic and engaged members are not from the STEM field. Effective science 

communication is made possible by the interactions between students with different talents. 

Claire Neiberg, a sophomore English Major, joined The D.U. Quark as a freshman, and is 

currently the Promotions Officer. She states, “I have always been fascinated by science and the 

way the world works, and I thought this would be a perfect way to become involved with it as a 

liberal arts major whose passion and purpose is to write”. In this way, The D.U. Quark has 

encouraged students to add their voices to conversations about science, even if they are not 

science majors. 

The D.U. Quark is also a unique learning experience for students in scientific fields. 

Today, almost all students complete some form of undergraduate research, and it has become 

an unwritten rule that research is part of a complete scientific education. Actively developing 

scientific communication skills is not as common, even though scientific writing is intrinsic to 

the research process. Alex Plyler, a Junior studying Forensic Science, is the Section Editor of The 

D.U. Quark for staff articles. She explains that learning about the peer review and science 

publication process has “taught me crucial skills that will definitely come in handy when I begin 

contributing to a wider scientific audience”. Peer review is an especially valuable skill, especially 

for students pursuing research. The D.U. Quark offers the unique opportunity for students at 

Duquesne to learn about the scientific publication process through firsthand experience. 

In this time when communication has never been more crucial within the scientific 

community, The D.U. Quark endeavors to be a source of quality scientific information for the 

Duquesne community. We also hope to provide students with unique opportunities to develop 

skills that will contribute to their professional development, whether they intend to pursue 

research, a job in an industry, or even a career teaching english. The final mission of The D.U. 

Quark is to foster a greater appreciation for the importance of science communication to the 

general public. As Alex Plyler explains, “When it comes to improving scientific communication 

with the public, keeping the balance between accuracy and accessibility is key”. We must foster 

a culture of communication and collaboration both within the scientific community and 

between scientists and the wider world. 

The D.U. Quark is an open access scientific journal published right here at Duquesne! 

We publish articles on a rolling basis at our website, www.duquark.com. Be sure to check out 

the website and follow us on social media @theduquark. 

 

https://duquark.com/category/columns/art-and-science/
https://duquark.com/category/columns/art-and-science/
https://duquark.com/2019/10/25/message-received-looking-for-the-cells-in-the-brain-that-receive-pain-signals-from-the-bladder/
https://duquark.com/2019/10/25/message-received-looking-for-the-cells-in-the-brain-that-receive-pain-signals-from-the-bladder/
http://www.duquark.com/
http://www.duquark.com/
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 Message Received: Looking for the cells in the 

brain that receive pain signals from the bladder  
By Michelle Valkanas   D.U.Quark 2019. Volume 4(Issue 1) pgs. 5-8 

October 24, 2019                                                         Staff Article 

 

 

Have you ever been stuck in traffic and had to pee so bad that you were sure that your 

bladder was going to explode? At that moment, all you could think about was the pain. 

Ironically, this discomfort was in an organ you only ever think about in times like this. 

Traffic finally breaks and you quickly find the nearest bathroom, and void your bladder. 

In that moment, you have never wanted anything more in your entire life, it is euphoric. 

Instantly, the pain goes away and you can go on ignoring your bladder again. How can 

this pain that is completely unbearable, go away in an instant?  

Axon: 

allows the message 

to travel to the 

terminal   

Dendrites: receives the message 

Cell Body: 

defines cell type 

There are millions of different types of neurons, all receiving different 

messages from your body.  

Axon Terminal:  

sends the signal Image created by biorender.com 

http://www.biorender.com/
http://www.biorender.com/
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While this is a relatable story for many, some individuals never truly get that feeling of 

relief. It is estimated that there are 5-10 million people in the USA suffering from chronic 

bladder pain and other Urological Chronic Pelvic Pain Syndromes (UCPPS). Of these 

cases,  3-7 million of them are women (Berry et al., 2011).  

 

Like other types of pain, bladder pain occurs when a message is sent from the bladder to 

the brain. The message is received, the brain responds, and a series of reactions occur. 

The response comes from neurons, which are nerve cells in the brain sending electrical 

signals through the spinal cord. There are close to 100 billion neurons in the brain and 

they are not all the same. Different neurons receive and respond to different messages. 

Additionally, there are millions of different cell types that could all be receiving the same 

message. This poses a challenge to scientists as they try to determine which neurons are 

receiving which messages, making treatment of things like migraines and bladder pain 

difficult.  

 

To make things even more complicated, in addition to the millions of cell types, the right 

and left side of the brain process pain differently! People commonly refer to themselves as 

being right-brained or left-brained, referring to whether they are creative and artistic 

(right) or analytical and methodical (left). This theory lumps the entire brain into left or 

right, but individual parts of the brain can also process things differently (right vs left).  

 

This is the case for the tiny almond-shaped part of the 

brain called the amygdala. There are two amygdalae in 

your brain, you guessed it, one on the right and one on 

the left. The amygdala is most famous for playing a role 

in emotion, specifically fear, but it is becoming clear that 

it also plays a role in processing pain.  

 

Dr. Benedict Kolber’s lab at Duquesne University has in 

fact proven that the right side of the amygdala drives 

bladder pain, while the left side of the amygdala blocks 

bladder pain (Sadler et al., 2017). This allows researchers 

AMYGDALA 

The amygdala is a small almond shaped 

collection of cells found in the frontal lobe of 

the brain, with one located on the left side of 

the brain and one found on the right side. 

Image created by biorender.com.  

http://www.biorender.com/
http://www.biorender.com/
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in the Kolber lab to now focus their time on finding ways to specifically block pain-driving 

messages by targeting only the right side of the amygdala. Alternatively, they can try to 

increase pain-decreasing messages by targeting the left side of the amygdala.  

 

Harley Bobnar is one of these researchers in the 

Kolber lab. Her work specifically focuses on how the 

brain receives the message of pain from the 

bladder. Bobnar, a 3rd year Ph.D. Candidate, 

measures the change in firing rates as a response to 

bladder pain. Firing rate refers to the electric 

charge, known as an action potential, traveling 

across the neurons in the brain. This works like a 

domino-effect where one charge leads to another 

charge, which leads to another. By tracking the cell 

types that “light up” with an electrical charge and 

which ones remain silent, scientists can identify the 

cells involved in receiving and responding to the message of bladder pain. “I think the 

most exciting part of my research is identifying what specific cell types are influenced by 

bladder pain”, Bobnar states.  

 

By understanding the cell types involved, scientists can begin developing treatments 

that target those specific cells. Bobnar emphasizes the importance of understanding 

how our brains specifically react to bladder pain. “If we can understand the underlining 

mechanisms… we could come up with better therapeutic approaches to treat the chronic 

condition” she states.  

 

While this seems like a needle-in-a-haystack, the Kolber lab has already honed their 

focus in on a specific type of protein believed to be released during bladder pain, called 

CGRP. CGRP, calcitonin gene-related peptide, is a protein released in the brain and has 

been shown to play a role in receiving pain messages. CGRP is responsible for the pain 

felt during a migraine, and recent strides have been made in migraine treatment by 

blocking CGRP using monoclonal antibodies. The antibodies bind to the CGRP directly 

and/or to the cell that the CGRP binds to. This blocks any effects CGRP may have, 

therefore decreasing the pain caused by migraines.  

Harley Bonar, 3rd year Ph.D. Candidate in 

the Kolber Lab, studying cell types in the 

brain that receive bladder pain messages.  
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The Kolber lab hopes to see similar treatments implemented for bladder pain in the 

future, but first the cell types involved must be uncovered. Bobnar, taking the Benjamin 

Franklin approach, forges forward, waiting for lightening to strike and the cell types 

involved to be revealed.    

 

For more information on the research that the Kolber lab is currently working on, visit 

their website at: 

http://www.scienceresearch.duq.edu/bio/biofac/bkolber/research.html. 

 

 

Resources: 

Berry, S.H., Elliott, M.N., Suttorp, M., Bogart, L.M., Stoto, M.A., Eggers, P. et al. (2011) Prevalence of symptoms of 

bladder pain syndrome/interstitial cystitis among adult females in the United States. The Journal of urology 186: 

540-544. 

Sadler, K.E., McQuaid, N.A., Cox, A.C., Behun, M.N., Trouten, A.M., and Kolber, B.J. (2017) Divergent functions of 

the left and right central amygdala in visceral nociception. Pain 158: 747. 
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http://www.scienceresearch.duq.edu/bio/biofac/bkolber/research.html
http://www.scienceresearch.duq.edu/bio/biofac/bkolber/research.html
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 Vocation, Salvation, and In Vitro Fertilization 
By Emily DeGenova                  D.U.Quark 2019. Volume 4(Issue 1) pgs. 9-12 

Published November 22, 2019                       Staff Article 

Katrina McNally is a graduate student in the Occupational Therapy program at Duquesne 
University. Katrina is outgoing, loves to travel, and is a strong believer in Christ. What most people don’t 
know, however, is that Katrina is a triplet with two brothers, and they were brought into this world by in 
vitro fertilization (IVF). After an interview with Katrina and her mother, they explained what effects IVF 
had on Katrina’s parents, what it was like growing up for Katrina and her brothers, and how this has 
tested the family’s faith throughout their lives.  

 

 
  

What is IVF? 

In vitro fertilization (IVF) is a complex series of procedures used to increase fertility and assist in 
the conception of a child. During IVF, the eggs are retrieved from the ovaries and fertilized by sperm in a 
lab. Then they are transferred to the uterus. IVF is the most effective form of assisted reproductive 
technology. The chances of giving birth to a healthy baby after using IVF depend on various factors, 
including maternal age, embryo developmental status prior to transfer, reproductive history, cause of 
infertility, and lifestyle factors. Risks of IVF include ovarian hyper-stimulation syndrome, miscarriage, 
egg-retrieval procedure complications, ectopic pregnancy, birth defects, cancer, and stress (1). However, 
if more than one embryo is transferred to the uterus, a common risk of IVF is a multiple pregnancy. 
Multiple births tend to be at a disadvantage from the start. Early problems are often related to 
prematurity (average gestation for twins is 37 weeks and 33.5 for triplets) and low birthweight (average 
for twins is 5.5 lb. and 3.9 lb. for triplets). Children may suffer long-term consequences from multiple 
birth complications, including many forms of disability, especially intrauterine growth retardation and 
cerebral palsy (2). 
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What effects did this have on Katrina’s parents? 

During an interview with Katrina's mother, she explained, "as a woman, not being able to get 
pregnant makes you feel useless or defective. My mother always struggled with having children; 
therefore, we expected some complications but nothing like this. We later found out that my mother 
had endometriosis, which she passed down to me and I fear I may have passed down to Katrina.” 
Endometriosis, the growth of endometrial tissue outside the uterine cavity, causes intractable pelvic 
pain, dysmenorrhea, dyspareunia, and infertility. It is estimated that up to 40% of infertile women have 
endometriosis (3). 

 
  
 
  

 

 

 

 

 

 

 

Knowing the risks associated with IVF, Mr. and Mrs. McNally tried everything before attempting 
IVF, such as intrauterine insemination and fertility drugs to increase production of eggs. However, with 
not much luck and little hope left, they decided to try IVF. Although Mr. and Mrs. McNally feared the risk 
factors involved with IVF, they said it was the best decision they have ever made. 

In fact, just 2 years after the triplets were born, they conceived a son naturally – which they now 
consider a miracle. According to Mayo Clinic, women who've given birth previously are more likely to be 
able to get pregnant than are women who've never given birth (1). 

What was it like growing up for Katrina and her brothers? 

Growing up, Katrina's life was spent playing in dirt and making mud pies - the usual kinds of 
things little girls end up doing in a house full of brothers. Despite their normal upbringing, however, 
their beginning was not as conventional. Katrina’s brother, Seamus, has a disability called arthrogryposis 
multiplex congenita (AMC) due to inadequate room in utero and low amniotic fluid. AMC is a variety of 
conditions involving multiple joint contractures, where the range of motion of a joint is limited or stiff 
(4). Due to Seamus's condition, the McNally family quickly became familiar with hospital rooms and 
school bullies. Despite these hardships, the family has persevered. In fact, Seamus recently graduated 
from Edinboro University with a degree in Sports & Recreation Management, while playing D3 
wheelchair basketball on a scholarship for all four years. Seamus hopes to continue a career path 
helping young adults with conditions like his. Similarly, Katrina wants to open an OT clinic with a focus in 
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sensory integration to help children with 
conditions like her brother's. Her passion 
was inspired by years of watching her 
brother in therapy and how it has 
improved the quality of his life 
immensely.  

