
POTENTIAL ADVERSE MEDICAL SEQUELAE OF HAVING THE BUS 
YARD IN THE PROPOSED LOCATION.

My name is Katherine Welk Litow, and I have been a resident of our NE Ann Arbor 
neighborhood for 23 years.   
I am a physician, who did my residency and fellowship at the University of 
Michigan Medical Center, then was on the faculty for almost 25 years.   Our
family has been a “University of Michigan” family for almost 100 years, as the
first member of our family graduated from the University in the 1920’s.   We have
2 children who are undergraduates at the University and a 3rd will start soon.
We are very familiar with the values of the University and are strong supporters 
of the University.

This presentation was somewhat difficult to prepare, as we don’t yet have 
any of the results of the environmental studies.  In order to make this as 
accurate as possible, given the absence of this information, I looked at research
that studied neighborhoods which were within 0.31 miles of a busy roadway
and other neighborhoods which were located within a 0.5 mile radius of 
a light industrial facility similar to the one that the University is proposing
to build in  the middle of our neighborhoods.   The research studies were
from the New England Journal of Medicine, the Journal of the American Medical 
Association,  the Journal of Family Medicine, the Lancet, and from the World 
Health Organization, NIH, OSHA, and the EPA.

I focused on 3 areas that will present significant  health hazards to the families 
and children who live in the neighborhoods surrounding the proposed location 
for the Transit Center:  noise pollution,
light pollution, and air pollution.   Before preparing this, I had thought that I knew 
a fair amount about the potential adverse effects of exposure to these types of 
pollution, but in reviewing the recent literature I realized that there has been much 
research done in the past 5-10 years, and that this research markedly increased
our understanding of the adverse effects and what I learned is very concerning 



NOISE POLLUTION

There are 2 areas of concern with noise pollution.   The first is the effect of loud 
noise on hearing.   It is generally agreed that exposure to sound levels below 70 
dB does not damage hearing (this is approximately equivalent to the noise of 
a vacuum cleaner).  At 85 dB, hearing damage and permanent hearing loss can
occur, depending on the length of exposure.  OSHA recommends a maximum
exposure of 8 hours a day, 40 hours a week for adults.  The limits are lower for
children, who are more vulnerable than adults to hearing loss.

Traffic on a busy road is approximately 80 dB.   An idling truck or bus is 
approximately 85 dB.   A passing bus is approximately 90 dB (OSHA recommends
maximum exposure of 2 hours/day, 10 hours/week.   An accelerating bus is 
106-114 dB.  The maximum length of time one can be exposed before hearing
loss occurs is 3.75 min in 24 hours for adults.  I could not find information about 
the level of noise produced by bus back up warning signals.

Bus and car traffic will be coming in and out for 23 hours a day, 7 days a week.  
This will pose a risk of hearing damage, especially for our children who are more
vulnerable to hearing loss and who will be outside longer during the day and 
playing on the playground and parks adjacent to the facility.

The second area of concern about noise pollution is the non-auditory effects on 
health, which occur at noise levels far below those that cause hearing damage.
These effects are generally temporary with brief exposure, but are felt to be 
permanent with chronic exposure.   Some of the non-auditory effects include:

1)  Noise acts as a nonspecific stressor at 65 dB and above.   This stressor  
increases the level of cortisol, norepinephrine, and epinephrine (adrenaline) 
which have a myriad of effects, including: increasing heart rate and blood 
pressure; increasing irritability and annoyance; increasing a tendency toward 



aggressive responses; and decreasing compassion and a willingness to help 
others.  

2) At 60dB communication becomes difficult and misunderstandings can occur.  
This can also interfere with young children’s ability to learn and understand 
language.

3) Effects of noise on sleep -  Uninterrupted sleep is essential for healthy 
physiological and mental functioning.   Sleep is disrupted at levels as low as 
33 dB.  When disruption becomes chronic there are longterm effects on health 
and wellbeing, including decreased alertness, decreased ability to concentrate 
and focus attention, difficulty learning, impaired memory, and others.  Blood 
pressure and pulse increase, along with vascular resistance, which increases 
the risk for heart disease, heart attacks, strokes, and premature death.   The 
effects on the cardiovascular system does not appear to be due to lack of 
sleep or interrupted sleep, rather the appear to be related to the noise itself.

4) Decreased performance unrelated to sleep impairment, felt to be due to the 
noise itself.   These difficulties often persist after the noise has stopped.

5) Noise exposure does not appear to cause psychiatric illness, but often 
exacerbates it.   It is unclear how much the exacerbation is due to sleep 
disturbance and how much is due to the noise exposure itself.

6) Exposure to loud noise during pregnancy increases the risk of a baby’s being 
born early, of being small for gestational age, and having high frequency 
hearing loss that is present at birth and permanent.

7) Children are more vulnerable to experiencing the non-auditory effects of noise 
exposure.   They are still developing cognitively and physically, and noise 
exposure may have irreversible effects.    This in part appears to be due to the 
noise itself and in part appears to be due to sleep disruption and deprivation.                                                                        
Studies of primary school children living near busy roadways in Munich, 
London, and Los Angeles demonstrated the following adverse effects on 
children:                                                                                                                               
-  cognitive impairment, with deficits in central processing, language 



comprehension, deficits in sustained attention, concentration, poorer auditory 
discrimination and speech perception, poorer memory, poorer reading, and 
decreased motivation and persistence.   Some children who appear to have 
ADHD might actually be suffering from sleep deprivation.        

- cardiovascular effects:  increased pulse and blood pressure                                      
- endocrine disturbance, including increased stress related hormones, 

obesity and diabetes.d

Conclusions:   The strongest effects of environmental noise on health are stress, 
sleep, and cognitive performance.  In adults the effects are usually mild, but 
important because they are so widespread.  In children the effects are severe and 
long-lasting, and might be irreversible.  Longitudinal studies are in progress.