 
How has this tested the family’s faith 
throughout their lives? 

When Mr. and Mrs. McNally first 
learned of Seamus's condition during one 
of the ultrasounds, the physician offered 
to abort the child with a disability. This 
was not a consideration due to the 
McNally’s’ faith and their love for their unborn child. The McNally’s believe everyone is made the way 
they are, disability or not, for a reason. Everyone is given different strengths and weaknesses to share 
with the world. The McNally’s always say Seamus has the best personality of the family, and his joy is his 
gift from God to give to the world. 

Additionally, the question of what to do with the extra frozen embryos not used in the first 
round of IVF was another faith-testing moment for the McNally’s. Often, extra embryos are fertilized 
and frozen in case the first round of IVF does not work or if the parents want to revisit IVF in the future. 
Once the triplets were born, the McNally’s decided that they did not want to go through IVF again, 
because they had their hands-full already. This leads to the moral question of what to do with the 
leftover eggs? In this situation parents have four options: (1) Dispose of the embryos. (2) Place the eggs 
inside the uterus and "see what happens"; meaning, the mother will not be given any medications to 
increase her chances of getting pregnant. (3) Donate the embryos to other couples having difficulty 
getting pregnant. (4) Donate the embryos to science. The McNally’s decided on the 4th option, because 
they felt comfort in knowing their experience could enhance other people's experiences in the future. 
They voted against the other three options for various reasons: (1) They felt it was wrong to simply 
dispose of their child, giving no purpose to its life. (2) They didn’t want more children, and the chances 
of a mother getting pregnant through IVF without the support of medication is quite small. Therefore, 
they felt like it was like disposing of their child. (3) They felt uncomfortable knowing they would have 
other children in the world that they would never meet or have the right to meet; They wouldn't be able 
to live with the fact that their children could be out there somewhere without any way of knowing  if 
they were being cared for. 

Katrina and her family have always been very active in the church; so, when Katrina came to 
Duquesne University, she joined a Christian fellowship group. During the spring break of her freshman 
year, she went on a mission trip to a deaf village in Jamaica to help serve and spread the word of God. 
Throughout the trip she had many eye-opening experiences, but one remains vivid. One evening, Katrina 
and other Duquesne students ventured out at dusk to watch the stars. During that time, they had long 
discussions as they were getting to know one another and sharing their beliefs. One student began 
talking about their newly wedded sister and her struggle to get pregnant. Katrina chimed in, asking if 
they had considered IVF as a solution. The student then began to explain how appalled they were with 
emerging technology interfering with God's will. They expressed their belief that IVF is wrong, because if 
God's will does not allow two people to have children naturally, then they obviously aren't part of his 
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plan. At the time, the student was unaware of how Katrina had come into the world; after that 
realization, they had a long conversation followed by an apology.  

Works Cited: 

1. “In Vitro Fertilization (IVF).” Mayo Clinic, Mayo Foundation for Medical Education and Research, 
22 June 2019, www.mayoclinic.org/tests-procedures/in-vitro-fertilization/about/pac-20384716. 

2. The ESHRE Capri Workshop Group, Multiple gestation pregnancy, Human Reproduction, Volume 
15, Issue 8, August 2000, Pages 1856–1864, https://doi.org/10.1093/humrep/15.8.1856 

3. Patients' report on how endometriosis affects health, work, and daily life Fourquet J., Gao X., 
Zavala D., Orengo J.C., Abac S., Ruiz A., Laboy J., Flores I. (2010)  Fertility and Sterility,  93  (7) , 
pp. 2424-2428. 

4. “Arthrogryposis.” Johns Hopkins Medicine, www.hopkinsmedicine.org/health/conditions-and-
diseases/arthrogryposis.  
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 Making Sense of Elder Care  
By Emily DeGenova                 D.U.Quark 2019. Volume 4(Issue 1) pgs. 13-15 

Published December 18, 2019                                      Staff Article 

 

 

“Why Elderly Care Can Be So Important?” HOME CARE, Lincolnwood,IL, 2019, www.homecare-

aid.com/why-elderly-care-can-be-so-important/. 

 

This past summer, I had the opportunity to intern under the administrator of UPMC Canterbury 

Place, a nursing home located in Lawrenceville, PA. During the internship I gained knowledge, 

experience, and passion for my anticipated career in Healthcare Administration. One take-away I would 

like to pass on to my fellow peers is a guide on how to choose a good nursing home. 

  

The collective age of our population is increasing due to the baby boomer generation. Many of 

us young adults have loved ones facing the need for elder care now or in the near future. As you and 

your family begin your search for nursing home facilities, you may feel overwhelmed with the results. 

You may be confused about what makes one better than the other. The solution to finding a good 

nursing home is easier than it appears, because you can use the tools already given to you - the five 

senses! 
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● Sight:  

○ When you drive up to the facility what does the outside look like? Is it inviting, does it 

feel like home, and can you see your loved one here? Does the outside paint and roofing 

look weathered? Are the plants and shrubbery well-kept? The outside appearance of the 

facility indicates the consistency of their environmental services team.  

○ When you walk through the front doors, are you greeted by a secretary? This greeting 

can indicate the friendliness, or the culture, of the facility.  

○ When you are waiting for the tour to begin, take a look around the lobby. Is the facility 

clean (i.e. carpets swept, dust on the tables, things appear "in order")? This indicates the 

care of the housekeeping department.  

○ Are there any burnt out lights? This will indicate the vigilance of the maintenance 

department.  

○ Once you begin your tour take notice of the residents. Are they smiling or talking with 

other residents/nurses? This shows how happy and comfortable they are in their own 

home. Do the residents appear rested? This suggests how well residents can sleep at 

night. 

○ Do the resident’s clothes match and is their hair brushed? This will tell you how well the 

nursing aides groom their residents during morning care. 

○ Additionally, take note of the nurses. Do the nurses appear frantic? Do they smile and 

greet you? Does it seem like they enjoy their jobs? Do they warmly care for the 

residents (i.e. hold their hands to say hello)? Observe how many call bell lights are on in 

the hallway at once. If the majority of lights are on in a single hallway at one time, this 

can be a sign that the facility is understaffed. Don't be afraid to ask your tour guide what 

the nurse to resident ratio is in the facility, or what the reason for all the call bell lights 

might be (i.e. maybe it is lunch time). 

○ At the end of your tour, be sure to take a restroom break. Is the trash overflowing, is the 

toilet bowl clean, or does the sink have mildew? If the facilities main restroom is cleaned 

thoroughly, then it is expected that the housekeeping department will clean your loved 

one's restroom with the same diligence. 

● Touch:  

○ When you are waiting for your tour to begin, take a seat and touch the fabric of the 

couch. Is it clean and soft? When walking the halls of the facility, run your hands along 

the railings. Are they sticky? Trace your finger along the top of a picture frame. Is there 

dust? These tricks will give you a sense of how thorough the housekeeping department is 

at the facility.  

○ When viewing a mock resident room, touch the bedding. Does it feel soft, warm, and 

comfortable? This will indicate how well the laundry department takes care of linens, 

which may include your loved one’s clothes in the future. 

● Taste:  

○ When calling to set up your tour, request to try a plate of food. This is the best way to 

test the dietary department's expertise for yourself. While nursing home meals tend to 

be low in salt, they should not be low in flavor! Additionally, all meals should be served 
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at an appropriate temperature. This shows the dietary's time management skills. If you 

would send back a cold soup at a restaurant, then your loved one shouldn't be served 

anything less here.  

○ Additionally, try the coffee in the lobby; is it fresh? If the facility cares about the details 

in the visitor’s experience, they will care about the details in your loved ones stay.  

○ During your tour, ask your guide to try a cup of the water served to the residents. Does 

it have a funny taste or smell? 

● Sound:  

○ When you arrive at the facility take note of the music playing, if any. Is it pleasant and 

age sensitive? Would your loved one enjoy it? The type of music chosen will show how 

culturally and age sensitive the facility is. 

○ During your tour, take a moment to close your eyes and really listen. What do you hear? 

Is it loud? Do you hear residents in distress? Are nurses yelling? The sounds of the 

environment should be conducive of peace, rest, and healing. 

● Smell:  

○ Smell can be a triggering sense in a nursing home. With old age comes the loss of one's 

bladder and bowel habits. Therefore, it is important to note the difference between a 

"fresh, new smell" and an "overall odor". Meaning, the odor of a nursing home should 

be controlled, but the smells cannot always be controlled. Instead, they should be well 

masked. When you walk through the front door, are you greeted with an unpleasant 

odor? This can show a lack of odor control. Every place has a specific smell, just like your 

house. Therefore, the general surrounding aroma of the facility should be pleasant.  

However, if you encounter the clear smell of urine or defecation during your tour, it 

doesn’t necessarily mean the nursing home smells bad, because the smell should 

dissipate once the resident is cared for.  

○ Apart from the unpleasant smells, do you notice any good ones? Do you smell an air 

freshener throughout the facility? Would your loved one like the smell? Do you smell 

lunch/dinner being cooked when you are near the kitchen? Does it smell good or like a 

"home-cooked meal"? 

 

One of the many things I learned during my internship at Canterbury Place is how to quickly 

distinguish what kind of nursing home facility you are visiting. You can do this by using your own five 

senses and understanding what they can "tell" you. Once you have narrowed down your search to 

several homes offering the type of care your loved one requires, call their administration office to 

schedule a walk through tour! Bring an outline of these suggestions and jot down your thoughts as you 

go. Don’t hesitate to ask questions, and of course (if possible) bring your loved one with you because 

this is their decision and their future home.  

 

DeGenova, E. 2019. Making Sense of Elder Care. D.U.Quark, Volume 4(Issue 1).  

Retrieved from https://dsc.duq.edu/duquark/vol4/iss1/article3 



 

16 
 

 Combined Sewer Overflows: A Big Problem in 

the City of Bridges 
By Meredith Bennett                  D.U.Quark 2019. Volume 4(Issue 1) pgs. 16-25 

Published December 19, 2019                      Staff Article 

The Westmoreland Heritage Trail is a relatively new installment in the small 
community of Level Green in Trafford, PA. The beautiful walking trail currently runs for 
8.5 miles from Saltsburg to Delmont and 9.3 miles between Trafford and Export with 
plans to connect the two segments. A 
resident of Level Green, I spent many 
afternoons this past summer enjoying 
leisurely walks on the trail, appreciating the 
breathtaking beauty of western 
Pennsylvania. Most of the trail runs 
alongside Turtle Creek, a tributary of the 
Monongahela River, which flows from 
Delmont to North Versailles township and 
empties into the river. 

As someone currently studying 
environmental science, I had heard about 
combined sewer overflows in classes and 
knew they were common in Pittsburgh. 
Even so, I was surprised one day to come 
across a disconcerting sign that warns 
visitors of the potential discharge of 
sewage into Turtle Creek as a result of 
sewer overflows during heavy rains. The 
negative effects of combined sewer 
overflows are far-reaching and persistent, 
and the city of Pittsburgh has been 
confronting the problem for years. 
ALCOSAN, the Allegheny County 
Sanitary Authority, has a new plan for 
tackling the problem called the Clean 
Water Plan. The plan will incorporate a mixture of green technology and new 
underground pipes with the goal of solving the problem by 2036. Will it be enough? 

Combined sewer overflows (CSOs) often plague old cities with aging 
infrastructure. In the past, engineers designed sewers to collect sewage and stormwater 
in the same pipes. These are called combined sewer systems. Most cities have opted 
for a system that collects sewage and storm runoff separately, but some areas, 
including Pittsburgh, are still suffering from their outdated combined sewer systems. 
When the weather is dry, combined sewer systems can operate just fine, but during wet 

Westmoreland Heritage Trail at BY Pond in Trafford, 

PA, photo taken by Meredith Bennett, May 2019. 

https://westmorelandheritagetrail.com/
https://westmorelandheritagetrail.com/
https://turtlecreekwatershed.org/
https://turtlecreekwatershed.org/
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weather (something Pittsburgh is known for), the flow of combined wastewater and 
runoff overwhelms ALCOSAN’s treatment facility and overflows at discharge sites into 
the river. It sounds unbelievable, but combined sewer systems are designed to overflow 
during this severe wet weather. If they were not allowed to overflow, the water would 
likely back up the sewage system, escaping through manhole covers and flooding 
buildings. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 
Warning from ALCOSAN that this area periodically experiences sewer 

overflows, photo taken by Meredith Bennett, June 2019. 
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Despite the image you might have in your mind of what untreated sewage looks 

like, the wastewater that is discharged into the rivers from a combined sewer overflow is 

significantly diluted. Remember that wastewater includes not only sewage, but the water 

used in showers/baths, clothes washers, and sinks. In combined sewer systems, this 

effluent includes storm runoff as well, meaning that the rivers are receiving everything 

from human feces and pathogenic bacteria to pesticides and petroleum. The main 

pollutants in combined sewer overflows include metals, hydrocarbons, pesticides, 

volatile organic compounds, and chlorobenzenes. These pollutants come from the 

byproducts of agriculture, industrial chemicals, petroleum, paints, solvents, 

disinfectants, and other cleaners. None of them are safe additives to a river ecosystem 

or human drinking water. 

Illustration of the differences between combined sewer systems and separate sewer systems, 

ALCOSAN, https://3riversproud.com/, accessed Dec. 1, 2019. 

https://3riversproud.com/


 

19 
 

 Contact with raw sewage has 
extremely detrimental consequences for 
the humans who drink or swim in the 
contaminated water. People can even 
become ill from consuming fish obtained 
from the contaminated river. Pathogens in 
sewage can include bacteria, viruses, and 
parasites. Diseases caused by these 
pathogens are called waterborne diseases 
and they affect thousands of Americans 
every year. The diseases usually target 
the gastrointestinal system and may even 
result in death for vulnerable populations 
like children and the elderly. In 1998, in 
one of the stream tributaries of the Ohio 
River in the Pittsburgh area, researchers 
found combined sewer overflow discharge 
points to be major sources of the two 
pathogenic protozoa, Giardia and 
Cryptosporidium. Both cause 
gastrointestinal illness in humans. In 2004, 
the EPA and Pittsburgh made a 
cooperative effort to investigate the 
contribution of combined sewer overflows 
to cases of these gastrointestinal 
diseases. Combined sewer overflows 
were found to be a direct source of 
Giardia, but little was found about 
Cryptosporidium. In addition to the 
implications for human health, combined 
sewer overflows harm aquatic 
ecosystems and the wider environment. The most common pollutants in the world are 
actually nutrients. Although nutrients are necessary for life and healthy ecosystems, too 
many nutrients can be extremely damaging. Nutrient pollution occurs when livestock 
manure, fish feces from aquaculture, agricultural fertilizers, and of course, human 
sewage enter a body of water. The presence of excess nutrients is also known as 
eutrophication. The nutrients present in sewage are food for aquatic algae, and after a 
combined sewer overflow, they have a greatly increased supply of food. The excess 
nutrients result in a large, rapid overgrowth of algae, and they blanket the surface of the 
river, reducing sunlight penetration and competing with other species. These are called 
algal blooms, and some can even be toxic. When the algae die, they are decomposed 
by bacteria through the process of cellular respiration. Cellular respiration requires 
oxygen, and as the bacteria decompose the algae, they use up the oxygen present in 
the water. This condition within an environment is known as hypoxia. Without oxygen, 
other organisms, like fish, are unable to survive. A research group studying the Seine 

Menhaden fish killed by extreme hypoxic (oxygen-

depleted) conditions in Narragansett Bay in 2003, 

World Resources Institute, https://www.wri.org/our-

work/project/eutrophication-and-hypoxia/impacts, 

accessed Dec. 2, 2019, photo taken by Chris Deacutis. 

https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NRMRL&dirEntryId=87276&keyword=plant+AND+parasites&actType=&TIMSType=+&TIMSSubTypeID=&DEID=&epaNumber=&ntisID=&archiveStatus=Both&ombCat=Any&dateBeginCreated=&dateEndCreated=&dateBeginPublishedPresented=&dateEndPublishedPresented=&dateBeginUpdated=&dateEndUpdated=&dateBeginCompleted=&dateEndCompleted=&personID=&role=Any&journalID=&publisherID=&sortBy=revisionDate&count=50
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NRMRL&dirEntryId=87276&keyword=plant+AND+parasites&actType=&TIMSType=+&TIMSSubTypeID=&DEID=&epaNumber=&ntisID=&archiveStatus=Both&ombCat=Any&dateBeginCreated=&dateEndCreated=&dateBeginPublishedPresented=&dateEndPublishedPresented=&dateBeginUpdated=&dateEndUpdated=&dateBeginCompleted=&dateEndCompleted=&personID=&role=Any&journalID=&publisherID=&sortBy=revisionDate&count=50
https://www.wri.org/our-work/project/eutrophication-and-hypoxia/impacts
https://www.wri.org/our-work/project/eutrophication-and-hypoxia/impacts
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River in Paris argued that CSOs (combined sewer overflows) should be taken into 
account in water quality models given their tremendous impact on water quality. 

 ALCOSAN, the Allegheny County Sanitary Authority, was created to run 
Allegheny County’s sewage treatment program in 1944, and construction on the 
ALCOSAN wastewater treatment plant began in 1956. Before the sanitary authority’s 
creation, sewage and industrial waste was discharged directly into the three rivers. As 
you would expect, this had severe consequences for aquatic life and the citizens of 
Pittsburgh, so when the combined sewer system was finished in 1959, it was 
considered a huge improvement. As newer sanitary technology becomes available and 
more cities choose separate sewer systems, however, combined sewer systems have 
become an out of date, inferior option. Because of excess stormwater, ALCOSAN’s 
system overflows 80 to 90 times each year and 9 to 10 billion gallons of untreated 
wastewater are released into the 
rivers every year. 

 On January 23, 2008, the 
EPA issued a consent decree 
that demanded Pittsburgh and 
several other cities across the 
country to tackle the problem of 
combined sewer overflows and 
clean up their sewer systems. 
Combined sewer overflows 
violate the United States Clean 
Water Act. Finally, after a delay 
of four years, ALCOSAN 
responded to this decree with its 
Wet Weather Plan on July 31, 
2012. After a period of public 
commentary, the plan was 
submitted to the agency on 
January 29, 2013. The main 
objectives of the plan were to 
expand the treatment facility, creating large holding tanks and underground tunnels for 
the excess sewage. The Wet Weather Plan relied almost entirely on gray technology. 
Gray technology refers to the construction of more pipes, pumps, and holding facilities 
to manage excess wastewater. Green technology, on the other hand, refers to the use 
of nature-based solutions that generally attempt to decrease runoff in the first place, 
using green spaces and rain gardens to retain stormwater that may otherwise cause 
combined sewer overflows. Green infrastructure was given a small section in the plan, 
and although ALCOSAN claimed to support green technology, they explained that it 
was not their responsibility to control stormwater. In fact, it is their responsibility. The 
excess stormwater is what causes combined sewer overflows, the very problem the 

Raw sewage and industrial waste being discharged directly into 

Allegheny County waters, ALCOSAN, https://3riversproud.com/60years/, 

accessed Dec. 2, 2019. 

https://3riversproud.com/60years/
https://3riversproud.com/60years/
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EPA has ordered ALCOSAN to solve. Controlling excess stormwater is perhaps the 
most important part of the solution. 

 According to a KDKA report released after this plan, Mayor Bill Peduto was 
unhappy with ALCOSAN’s ideas and advocated for the implementation of more green 
infrastructure, including green roofs, rain gardens, and rain barrels. On March 19, 2013, 
ALCOSAN met with the EPA to discuss a possible extension for the project in order to 
investigate and consider the addition of green infrastructure and flow reduction in their 
plan. On June 24, 2013, the EPA agreed to an extension, advising the city to get started 
on solutions right away.  

On September 19, 2019, ALCOSAN released the long-awaited plan, now entitled 
the Clean Water Plan. The most significant change is the addition of Green Stormwater 
Infrastructure. Section 10 of the Clean Water Plan summarizes ALCOSAN’s objectives 
when it comes to green technology. The new plan will integrate projects such as 
permeable pavement, rain gardens, and bioswales (vegetated channels that convey 
stormwater runoff and remove debris and contaminants). Because of the EPA’s 

Map of municipalities served by ALCOSAN; combined sewer overflows are represented as orange circles and triangles, ALCOSAN, 

http://www.alcosan.org/SewerOverflowAdvisories/tabid/177/Default.aspx, accessed Dec. 2, 2019. 

http://www.alcosan.org/SewerOverflowAdvisories/tabid/177/Default.aspx
http://www.alcosan.org/SewerOverflowAdvisories/tabid/177/Default.aspx
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extension, the deadline for reducing sewage overflows by 7 billion gallons is now 2036 
instead of 2026. Instead of the 3.6-billion-dollar Wet Weather Plan, the Clean Water 
Plan is projected to cost 2 billion dollars and ALCOSAN has implemented a Clean 
Water Assistance fund to help citizens pay their increased bills. 

Despite these improvements, many activists argue that ALCOSAN is not doing 
enough. They believe that the Clean Water Plan still relies too heavily on gray 
technology. In addition to 
green infrastructure, 
ALCOSAN still plans to 
increase conveyance 
capacity and expand the 
treatment plant. Activists 
are unhappy about this 
and say that ALCOSAN 
should adopt the “green 
first” approach used by 
the city and the 
Pittsburgh water and 
sewer authority. A “green 
first” approach would not 
eliminate the use of gray 
infrastructure, but it 
would strive to take 
advantage of everything 
green technology has to 
offer before using gray. 
This would involve 
decreasing the number of 
new underground tunnels and increasing green space instead. Many believe this is 
even more important now because of the increasing severity of climate change. 

In October, members of the Sierra Club and leaders from the Nine Mile Run 
Watershed made a case for the “green first” approach by presenting evidence of its 
success in Philadelphia. Philadelphia adopted a “green first” approach in 2011 to tackle 
their own issues of combined sewer overflows and after ten years of its implementation, 
analysis shows that projects like tree trenches, rain gardens, and rain barrels work. 
Communities that use green infrastructure also notice other, unexpected social benefits. 
The planting of vegetation can benefit low income sections of communities where green 
space is often sparse. Because green projects are generally small and scattered, they 
can support local businesses and improve the local economy. 

This past summer, I sat down with Dr. John Stolz, a professor in the Department 
of Biological Sciences and Director of CERE (Center for Environmental Research and 
Education) at Duquesne. His research focuses on arsenic metabolism in microbial 
communities and well water quality in Pennsylvania. He also has significant knowledge 
of the issues resulting from combined sewer overflows in Pittsburgh and has actively 

Photo taken of the banks of the Ohio River on a ride to PNC park, photo 

taken by Meredith Bennett, September 2019. 
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involved himself in the debate surrounding ALCOSAN’s response. He agreed to discuss 
with me his views on what ALCOSAN should do next.  

Dr. Stolz mentioned two cities, using them as models for the two paths Pittsburgh 
might take. Washington D.C., who received the same EPA decree as ALCOSAN, opted 
for an “engineered approach”. They created a large holding tank to capture excess 
wastewater, similar to the solution proposed in ALCOSAN’s original Wet Weather Plan. 
On the other hand, Stolz argued that Philadelphia’s “green first” approach used a better 
combination of green and gray technology. Regardless of the debate over green and 
gray infrastructure, Dr. Stolz emphasized the importance of replacing the sewer lines to 
adopt a separate sewer system which would eliminate combined sewer overflows. He 
recommended this be done in conjunction with replacing the water lines in the city. This 
will certainly require billions of dollars, but Stolz has a potential solution to the cost: a 
biodigester. A biodigester would use the fecal sludge created by the wastewater 
treatment plant to create energy. The sludge is converted to methane, which is then 
used to create electricity. He 
explains that this would offset 
the cost of running the plant 
and create a revenue stream. 
Dr. Stolz suggests that after 3 
to 5 years of investment, this 
revenue could be used to 
fund projects like replacing 
the sewer lines in Pittsburgh. 
Excitedly, he says, “We have 
this opportunity to turn waste 
into energy. And to make 
money doing it”. Other cities 
who have used biodigesters 
seem to be excited about 
their accomplishments, such 
as Portland, Oregon and 
Cleveland, Ohio. Portland 
currently saves 3 million 
dollars each year by using 
gas from their biodigester as 
fuel for heavy-duty vehicles. 