LIGHT POLLUTION

Light influences many things,  including:
- circadian rhythm
- quality and quantity of sleep, stages of sleep
- hormone secretion, including growth hormone, melatonin, and 

hormones that affect fertility
- gene expression
- heart rate, blood pressure, body temperature
- level of alertness

Natural light frequencies change over the course of a day



and help to regulate our sleep-wake cycle.   Artificial light frequency 
does not change, and the frequency of artificial light is generally
within a range that promotes alertness and impairs ability to sleep.

A hormone that is very important in the regulation of sleep is 
melatonin.   Even a small amount of light at night suppresses the 
production of melatonin.   
Melatonin not only helps to regulate sleep, it is also an antioxidant
that is very important in decreasing the risk of cancer.
A large study in Israel showed that that was a significant correlation 
between the amount and intensity of artificial light at night and breast 
cancer.  Women living in areas in which the artificial light was bright
enough to read by had a 73% increase in the rate of breast cancer.
Subsequent studies have confirmed that exposure to artificial light
during the night not only increases the risk of breast cancer, but also
increases the risk of prostate cancer, colorectal cancer, and 
endometrial cancer.

Changes in hormone secretion with disruption of the circadian 
rhythm also increase obesity, especially abdominal obesity,  type 2 
diabetes, and heart disease.   Changes in hormone secretion also
increase incidence of fertility problems

Thus, the light pollution that will occur if the transportation 
center is built in it’s proposed location will increase risks of
many severe and potentially lethal medical problems, as above.



AIR POLLUTION
Air pollution, especially traffic related air pollution, has significant 
adverse effects on our health, both short term effects and long term
effects. 

In 2013, transportation (cars, buses, and trucks) produced more than 
half of the carbon monoxide and nitrogen oxides, and almost a 
quarter of the hydrocarbons emitted into our air.  Pollution is
emitted during both vehicle operation (idling, driving) and refueling.
This air pollution carries significant risks for human health.

There are several types of air pollution produced by
cars, buses and trucks.  

1)   Particulate matter -  these are very fine particles (soot, metals).   
These pose the greatest risk to our health.   They are inhaled deep 
into the lungs and are a major cause of lung cancer.             New 
studies are suggesting that these particles also penetrate into the 
brain, likely through the olfactory tracts that go from our nasal 
passages directly into our brains.   There is evidence that these are 
causing a number of neurotoxic effects, including an increased 



incidence of Alzheimer’s, and an increased incidence of autism in 
children who were exposed to high levels of pollution during 
pregnancy and/or during their first year of life.

 Diesel fuel is a major contributor to particular matter in our 
atmosphere.

2)   Hydrocarbons -  Hydrocarbons react with nitrogen oxide (another 
pollutant produced by vehicles) to form ozone.   Ozone irritates 
the respiratory system and causes reduced lung capacity.

  3)  Nitrous oxide -  Nitrous oxide irritates the lung and impairs the 
body’s ability to defend against respiratory infections, including 
influenza and pneumonia.   In addition, they combine with other 
pollutants to produce particulate matter.

4)  Carbon monoxide is formed by the combustion of fossil fuels, eg, 
gasoline, and thus major  sources of carbon monoxide in our 
atmosphere are cars, buses, and trucks.  

        Carbon Monoxide prevents the blood system from effectively 
carrying oxygen throughout the body, including the heart and 
brain. 

         Exposure to high amounts of carbon monoxide can be lethal.
         Exposure to much lower amounts of carbon monoxide over time 

can have severe adverse effects on human health.   
         Fetuses, infants and young children whose organs are still 

forming  are at risk of permanent brain and other organ damage 
because, for a number of reasons, they develop higher levels of 



carbon monoxide in their blood than do older children and 
adults. 

         However, older children and adults are also at risk for damage to 
vital organs, including the brain, especially to the part of the 
brain (the hippocampus) having to do with memory. Whether 
this damage is reversible or not depends on the amount and 
duration of exposure.

    5)   Sulfur dioxide -  this is formed by moto vehicles burning sulfur 
containing fuels, especially diesel fuel.   Sulfur dioxide can react 
with other pollutants in the  atmosphere to form find particles, 
which are particularly harmful to young children and to people 
with asthma and other pulmonary diseases.

   6)   Other hazardous pollutants emitted by vehicles include    
          benzene, acetaldehyde and 1,3-butadiene.   The EPA estimates
          that these air pollutants account for over half of all cancers that 

are caused by air pollution.

Summary:
Air pollution has very serious, potentially lethal effects on human
health.
Exposure of pregnant women to air pollution increases the risks of
premature birth,  small for gestational age, decreased lung volume, 
impaired pulmonary function, asthma,  increased infections, and 
infant death.   There is conflicting evidence about whether exposure



to air pollution during pregnancy and the first year of life increases
risks of SIDS and of Autism.   Current research is focusing on whether
prenatal exposure to air pollution cause birth defects.
Exposure of children and adolescents to air pollution increases 
incidence of asthma and increases risks of childhood cancers.
Exposure of adults to air pollution increases the incidence and  
severity of cardiopulmonary disease, and increases risk of cancer
and premature death.

CONCLUSION:

Thank you very much for allowing us to share our concerns about
the proposed location of the Transit Center.   I am aware that you 
did not have all the information that you needed before you had to
make a preliminary decision about this and hope that this additional
information will be helpful.   I strongly support the University and it’s 
values, including the high value you place on supporting the health 
and well being of  residents of our community.   I am confident that 
once you have had a chance to consider all the information you will 
make a decision that is good for both the University and  our 
neighborhood.   Thank you.