Dr. Stolz’s message to students and other members of the community is to “have 
your voice be heard”. The beginning of each ALCOSAN board meeting is open to the 
public in a forum that welcomes suggestions and complaints. Sustainable Pittsburgh, a 
nonprofit organization devoted to sustainable development, is another way to get 
involved in the discussion. As easy as it might be to flush our toilets and forget about 
what happens next, we must pay attention to where our sewage goes. If we play it right, 
that waste may become the electricity for a wastewater treatment plant or the fuel 
powering our buses. After all, poop is a renewable resource.  

The Columbia Boulevard Wastewater Treatment Plant Biodigester in Portland, 

Oregon. It generates 600 million cubic feet of biogas each year. The city uses 

the gas as fuel for medium and heavy-duty vehicles and saves 3 million dollars 

each year from fuel costs, The City of Portland, Oregon, 

https://www.portlandoregon.gov/bes/article/344953, accessed Dec. 2, 2019. 

https://sustainablepittsburgh.org/
https://sustainablepittsburgh.org/
https://www.portlandoregon.gov/bes/article/344953
https://www.portlandoregon.gov/bes/article/344953
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Combined sewer overflows are a persistent problem in Pittsburgh and in cities 
throughout the country. When rainfall overwhelms the city’s water treatment system, 
raw sewage flows into the rivers, causing health problems for humans and degrading 
aquatic ecosystems. ALCOSAN, the Allegheny County Sanitary Authority, has opted for 
a plan to address overflows that incorporates a mixture of green and grey technology. 
Although some grey infrastructure is necessary, many environmentalists have argued 
that ALCOSAN should adopt a “green first” approach. By adopting green technology, 
we can eliminate excess stormwater instead of building more storage space for raw 
sewage. Moving forward, we have a chance to go all in when it comes to green 
technology and set the stage for other cities looking for solutions to combined sewer 
overflows.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources: 

1. RiverKeeper, Combined Sewage Overflows. https://www.riverkeeper.org/campaigns/stop-
polluters/sewage-contamination/cso/, 2019 

2. Science Direct, Priority pollutants in wastewater and combined sewer overflow. 
https://www.sciencedirect.com/science/article/pii/S0048969708008267, 2019 

https://www.riverkeeper.org/campaigns/stop-polluters/sewage-contamination/cso/
https://www.riverkeeper.org/campaigns/stop-polluters/sewage-contamination/cso/
https://www.riverkeeper.org/campaigns/stop-polluters/sewage-contamination/cso/
https://www.riverkeeper.org/campaigns/stop-polluters/sewage-contamination/cso/
https://www.sciencedirect.com/science/article/pii/S0048969708008267
https://www.sciencedirect.com/science/article/pii/S0048969708008267
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3. NCBI, Combined Sewer Systems: Down, Dirty, and Out of Date. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1257666/, 2019 

4. California State University Sacramento, Impacts of Sanitary Sewer Overflows and Combined 
Sewer Overflows on Human Health and on the Environment: A Literature Review. 
https://www.owp.csus.edu/research/wastewater/papers/SSO-Lit-Review.pdf, 2019 

5. World Resources Institute, Eutrophication. https://www.wri.org/our-
work/project/eutrophication-and-hypoxia/impacts, 2019 

6. Science Direct, Modelling the impacts of Combined Sewer Overflows on the river Seine Water 
Quality, https://www.sciencedirect.com/science/article/pii/S0048969706009326, 2019 

7. 3 Rivers Proud, https://3riversproud.com/, 2019 
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 Wild Salmon: Protecting the Icon of the Pacific 

Northwest 
By Meredith Bennett                  D.U.Quark 2019. Volume 4(Issue 1) pgs. 26-32 

Published December 20, 2019                      Staff Article 

We’ve all seen those astonishing photos 

of wild salmon flying upward against 

rushing waters as they travel home to 

spawn. Equally as familiar is the 

Grizzly bear waiting expertly for a 

lucky catch. Salmon are emblematic of 

the wilderness in the Pacific Northwest. 

More importantly, they are the keystone 

species of the region and play a crucial 

role in sustaining healthy ecosystems. 

In recent times, the abundance of wild 

salmon in the Northwest has been 

declining steadily without any significant 

recovery. The reasons for this decline are 

numerous and interrelated. So, what is happening to the salmon, and why is it so important to 

protect them?  

 

About Salmon and Their Habitat

      

The Pacific Northwest is a region of 

North America that includes the province 

of British Columbia, along with three U.S. 

states — Washington, Oregon, and Idaho 

(World Atlas). This region is the breeding 

ground for Chinook salmon. A study of 

their spawning sites identified around 183 

sites within the Yukon River Basin, alone. 

Some salmon even traveled more than 3200 

kilometers to reach these destinations 1. 

The Northwest is home to 

seven different species of Pacific 

salmon: Pink, Sockeye, Coho, 

Chum, Chinook, Steelhead, and 

Figure 1: Sockeye Salmon https://www.wildsalmoncenter.org/why-

protect-salmon/, accessed Nov. 9, 2019. 

 

Figure 2: Chinook Salmon filled with eggs 

https://www.seattletimes.com/seattle-news/environment/hostile-waters-

orcas-chase-a-memory-of-salmon-to-california/, accessed Nov. 9, 2019. 

https://www.wildsalmoncenter.org/why-protect-salmon/
https://www.wildsalmoncenter.org/why-protect-salmon/
https://www.wildsalmoncenter.org/why-protect-salmon/
https://www.wildsalmoncenter.org/why-protect-salmon/
https://www.seattletimes.com/seattle-news/environment/hostile-waters-orcas-chase-a-memory-of-salmon-to-california/
https://www.seattletimes.com/seattle-news/environment/hostile-waters-orcas-chase-a-memory-of-salmon-to-california/
https://www.seattletimes.com/seattle-news/environment/hostile-waters-orcas-chase-a-memory-of-salmon-to-california/
https://www.seattletimes.com/seattle-news/environment/hostile-waters-orcas-chase-a-memory-of-salmon-to-california/
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Cutthroat. All salmon species are born in freshwater, migrate to the sea where they spend most of 

their life, and finally return to freshwater to spawn (EPA). The Chinook is often called the King 

salmon, because they are the largest species, ranging between 10-30 pounds. They are also the 

most vulnerable and least abundant salmonid species (South Puget Sound). Salmon help to 

sustain pristine ecosystems, and thus require pristine conditions themselves (Wild Salmon 

Center). This is what makes them such excellent indicators of ecosystem health.  

Threats to Chinook Salmon     

 In the fall of 2017, The Seattle Times reported on the shockingly low numbers of juvenile 

salmon documented by scientists during the spawning season. The number of salmon was the 

lowest it had ever been in 20 years of data collection, and there were several times that the 

scientists’ nets captured no fish at all. The results were linked to an uncharacteristic surge of 

warm water from the coast which made the environment less suitable for salmon and more 

suitable to tropical fish, some of which are predators of juvenile salmon (Mapes). The abundance 

of Chinook salmon has decreased by around 60 percent since 1984, and the salmon that live in 

the region today only make up about 10 percent of their former numbers (EPA). The decline in 

salmon populations cannot be attributed to one single cause, but rather a culmination of 

detrimental conditions caused by human development and pollution. 

  

 

 

 

Figure 3 : Number of Chinook Caught between 1984 and 2010 

https://www.epa.gov/salish-sea/chinook-salmon, accessed Nov. 9, 2019. 

 

https://www.epa.gov/salish-sea/chinook-salmon
https://www.epa.gov/salish-sea/chinook-salmon
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Habitat Loss 

 The biggest threat facing 

Northwestern Pacific salmon was 

once severe overharvesting by 

humans, but it is now habitat loss. 

This is especially prevalent in places 

that have developed rapidly, such as 

Japan, California, Oregon, and 

Washington (Wild Salmon Center). 

Salmon habitat can be destroyed by 

deforestation, agriculture, urban 

development, and coastal 

development (EPA). The juvenile 

stage of Chinook salmon is a highly 

crucial time, and the salmon’s ability 

to forage determines their ability to 

survive 2. In a study from 2015, 

scientists found that habitat loss may 

increase the effect of density on 

salmon’s ability to forage for food. In 

other words, as wetland area 

decreases and hatchery salmon are 

released into the area, the wild 

Chinook have less resources and 

there is increased competition for 

those resources 2. In addition to 

decreasing the resources available to 

salmon, land use changes by humans 

can directly affect the conditions of 

salmon habitats. Deforestation 

reduces the shading in wetland 

ecosystems and warms the streams 

that Chinook inhabit, making the 

water unsuitable to their habitat 

requirements 3. 

Climate Change 

 As wetland deforestation increases the temperature of coldwater fish habitats, climate 

change is likely to exacerbate the problem. Scientists propose that habitat restoration could 

reduce the effects of climate change, but all salmon ecosystems will likely be affected to some 

degree 3. Projections of water temperature in the Columbia River from 2018 predict that a 

temperature increase of 1-3 degrees Celsius could increase the thermal exposure of Sockeye 

Figure 4: Map of dams that obstruct salmon runs in the Columbia River 

https://www.seattletimes.com/seattle-news/environment/hostile-waters-

orcas-chase-a-memory-of-salmon-to-california/, accessed Nov. 8, 2019. 
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salmon by 5-16 percent 4. The increase in thermal exposure will affect the habitats of all 

coldwater fish and may even cause some ecosystems to become completely uninhabitable. While 

examining the effects of climate change in the Northwestern Pacific watershed, scientists 

determined that the upper Umatilla Sub-basin of the Columbia River basin will be the most 

affected by extreme climate change, experiencing temperature increases and lower stream flows 

due to drought 5. As the effects of climate change continue to increase in intensity, models of 

specific regions like the Umatilla sub-basin will be necessary to inform policymaking.  

   

 

Hatchery Salmon and Decreasing Diversity 

 One of the lesser known pressures on wild salmon has been a steady decrease in genetic 

and species diversity. This affects Chinook salmon, in particular. Researchers from Oregon State 

University explain that most studies of salmon populations in the Northwest have focused on 

abundance rather than diversity. Diversity is important, because it allows salmon to take 

advantage of different habitats and resources, making them more versatile (Oregon). The 

introduction of hatchery salmon to make up for the low abundance of wild salmon has caused 

many complications for the fish industry. Since the 1900s, when hatchery-bred Chinook were 

released into the Columbia River, total harvests have decreased (Oregon). Competition between 

Hatchery-bred fish and wild Chinook restricts the Chinook from developing diversity among 

themselves (Oregon). Lack of genetic variability makes the salmon more susceptible to things 

like climate change, pollution, and 

disease. Species that inhabit warmer 

streams can also start to crowd out 

species with more specific requirements 

as climate change worsens. Hatchery-

bred fish, along with Pink and Chum 

salmon, are less vulnerable to warming 

temperatures, and now consist of more 

than 90 percent of total salmon 6. 

Salmon species may also compete with 

each other, causing some populations to 

become seriously threatened. Sockeye, 

Pink, and Chum salmon have become 

more abundant, and some scientists 

are raising concerns about how they 

may harm the growth or survival of 

other salmon species, like Coho and 

Chinook 7. 

 

 

Figure 5: Feather River Fish Hatchery in Oroville, California 

https://www.chicoer.com/2019/11/12/feather-river-fish-hatchery-meets-

salmon-harvest-goal-12-million-chinook-eggs-collected/, accessed Nov. 9, 

2019. 
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Why are Salmon Important? 

Wild salmon are keystone organisms in Northwestern Pacific ecosystems for their role in 

nutrient cycling. During their time at sea, salmon enjoy diets containing abundant marine 

nutrients like phosphorus and nitrogen. They accumulate and store these elements in their bodies 

as they mature. When the salmon return to the headwaters of freshwater rivers, they transfer 

those nutrients to the river ecosystem through normal bodily functions, like urination (Wild 

Salmon Center). The nutrients are also introduced into the environments surrounding the rivers 

when organisms feed on the salmon and then enrich the soil and forests through defecation. 

Those healthy forests then contribute to the stream environment by dropping foliage into the 

water that provide shelter to salmon and add nutrients when they decay (Wild Salmon Center). 

Salmon are a source of food for many different species, including orca, grizzly bears, seals, and 

humans. When they die after spawning, they become food for small invertebrates and microbes 

(EPA). In salmon-rich environments, bear populations flourish and the bears perform several 

ecosystem functions. They play an important role in the seed dispersal of several plants, such as 

Devil’s Club and Blueberry 8. By this mechanism, salmon encourage the survival of various 

plant species. 

Wild Chinook salmon are the primary source of food for both harbour seals and killer 

whales. The Southern Resident killer whale 

population is critically endangered, which can 

be attributed to the depletion of successful 

pregnancies 9. Around 69 percent of 

pregnancies within the population were 

unsuccessful between 2008 and 2014, and this 

is largely because of the lack of large, 

abundant Chinook 9. Another predator of 

Chinook salmon is the harbour seal. There is a 

significant connection between the seals’ 

predation of juvenile Chinook and diminishing 

Chinook populations 10. Because food is 

scarce for the young fish, they must forage 

more, and this leaves them more vulnerable to 

predators like seals 10.  

   

What Next? 

An organization devoted to protecting Northwestern salmon called the Wild Salmon 

Center has said that protection efforts have been unsuccessful because they have always been 

initiated too late. Instead of waiting until disaster strikes, they suggest that we protect “salmon 

strongholds”, the most intact salmon habitats (Wild Salmon Center). Northwestern salmon are 

facing ever-intensifying challenges, and we will need to find better ways to safeguard this 

keystone species. In addition to their intrinsic value, wild salmon have important implications for 

Figure 6: Brown bear with a Sockeye salmon in Bristol Bay 

https://www.wildsalmoncenter.org/work/science/sockeye/, accessed 

Nov. 9, 2019. 

https://www.wildsalmoncenter.org/work/science/sockeye/
https://www.wildsalmoncenter.org/work/science/sockeye/
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ecosystems and humans. We must be proactive when managing the fish as a natural resource, 

prioritizing the conservation of pristine salmon habitat that already exists. 
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Video 1: The Stillaguamish tribe in Washington works to save salmon 
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 Acid Mine Drainage 
By Riley Williams         D.U.Quark 2019. Volume 4(Issue 1) pgs. 33-34 

Published December 21, 2019                        Staff Article 

 Imagine being an engineer and planning for the death of your construction before it is even 

born. The leftover waste from mines is so dangerous that mining companies figure out what to do with 

it decades in advance, even before they start digging. What happens to mines when they are no longer 

in use? They become abandoned. The government has identified roughly 46,000 abandoned mines on 

public lands. Other estimates predict there are as many as half a million abandoned mines in the US.  

 

 Acid mine drainage, or AMD, is one of the many hazardous issues posed by abandoned mines. 

AMD is the byproduct of geo-chemical and microbial reactions that occur when mine water reacts with 

oxygen. When groundwater seeps into an abandoned mine, it reacts with oxygen and pyrite to form 

sulfuric acid, which dissolves metals from the surrounding rocks. The water, now holding sulfuric acid 

and the metals once within the rocks, drains out of the mine. The dissolved metals react when exposed 

to oxygen and fall out of solution, turning a bright yellow/orange color. A few options for remediating 

AMD are currently in use and include chemical or biological mechanisms. Both mechanisms contain 

options that can be classified as “active” or “passive. Active systems usually involve an attempt to 

increase the speed or efficiency of natural bioremediation, whereas passive systems can be much 

slower. 

 

 While AMD contaminates freshwater ecosystems and creates uninhabitable conditions for 

various organisms, it is an ideal home for a 

select community of microbes. These 

microbes actually increase the rate at 

which AMD is formed. Iron-oxidizing 

prokaryotes catalyze ferrous iron 

oxidation, and thus influence the rate of 

pyrite dissolution. This metabolic activity 

and mineral dissolution can decrease the 

pH down to values less than 2. This 

extreme acidity selects for a community of 

microbes optimized for acidic lifestyles.  

 

 Various studies have been done to 

identify the specific microbial organisms 

that live in raw AMD discharge. One study 

conducted in Clinton County, PA evaluated 

the spatial distribution of microbial 

“Yellowboy”, a byproduct of AMD. 

https://www.flickr.com/photos/earthworks/30152881208 
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communities throughout a passive treatment system. Sediment and water samples were collected, and 

water samples were filtered on site. Back at the lab, nucleic acid extractions from both the sediment and 

water samples were completed and Polymerase Chain Reactions (PCR) were performed. High-

throughput sequencing of the 16S rRNA gene and shotgun metagenomics were used to analyze the 

samples. Metagenomics is a scientific field in which researchers study genetic material that has been 

extracted directly from the environment and high-throughput sequencing is a technique in which many 

DNA molecules can be sequenced together, greatly enhancing the speed and accuracy of sequencing. 

After sequencing the samples, the scientists were able to understand the dynamics of the sediment and 

aquatic environments of the treatment system and neighboring stream. The researchers found that 

microbial communities varied between the various sections of the entire system. For example, microbes 

living in raw AMD waste were mostly Firmicutes, while Proteobacteria dominated most of the 

community within and downstream of the passive remediation system. More about this study can be 

found here. 

 

 The influence of acid mine drainage on surrounding watersheds has become a highly studied 

topic. Bioremediation of these systems should be investigated further, because the problem will not 

solve itself and AMD can harm the surrounding wildlife while contaminating our drinking water. The 

state of Pennsylvania has more acid mine features polluting waterways and surrounding land than any 

other state in the country, and some of these mines are a century old. How close is the nearest 

abandoned mine from your backyard?  
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 Secondary Poisoning and Ecological Effects of 

Anticoagulant Rodenticides 
By Elizabeth Kovacs                 D.U.Quark 2019. Volume 4(Issue 1) pgs. 35 -39 

Published December 22, 2019        Staff Article 

It is common practice to use store-bought rodenticides or simply call an exterminator 

when one is faced with an unexpected rat, mouse, or bug infestation in or near the home. 

Rodenticide use is also commonplace on farms to protect livestock and crops. However, these 

practices may pose a more significant risk than the rodents and pests themselves. These 

rodenticides and insecticides are poisons. They attract and poison animals other than the target 

species and can harm wildlife and pets when they consume the poisoned animal. This is referred 

to as secondary poisoning. Secondary poisoning is a serious threat to ecosystems, because the 

poisons advance through the levels of a food chain all the way to the top. Hawks, owls, and 

snakes are rodents’ natural predators, with rodents comprising the vast majority of their diets. In 

addition to remaining in the food web through predator consumption, the poisoned rodents that 

are not consumed eventually die and decompose, entering the soil. This fertilizes the plants that 

may eventually be eaten by deer and other animals.  

 Rodents are not limited to mice and rats, but also include voles, squirrels, chipmunks, 

porcupines, and beavers (National Pesticide Information Center). Rodents can be divided into 

two groups: field rodents and commensal rodents.  Commensal rodents are household rodents 

such as mice and rats, while field rodents include those that do not typically enter the home such 

as voles and squirrels (Meerburg et al. 2004). While all of these rodents are natural parts of an 

ecosystem, they can reproduce rapidly in unwanted environments such as residential dwellings. 

In residential spaces, natural predators such as owls and snakes are not present to intervene in 

population control. This poses a problem because residential dwellings and farms are two areas 

where rodent control is often needed, but control does not happen naturally through predation.   

 The mechanism of action for many common rodenticides is their anticoagulant property, 

the same property that makes them so deadly when other wildlife and pets are exposed to them 

(Sanchez-Barbudo et al. 2012). These are known as second generation rodenticides. The two 

most commonly used second generation rodenticides known for their effect on wildlife and 
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ecosystems are difenacoum and brodifacoum. Brodifacoum accounts for the majority of deaths 

in secondary poisonings by rodenticides and is understood to be the deadliest anticoagulant 

rodenticide. There are alternative rodenticides that are effective in rodent control, but they are 

typically not used as widely as the more lethal second-generation anticoagulant rodenticides 

(Stone 1999).  

In an experiment, mice that were fed food containing small amounts of brodifacoum and 

difenacoum died within 2-11 days on average. Once these mice were fed to barn owls, 67% of 

the owls who had consumed brodifacoum died as well. The amount of time that mice can stay 

alive after being fed a lethal dose of rodenticide influences the frequency of secondary poisoning 

due to these rodenticides. The longer the mice stay alive after being poisoned, the more likely 

they are to venture outside a residence in search of food or water as their condition deteriorates. 

This increases the likelihood of the rodents being consumed by a predator and causing secondary 

poisoning. Because rodenticides are killing alarming numbers of predators through secondary 

poisoning, fewer owls, snakes, and hawks will be present in ecosystems that need rodent control 

the most. This has the potential to become a continuing cycle with devastating ecological 

impacts (Newton et al. 1990). 

Species of raptors which include owls, bald eagles, golden eagles, falcons, buzzards, and 

hawks, seem to be a group that are vastly affected by secondary poisoning due to brodifacoum. 

As birds of prey, this is largely due to their diets, which include many rodent species. Many of 

these animals are endangered, and continued poisoning poses an extra threat to species that are 

already struggling to grow to maturation and produce healthy offspring. In the United States 

alone, 44% of dead birds, mammals, and reptiles were found to be non-target victims of 

anticoagulant rodenticide poisoning (Nakayama et al. 2019). In New York, rodenticides were 

found in 49% of dead raptors of all species, and 81% of horned owls (Williams 2013). Some 

studies have indicated that as much as 11% of the great horned owl population is at a serious risk 

for death as a direct result of anticoagulant rodenticide poisoning (Thomas et al. 2011). These 

studies indicate how widespread secondary poisoning has become in ecosystems, and without 

intervention these numbers are bound to increase.  

While birds of prey seem to be the demographic most largely affected by rodenticide 

secondary poisoning, there are other animals that are affected as well. In some studies, otters 
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have tested positive for anticoagulant rodenticides. It is likely that these otters were exposed to 

stream riparian zones where small rodents with anticoagulant rodenticide poisoning had died and 

decomposed. This leaves behind traces of the poison in the soil and plant roots. Otters are 

omnivores, but are typically only carnivorous for marine animals, so poisoning through the 

decomposition and absorption of rodent tissue in riparian zones is a probable route of 

contamination (Lamarchand et al. 2010). Advancing even higher along the food chain, bobcats in 

California are rapidly succumbing to disease, and studies have indicated that anticoagulant 

rodenticides are a contributing factor. One study indicated that as much as 92% of bobcats were 

exposed to anticoagulant rodenticides in the food chain throughout their lives. This study also 

indicated that the rodenticides could be transferred from parent to offspring and remain in the 

food web and ecosystems for years. While the mortality rate due to secondary poisoning of 

anticoagulant rodenticides is lower in larger animals like bobcats, the long-term effects of 

increasing tissue concentration are unknown (Serieys et al. 2015).   

Secondary poisoning by anticoagulant rodenticides can result in agonizing deaths for 

many animals. When the pathways of anticoagulant rodenticides were studied, it was found that 

deaths were prolonged over multiple days and included symptoms that would be especially 

painful for animals. While hemorrhage is the cause of death, animals can suffer from lethargy, 

difficulty breathing, and pain and discomfort in the days leading up to death (Rattner et al. 2014). 

In humans, anticoagulant rodenticides can present as symptoms of leukemia, sepsis, the plague, 

and leptospirosis. Although most cases of anticoagulant rodenticide contamination in humans are 

non-lethal, the excruciating symptoms and physical manifestations indicate how uncomfortable 

these slow deaths must be for smaller animals (Palmer et al. 1998). It should also be noted that 

while many humans are prescribed anticoagulants such as warfarin to thin blood and prevent 

blood clots, these are typically first-generation anticoagulants and require high doses to result in 

toxicity. They are only prescribed to patients who have a medical need for these anticoagulants 

(Khan; Shell).  

In order to protect wildlife, pets, and ecosystems from rodenticides in the future, a more 

sustainable and ethical form of pest management is necessary. Three necessary elements of 

rodent management should be used: the prevention of infestations, monitoring the appearance 

and population density of rodents, and rodent control measures. Populations and infestations 
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should be controlled using effective management before using measures such as anticoagulant 

rodenticides to remedy larger and residential infestations (Meerburg et al. 2004). For smaller 

residential rodent infestations, catch and release traps are an ethical alternative to poisons. While 

glue traps are often suggested for smaller rodents like mice, they are not a truly ethical 

alternative. The mice who become stuck in glue traps typically struggle and rip their fur and skin 

off in an attempt to break free. Sometimes the mice do not die at all, but in most cases, they 

struggle up until their death. There are some rodenticides that are considered safer and have little 

or no instance of secondary poisoning. These are called first generation rodenticides. These 

rodenticides include chlorophacinone, diphacinone, diphacinone sodium salt, warfarin, and 

warfarin sodium salt. When chemical pest management is absolutely necessary, these chemicals 

are favorable alternatives to second generation rodenticides (Williams 2013).  

Information about the harmful effects of rodenticides should be more readily available to 

consumers who may not understand the subsequent environmental issues and long-term effects 

on ecosystems. Large, chain stores such as Lowe’s and Home Depot sell anticoagulant 

rodenticides and physical traps (most of which also include some form of rodenticide), but 

typically do not sell catch and release traps or other forms of rodent control without harmful 

rodenticide. Consumers should be educated and have choices as to how to ethically and 

sustainably deal with these issues when they arise in their home, including consumers like 

farmers who may choose to use rodenticides on a large scale. These chemicals pose an even 

greater risk to endangered species, and if their use continues, species that are already vulnerable 

will inevitably suffer the consequences. In order to maintain balance in ecosystems and promote 

natural rodent control through predators in the food web, we must find ways to eliminate 

secondary poisoning by anticoagulant rodenticides.  
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 Environmental Justice Disparities in Alaska 

Native Communities   
By Elizabeth Kovacs      D.U.Quark 2019. Volume 4(Issue 1) pgs. 40-49 

Published December 23, 2019                         Staff Article 

 

INTRODUCTION 

Environmental justice and environmental racism are relatively new terms in 

environmental discourse. These new terms arose following an alarming amount of evidence-

based research showing that environmental conditions are far worse for communities and 

individuals of color than they are for white individuals and communities. The Environmental 

Protection Agency defines environmental justice as “the fair treatment and meaningful 

involvement of all people regardless of race, color, national origin, or income, with respect to 

the development, implementation, and enforcement of environmental laws, regulations, and 

policies.” While the EPA and other agencies have finally begun to give consideration to issues of 

environmental justice after decades of negligence, there is still an alarming amount of work 

that needs to be done. As evidenced by the ongoing water quality issues in Flint, Michigan, and 

even the continuous air pollution in Pittsburgh, it is clear that individuals are not only 

uninformed about environmental issues that will affect their health, but also very rarely invited 

to be part of the decision-making process that surrounds these issues. 1 

Usually when environmental justice and racism are discussed, the conversation focuses 

on highly populated communities and urban areas. However, environmental racism is just as 

relevant in rural communities and those that are removed from the pollution of large cities. 

Namely, indigenous communities continue to be excluded from the discourse on environmental 

racism. Despite the communities generally having a smaller contribution to harmful 

environmental practices, they tend to suffer more of the repercussions of pollution and climate 

change due to a number of factors. There is a significant need for research, remediation, and 



 

41 
 

policies to correct injustices and protect indigenous communities from the repercussions of 

continuing pollution and impending climate change.  

 

POLYCHLORINATED BIPHENYLS AND FORMERLY USED DEFENSE SITES 

 

While there is a significant deficit in research on environmental justice in indigenous 

populations in the United States, there is one subset of indigenous populations that has been 

relatively well researched. The Yupik and Inuit are two Alaska Native tribes that have suffered 

health problems due to rising levels of environmental pollutants, specifically polychlorinated 

biphenyls (PCBs). The bulk of the research on this subject centers around the water quality in 

and near St. Lawrence Island, Alaska. This water is highly contaminated with a number of 

pollutants, most notably high levels of PCBs. The high concentration of PCBs indicates an 

unmistakable correlation between the pollutants and the presence of the United States’ 

formerly used defense sites (FUDs), found in the St. Lawrence Island area and throughout the 

entire state of Alaska. These formerly used defense sites were established during the Cold War 

and World War II and no longer serve a purpose as active military defense sites. The US Army 

Corps indicates the presence of FUDs in all US states, with 364 in the state of Alaska alone. This 

makes Alaska the state with the third-highest amount of FUDs in the country. Of these 364 

FUDs, 248 of them are defined as having toxic, hazardous, or radioactive waste. These 248 

hazardous and toxic FUDs have yet to be decontaminated and continue to pollute the waters 

that the indigenous populations are forced to rely on as food and water sources. 2-5 

While PCBs pose environmental and health risks for all residents near the contaminated 

formerly used defense sites, they pose an even greater risk for the indigenous populations. 

Alaska Native individuals who live in recognized indigenous villages have diets that are higher in 

local fish and marine mammals than individuals who are not Alaska Natives. For Alaska Natives, 

this diet is especially rich in marine sea mammals such as seals. PCBs are stored in the fat cells 

of both humans and seals and can be transferred through consumption of the fatty, PCB-

contaminated seal tissue. Seals are a common source of nutrition and are an important staple 
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in the traditional diet of the Inuit and Yupik tribes. The longer the FUDs remain contaminated 

with hazardous waste, the more pollution will remain in the food chain for Alaska Natives, 

causing increasing health problems. 2,6 

In addition to the transfer of PCBs through the marine food chain, breast milk can 

transfer PCBs from mother to child. This occurs in women and children as well as in seals and 

their pups. These PCBs are often hard to remove from the environment and the food chain; 

data from lakes and sewage treatment plants indicate that PCB levels have remained constant 

since the 1960s. PCBs can remain in the food chain of humans and animals for decades, 

contributing to a seemingly endless cycle of harm to Alaska Native populations. PCBs are a 

known endocrine-disrupting chemical, which means they have an effect on one or more 

components of the endocrine system in humans and animals. The endocrine system regulates 

the production of hormones such as estrogen, androgen, and testosterone. Disruptions in these 

hormones can manifest in a number of health problems for humans and animals. PCBs at their 

studied concentration in Alaska Native women and their children have been shown to manifest 

specifically in the reproductive system. The exact long-term effects of these endocrine 

disruptors are still being studied, and there is an imminent need for research on how the 

consistently PCB-contaminated food chain will affect the Yupik and Inuit populations. 2, 7-8 



 

43 
 

 

 

WOMENS’ HEALTH AS AN INDICATOR OF COMMUNITY HEALTH 

 

The disregard for the health of Alaska Natives reflects the failure of the government to 

fulfill its obligations to environmental justice standards defined by the EPA, as well as its 

obligations to the Alaska Native population. PCB contamination poses a risk specifically for 
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indigenous women and is an issue of reproductive justice as much as it is an issue of 

environmental justice. Reproductive justice is defined by the organization, Asian Communities 

for Reproductive Justice, as “the complete physical, mental, spiritual, political, social, and 

economic well-being of women and girls, based on the full achievement and protection of 

women’s human rights.” This is not to be confused with reproductive rights, as reproductive 

justice has more to do with general women’s health for all ages rather than specifically 

reproductive issues for women of child-bearing age. The health of women in a community is a 

crucial indicator of the overall health of a community for a number of reasons. Women’s bodies 

can be more sensitive to pollution than men’s bodies, as women are more likely to pass 

contaminants to children through gestation and breastfeeding. Maternal health and 

discrepancies in infant life expectancy throughout geographic areas and ethnic groups are used 

as a keystone for the overall health of a group or geographic area. 9-11 

 The maternal and reproductive health of Alaska Native women is a subject that requires 

more extensive research, and the concern of women in these communities has been largely 

ignored. Increased instances of breast cancer have been attributed to PCB contamination from 

FUDs in the St. Lawrence Island area, and women in the community believe that many other 

chronic illnesses could be attributed to them as well. While there is no direct research to 

support these claims, it is not uncommon for the health concerns of a marginalized group to be 

ignored instead of taking the difficult steps to alleviate sources of contamination and make 

reparations for those affected. 12 

In other indigenous communities, there are well-documented cases of reproductive 

concerns being ignored or blamed on poverty and socioeconomic status rather than 

environmental pollution. In the Oglala Lakota community in South Dakota, women have a 

disproportionately high infant mortality rate as well as high rates of reproductive cancer. Rates 

of mortality for these cancers are disproportionately higher than non-indigenous populations as 

well. After years of women in this community suffering because of factors out of their control, 

research was finally  conducted. Researchers were able to determine that these issues were 

linked to mining drainage pollution in the area. In the Mohawk Nation at Akwesasne, residents 

obtain their fish from rivers that are tributaries of the St. Lawrence River, likely sharing the 
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same pollutants as the Alaska Native communities near St. Lawrence Island. Mohawk girls were 

more likely to begin menstruation at younger ages, which could be attributed to their blood 

serum levels of endocrine-disrupting PCBs. Studies such as these led Mohawk leaders to advise 

the community to stop consuming fish from the polluted tributaries. Even without consuming 

polluted fish from the St. Lawrence River, levels of PCBs are still very high in Mohawk 

individuals who were breastfed as infants, further reiterating the importance of women’s 

maternal health and their role as an indicator in the overall health of a community. 12-15 

 

REPERCUSSIONS OF CLIMATE CHANGE FOR ALASKA NATIVE COMMUNITIES 

 

In addition to dealing with levels of hazardous contamination that no one should be 

subjected to, Alaska Native communities are more at risk to experience the detrimental 

consequences of global climate change. This includes weather disturbances characteristic of 

climate change such as flooding, erosion, more frequent and severe winter storms, and melting 

of sea ice. These weather disturbances may decrease the amount of fish and other marine 

animals used as food sources, depleting already polluted resources. Alaska is the largest state, 

and is also lined by coasts on the majority of its borders. Because of this, the state is more 

susceptible to coastal disturbances, and wave and weather patterns can manifest in more 

serious ways than other geographic areas. Alaska is also a state nearly 80% covered in 

permafrost statewide. As the climate continues to grow steadily warmer, permafrost is melting, 

which not only leads to erosion but also contributes to the destruction and sinking of buildings 

that are built on top of the permafrost. 16-17  

As permafrost melts at an alarming rate, so does sea ice. Alaska Native tribes are 

accustomed to near-permanent sea ice, even directly off the coast. In accordance, ice fishing is 

a common practice rooted in cultural significance. Lack of sea ice prevents Alaska Native 

populations from practicing traditional methods of fishing. In addition, lack of sea ice 

contributes to erosion, flooding, and more severe storms that occur over bodies of water. 

Because of these changes to the geography of their communities, many Alaska Natives are 
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displaced from their locations and historic communities. While communities on St. Lawrence 

Island have yet to be completely displaced, they are more likely to be affected in the future 

since they are surrounded by coasts on all four sides. Relocation of communities comes with a 

steep price tag, and this poses a large financial burden for individuals within the communities. 

There are few communities where mitigation of erosion and flooding is the solution rather than 

adaptation to crumbling landscapes. Displacement of communities is not only a burden to 

individuals during the process, but can also further erase important cultural aspects and 

traditions for these communities. 16-17 

  

IMPORTANCE OF MAINTAINING CULTURAL PRACTICES 

 

A plethora of evidence supports the fact that Alaska Natives are innocent victims of the 

effects of global climate change and environmental contaminants. Those who do not 

understand or respect Native culture, however, may suggest that natives modify their lifestyle 

rather than demand a solution from the polluters who should address the source of these 

issues. Alaska Natives should not simply be asked to stop eating their traditional diets because 

they are contaminated by PCBs and other chemicals. These are practices grounded in their 

cultural identity and ancestral tradition. These practices are defining for Alaska Native 

communities, and they should be able to participate in their cultural practices without their 

health being at risk  due to the actions of those outside their community. As we have seen in 

the Mohawk Nation at Akwesasne, residents were encouraged to stop eating fish from the 

river, but there is no evidence of any effort being made to contain the source of the pollution. 

This is an inconvenience which impedes the Mohawk Nation individuals from participating in 

their traditional diet and cultural practices of fishing. It also neglects to offer a permanent 

solution or reparations to those affected. 15 

It would also be inappropriate to suggest that Alaska Natives move outside their tribal 

communities, which can be more prone to the effects of global climate change. The United 

States has historically had little respect for the land and property of tribal nations, and most 
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indigenous populations have small government designated areas and reservations. Alaska 

Natives should not have to be distanced from their communities even further because of 

negligence and inaction.  Alaska Natives not only deserve the right to healthy communities and 

the ability to raise healthy children, but also deserve the chance to instill their cultural practices 

in their children.  

 

CONCLUSION 

 

 All people deserve the right to a healthy environment and to have their cultural 

practices treated with integrity and respect. Instead of fixing the source of the problem, the 

American government has habitually ignored the source of contaminants and continued to 

allow Alaska Natives to deal with the repercussions. This is unfair to all Alaska Natives, but 

particularly to women who suffer a number of additional health problems and who are more 

likely to transmit contaminants to their children during gestation and breastfeeding. Not only is 

research needed to understand the extent of contamination and subsequent health issues, but 

remediation and reparations for affected groups are necessary. There should be policies set in 

place to ban PCB contamination that affects Alaska Natives and to clean up FUDs, as well as to 

ensure that contamination this severe never occurs again.  

 In order for policies to be set in place to help Alaska Natives and all other individuals 

affected by unjust instances of environmental racism, there needs to be a greater awareness 

surrounding these issues. Environmental justice is a term that not many are familiar with, let 

alone specific instances outside urban areas and major cities. Through this article, I hope to 

raise awareness about obstructions of environmental justice and reiterate the importance of 

the right that all people have to a healthy environment. I hope that in the future there will be 

more ethical research conducted surrounding these issues, and that all indigenous communities 

are given an equal opportunity to participate in environmental discourse that will result in 

necessary change.  
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 Conservation geneticist uses scat to gain 

insight on the elusive snow leopard  
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Published January 9, 2019                                                                Opinion Piece 

 

 

Snow leopards (Panthera unica) are charismatic big cats that can be found in 12 countries across 

Central Asia. What is a charismatic animal? Charisma, in the context of conservation biology, 

refers to a species that is well known to the public and bears a significant conservation concern 

because it garners special attention and support (Home et al., 2009). Until recently, snow leopards 

were on the endangered species list and have served as the face of many conservation campaign 

efforts. While they are no longer listed as endangered globally by the International Union for 

Conservation of Nature (IUCN), snow leopards remain at risk in the wild, and remain endangered 

in many countries.  

 

 

Snow leopard captured on a camera as it walks on a trail in Qilianshan, Qinghai Province, China. The 

camera trap belongs to the Chinese Academy of Forestry and photo was provided by C. Hacker.  
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Despite snow leopards being a well-known animal, much remains to be discovered about these 

beautiful big cats.  A large portion of snow leopards live in isolated, high altitude environments 

across the Tibetan Plateau. They are masters of camouflage, making them difficult to see and 

even harder to study. It requires patience and dedication to travel to remote locations of the world, 

without any guarantees that you will find what you are looking for. Conservation geneticist, 

Charlotte Hacker, has centered her graduate thesis work around this challenge. Hacker, a Ph.D. 

Candidate in Dr. Jan E. Janecka’s lab at Duquesne University is currently in China on a Fulbright 

Scholarship where she is working with the Chinese Academy of Forestry to better understand 

snow leopard populations and the ecosystem in which they live.  

 

 

Charlotte Hacker in Yushu Prefecture, Qinghai Province, China. Photo taken by Gopsa and provided by 

C. Hacker. 

 

While Hacker’s work takes her to beautiful locations around the world, it is by no means a 

vacation. She shares the difficult aspects of the fieldwork, “It’s physically taxing, we’re hiking miles 

a day through the mountains at times close to [an altitude of] 5,000m. We’re eating a limited diet 

of sheep and yak, and the pressure to get samples and fulfill your research goals while so many 

things are out of your control is at times overwhelming.” 

 

Although remote fieldwork can be grueling, Hacker notes that she knows she is exactly where 

she is supposed to be. “In short, fieldwork is HARD, but it’s also my favorite part of what I do. I’m 

really lucky to be able to work in a discipline that I thrive in and am passionate about, but I know 

that it definitely isn’t for everyone.”  

 

There is a certain degree of caution that must be taken when studying animals, especially wild 

animals in their natural habitat. This becomes even more serious when it involves a species at 

risk of extinction. Conservation biologists have been working to find ways to study animals in 
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noninvasive ways. This insures that there is no harm to the animal and no disruption to the natural 

habitat that the animals live in.  

 

One noninvasive method that has shown great success involves the analysis of scat samples. 

Scat, or feces, provides a rich assortment of information that can be used to analyze the organism 

that left it. Scat provides information on the identity of the animals, their overall health, and what 

they’re eating. Hacker is on her fourth trip to China and in that time, she has personally collected 

close to 400 samples. 

 

 

 

Snow leopard scat collected on the Tibetan Plateau in China. The sample is collected and preserved for 

DNA extraction. Photo taken and provided by C. Hacker.  

 

So, what does she do with all that scat? Once collected, Hacker extracts the DNA and builds 

genetic profiles. A genetic profile allows scientist to collect genetic information from a specific 

organism to gain insights on its individual characteristics (e.g. their traits and the genes they 

inherited). This enables Hacker to not only verify if the scat she collected is from a snow leopard, 

its origin can sometimes be tricky to identify, but provides information on abundance and the 

composition of the whole ecological community. This technique is referred to as noninvasive 

genetics. Scat is used to gain genetic information on an organism, like snow leopards, without 

causing a disturbance to the animal. 

 

Genetic profiles provide a unique opportunity to survey a population without ever coming in 

contact with a single snow leopard. Just by analyzing the snow leopard DNA in the scat, Hacker 

and other conservation geneticists can determine approximately how many snow leopards are in 

a given population and how closely they are related (i.e. are they all from a single family). This 
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information reveals areas where there are an abundance of snow leopards and areas where there 

are very few, as well as how individuals are moving through the landscape, allowing targeted 

conservation efforts to occur where the need is greatest and identification of important habitat 

corridors.  

 

Snow leopard DNA is not the only DNA found in scat. There is bacterial DNA from the digestive 

tract of the snow leopard, as well as DNA that belongs to the prey that were eaten by the snow 

leopard.  Just like the snow leopard DNA, bacterial and prey DNA can reveal a lot of useful 

information. How do scientists tell the difference between varying types of DNA? Like products 

on a shelf at a grocery store, DNA has a “barcode” that provides unique information about an 

organism. By targeting a specific conserved (non-variable) region on the DNA, a barcode can be 

isolated that only matches your target.  

 

 

 

 

 

Molecular diet analysis uses this method to target the DNA of prey remains found in snow leopard 

scat. A better understanding of what snow leopards are eating will provide insight into the current 

state of their habitats and the conditions that they are living in. Snow leopards typically eat large 

wild hoofstock species, when snow leopard diets consist of many small animals and/or livestock, 

this suggests that there may not enough prey in that given area, making it difficult for them to 

survive.  
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Studying wild snow leopard populations and the conditions in which they dwell bring 

conservationist one step closer to preserving the future of this big cat. “The most exciting part of 

my work is getting to play an active role in saving species, and getting to work with local 

communities to make it happen”, Hacker states. “It takes a vast coordinated effort of people from 

different background and areas of expertise to solve the challenges at-risk wildlife face. Being a 

part of that coordinated effort and helping to create effective conservation action plans backed by 

science and implemented by those who live among snow leopards is such a gnarly and rewarding 

process.” Through the efforts of Hacker and the Janecka lab, along with their collaborators, the 

road is being paved for noninvasive genetics, while also providing crucial information on the 

elusive snow leopard (Janecka et al., 2017; Zhang Y et al., 2019; Hacker CE et al., In Press).  

 

For more information on the work that Charlotte Hacker is doing you can visit her website. For 

more information on conservation efforts and how you can help visit The Snow Leopard 

Conservancy and Panthera. 
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 Can Doing Too Much of a Good Thing Actually 

Be a Bad Thing?  

By Maeve Godshalk                D.U.Quark 2019. Volume 4(Issue 1) pgs. 55-57 

Published November 12, 2019                                                               Opinion Piece 

 

 As someone with a Type A personality, I’ve never believed that less is more. More often than not, 

I’m a “yes” person. I always say yes to extra study sessions, joining new clubs, attending talks, and 

helping out wherever I can. Recently, I’ve found myself saying “no” to things like lunch dates with 

friends or movie nights, just to get ahead in school and spend as much time as I can studying. There is a 

certain stigma, especially in the STEM field, that if you aren’t overworking then you aren’t working at all. 

Overworking can quickly lead to a phenomenon known as “burnout.” I have been thinking a lot about the 

concept of burnout, especially in college students. Older generations say college is the time of your life; 

the most fun four years you’ll ever have. What is it about academia that is slowly changing this “fun” 

mindset?  How can burnout be prevented? What is burnout anyways? 

 Burnout is classified by the Mayo Clinic as a special type of work-related stress — “A state of 

physical or emotional exhaustion that also involves a sense of reduced accomplishment and loss of 

personal identity.” A study done in 2015 on burnout among university students, further defined it as a 

relationship of hostility and alienation between the person and their job, which in this case is being a 

student. Being a student is so much more than going to class and doing well in school (though this is 

important). It involves being an active member of clubs, having a job, getting internships, volunteering 

hours, attending talks or conferences… the list goes on. It is certainly a lot to manage, and can easily 

become overwhelming, which is the perfect breeding ground for burnout to occur. 

Causes of burnout are lack of control, overworking, stress, and the pressure of the more cutthroat 

environment of today’s education. As a student in their third year of school, I can attest to this. Programs 

are extremely competitive, classmates feel as though they are in this constant battle against each other for 

internships and job opportunities. For some, this aggressive mindset is what seems to be taking the joy out 

of learning. Burnout can start from good intentions. For example, one can be extremely passionate about 

their degree of study, pouring every aspect of themselves into their work. Overtime, they become 

exhausted, overworked, stressed, and have lost not only their passion, but their identity. Burnout as a 

young person can even predict how well an individual will function in their work environment. 

https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/burnout/art-20046642
https://www.mayoclinic.org/healthy-lifestyle/adult-health/in-depth/burnout/art-20046642
https://www.sciencedirect.com/science/article/pii/S1877042815018704
https://www.sciencedirect.com/science/article/pii/S1877042815018704
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Additionally, burnout can negatively affect a student’s performance in terms of grades, engagement, and 

overall well-being. 

 It is fair to say the opposite of burnout can be just as detrimental. A complete lack of care or 

significance for your degree of study is equally harmful. It can lead to poor grades and low motivation 

both in and out of the classroom. So, where is the middle ground? What exactly is the sweet spot where a 

student can work just hard enough without feeling overworked? Unfortunately, there is no formula for 

this. It is solely dependent on the individual and their work ethic. However, there are a few basic tools to 

help prevent burnout if you feel like you’re on the edge. So now what? 

● The first thing to do is prioritize. Prioritizing allows you to focus on what is important first,  but 

allows you to leave room for fun after completing your necessary tasks.  

● In order to increase productivity while decreasing stress, there is a technique called “closing 

loops.” This is a more advanced version of prioritizing. Your open loops, as defined by David 

Allen, are things pulling at your attention that don’t belong where they are, the way they are. 

Think of this as having a huge to-do list, except it’s physically impossible to complete. In order to 

close your loops, the idea is to “delete, delegate, defer, and do” to each of your loops. This makes 

you think critically while making lists, both short and long term, to help you complete important 

tasks at hand. 

● Workplace strategies for mental health recommends developing a self-care plan. This can include 

journaling, yoga, meditation, exercise, or reading. 

●  Assessing how you feel on a daily, weekly, and monthly basis is also integral for preventing 

burnout in the future, let alone recovering from a current one.  

● Lastly, reaching out to a professional, such as a counselor or therapist, who can help you work 

through your feelings and develop a strategy for overcoming them.  

 

At Duquesne, we are lucky enough to have the Counseling and Wellbeing Center on our campus. 

Their services include, but are certainly not limited to: personal counseling, group therapy, 

programs/workshops, and an interfaith meditation room. Many other universities provide similar services, 

and should be taken advantage of when necessary. 

Feeling stressed or overwhelmed is common, especially as a college student. Ultimately, listening 

to your mind and body (saying “no” to that extra club and saying “yes” to movie nights) will help put 

yourself at ease. Next time you’re feeling overwhelmed, grab a fuzzy blanket, a book, a movie, or a 

couple of friends, and give yourself the break you deserve. 

https://www.samchillcott.com/reduce-to-do-list-stress/
https://www.samchillcott.com/reduce-to-do-list-stress/
https://www.workplacestrategiesformentalhealth.com/managing-workplace-issues/burnout-response
https://www.workplacestrategiesformentalhealth.com/managing-workplace-issues/burnout-response
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 Sustainable Restaurants: How is Pittsburgh 

Contributing? 
By Riley Williams       D.U.Quark 2019. Volume 4(Issue 1) pgs. 58-59 

Published November 8, 2019               Opinion Piece  

 

Let’s Talk About Waste! 

 Ever think about how eco-friendly your daily habits are? How much water, food, or rubbish do 

you alone waste in a single week? Think about every drop of water from your faucet, every piece of 

scrap paper tossed away, and every expired piece of food in your fridge. That’s a lot, right? Now 

consider how much restaurants can potentially waste in one day. Surely, restaurant environments have 

the potential to produce tons of waste. According to opentable.com, Pittsburgh alone has 2,793 

restaurants! How many of these restaurants practice sustainability?  

Introducing Sustainable Pittsburgh Restaurant.  

 Sustainable Pittsburgh Restaurant, a program that promotes sustainable practices in restaurant 

settings, has made choosing more sustainable restaurants much easier for the Pittsburgh community. It 

is an initiative of Sustainable Pittsburgh, which is supported by the Henry L. Hillman Foundation. 

Sustainable Pittsburgh has been working with Pittsburgh-based businesses since 1998. Together they 

work towards affecting and informing decision-making to integrate economic success, social equity, and 

environmental quality as a means for bringing sustainable solutions for communities and businesses. 

 The main goal of Sustainable Pittsburgh Restaurants is to not only recognize what restaurants 

do well, but also help them build and better on the sustainable practices they already have. Once a 

restaurant gets designated, Sustainable Pittsburgh Restaurants continues to challenge them to maintain 

and improve their commitment to sustainability.  

Passing the Sustainability Test. 

 Similar to how we receive grades based on how well our class work is completed, Sustainable 

Pittsburgh Restaurants also gives local restaurants a grade or designation regarding their practices. The 

program awards four levels of sustainability designations. These designations are based on sustainability 

performance in the following six categories: 

• Energy efficiency 

• Water conservation 

• Waste reduction 

• People 

• Responsible sourcing 

• Nutrition 

https://sustainablepghrestaurants.org/site/home-eat-sustainably/
https://sustainablepghrestaurants.org/site/home-eat-sustainably/
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Like the Olympics, but for sustainability, restaurants can earn a platinum, gold, silver, or bronze 

designation. Restaurants perform an online performance assessment, which evaluates how socially and 

environmentally responsible its current business practices are.  

Which Restaurants Are Sustainability Champions? 

 You’re probably wondering, “Is my favorite restaurant doing Mother Nature dirty? How 

sustainable are their business practices?”. Not only does Sustainable Pittsburgh Restaurants designate 

sustainability and help restaurants better their practices, but they also provide us with a list of 

participating restaurants and their designations. Participating restaurants span from Greensburg, 

Pittsburgh, and Cranberry, PA. Some of the restaurants close to Duquesne are Red Ring (Gold), Buford’s 

Kitchen Downtown (Silver), The Milkshake Factory Downtown (Silver), and Millie’s Homemade Ice 

Cream Market Square (Silver).  

 Should we boycott those restaurants that are not participating? Of course not. However, we can 

use our voices to motivate undesignated restaurants to do better and improve their practices. A virtual 

map of all the participating restaurants can be found on Sustainable Pittsburgh Restaurants’ website. Is 

your favorite restaurant working towards becoming a more sustainable business?  
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 Salt Gardening The Science Behind the Salt 

Photography of artist Christine Lorenz  
By Emma Shirey      D.U.Quark Year 2019. Volume 4(Issue 1) pgs. 60-61        
Published November 14, 2019           Opinion Piece 

 

Christine Lorenz teaches classes at both Point Park University and Duquesne University. In these 

classes, she emphasizes to her students the importance of noticing patterns throughout art history and 

in particular images. One day in 2014, Lorenz was working with her son on his science fair project about 

salt crystals. “We tried to follow the directions that you find online about making a salt solution in glass 

with a paperclip on a string and hang it. Nothing grew… we got close to the time he was going to have to 

turn it in, so we started to experiment with making it grow faster.” This experiment got her son’s project 

in on time and also showed her the beauty of salt crystal formations.  

For the last five years, Lorenz has been maintaining her “Salt Garden,” her small home studio 

where she photographs salt formations on glass. By using different techniques and manipulating 

variables such as heat, time, water, etc., she has photographed many salt formations with a macro lens. 

“My process is not really a scientific process” she reminded me, “It’s a matter of curiosity and 

experimentation. I call my studio my Salt Garden, because it’s way more like gardening than it is like 

chemistry, as I learned chemistry.” I would argue, however, that Lorenz’ process of hypothesis - maybe 

this will photograph well, experimentation - let’s try it in the oven at 200 degrees Fahrenheit, and 

curiosity are processes that a scientist could relate to.  

Lorenz told me that scientists and artists work under the same ideas: “wonder and curiosity.” 

“Wonder is the fascination and appeal attached to mystery” she explained to me, but “curiosity can’t 

accept the mystery. How does the thing actually work?”  Artists who work with science must maintain 

the fascination of wonder while pursuing the curiosity that inspired them in the first place. Scientific 

artists must ask questions of science while also remedying these questions with aesthetic appeal. This 

aesthetic appeal, which acts as Lorenz’s “how,” are found in the patterns that the salt crystals make. The 

kinds of geometric variations that they make are especially interesting to Lorenz because of the 

“geometrical form of the square. These squares are imperfect, they are being disrupted, they are 

overlapping. They’re always trying to be a perfect form that they never quite get to. Meanwhile, you get 

other formations which are not square or geometric at all.” The unpredictability of salt formations 

appeals to Lorenz and the art world. Whether in a lab or a ‘Salt Garden’, curiosity draws people in all 

disciplines to experiment, play and create.

http://www.cmlorenz.com/
http://www.cmlorenz.com/
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The photos are from her 2014-2016 Salt Collection 

 

http://www.cmlorenz.com/salt/e1wz9rj8g4m1jo69lab2iqqj89l87o 
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 Science to Street Art  
By Emma Shirey   D.U.Quark Year 2019. Volume 4(Issue 1) pgs. 62-63         
Published November 6, 2019        Opinion Piece 

Science was not Ginger Ann Contreras’ strong suit when she was in high school. 

“Growing up as someone who identifies as multiracial from First Nations and Latinx 

cultures, I had a hard time with how school was taught in a very western perspective. 

Until I learned how to apply my art in how I was learning science, It was hard for me to 

excel or find a connection of why science was important.” Once she did find connections 

between art and science, however, Contreras flourished and found a career in science. 

She is now the executive director of the Illuminating Discovery Hub at the Wisconsin 

Institute of Discovery. Illuminating Discovery collaborates with “bioethicists, journalists, 

social scientists, professional communications, and members of the public” in order to 

administer training programs for science communication, public discourse, and media. 

Contrera aims to inspire STEM education through the use of street art in her project, 

Science to Street Art. In this initiative, artists collaborate with scientists to create 

“science civic art spotlighting graffiti and hip-hop art forms” and participate in a “festival 

of Madison Metropolitan School District Workshops and Community Activities 

connecting the street art to science curriculum and story.” The most recent collaboration 

was their Diversity of Scientists Mural at the Discover building in Madison, WI. They are 

planning to create a few more murals soon which include a Big Data/Precision Medicine 

Mural, a Periodic Table Mural, and an Astrophysics  .  

  

These images are the mock-ups of future murals and photos of older murals which can 

be found on the Science to Street Art website. 

 

 

https://madison365.com/ginger-ann-contreras-seeks-to-connect-science-with-street-art/
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 Pirouettes and Phytoplankton 
By Emma Shirey   D.U.Quark Year 2019. Volume 4(Issue 1) pgs. 64-65        
Published October 28, 2019        Opinion Piece 

Sometimes, women in science are also women who dance. In Spring 2014, 
dancer Jody Sperling accompanied a 43-day scientific expedition to the Chukchi 
Sea. The expedition’s goal was to study the relationship between phytoplankton 
blooms and the thinning Arctic ice. Phytoplankton blooms develop where the ice 
melts and leaves room for the sun to warm the surface water. Phytoplankton 
blooms are evidence of rising sea temperatures because where sun rays have 
access to surface water, phytoplankton breed. Jody Sperling was the first-ever 
choreographer-in-residence aboard the boat as a part of an outreach team meant 
to educate people on climate change. “On my journey” she said, “I fell in love 
with sea and ice and wanted to tell its story.” She wanted to inspire her audience 
to also fall in love with the ice caps, and work to protect them.  Her passion for 
arts and the scientific discoveries behind climate change came together in her 
dance entitled Ice Floe here.  

In a flowing white costume, Sperling beautifully blends into the white 
background. In this timelapse piece, the dancer symbolically becomes one with 
the ice caps and thus shows the importance of ice cap preservation.  She is 
passionate about the connections between sea ice and its connections to the 
human body. “[Sea ice] undergoes radical transformations throughout the year. 
It’s porous and, amazingly, has the same mathematical structure as human 
bone.”  The human body is, of course, the main tool in the art of dance. In Ice 
Floe, Sperling connects her own body and the art it creates with both the ground 
she danced on and the intricacies of the melting polar ice caps. 

http://timelapsedance.com/works/ice-cycle/
http://timelapsedance.com/works/ice-cycle/
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Project entitled Ice Cycle. A clip from the time lapse video of Jody Sperling’s dance 

on the Chukchi ice caps entitled Ice Floe. 
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 The Renaissance Man: da Vinci’s ‘Vitruvian 

Man’ 
By Emma Shirey            D.U.Quark Year 2019. Volume 4(Issue 1) pg. 66         
Published October 18, 2019        Opinion Piece 

 

Leonardo  da Vinci is famous for many renowned paintings such as the Mona Lisa, the Last Supper, and 

Madonna. While these are masterpieces of art, da Vinci was also a master of mathematics and science. 

This can be seen in da Vinci’s ‘Vetruvian Man’ from 1487.   

 

The sketch of a man with four outstretched arms is accompanied by notes. These notes show how da 

Vinci understood the proportions of the human body. The measurement from the forehead to the chin 

is exactly one tenth of the total height, and the wingspan is as wide as the body is tall. Take a close look 

at the bottom of the image - he even marked the image with fractions to measure the body’s 

proportions. Leonardo da Vinci spent his life finding connections between the human body and the 

patterns in the natural world.  

 

Mathematically, the ideas within Leonardo da Vinci’s Vetruvian Man were ahead of their time. The idea 

of ‘squaring the circle’ is “the challenge of constructing a square with the same area as a given circle by 

using only a finite number of steps with a compass and a straightedge.”  

Science and art are historically connected and ‘Vetruvian Man’ exemplifies this beautiful relationship.  
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