HSS: Chapter 14
Choosing Healthy Living for the Environment 

As many as 13 million deaths can be prevented each year if we make our environment healthier
· 4 million deaths of children under the age of 5 years are due to unsafe water and air pollution 
· 3 of the world’s biggest childhood killers: malaria, respiratory infections, diarrheal disease 
· In least developed countries, 1/3 of death and disease can be attributed to environmental causes 
People are exposed to contaminants in water, air, food and soil in many ways:
· Ingesting food, water, soil, objects, or liquids containing contaminants; the mouth, throat, stomach, intestines can absorb ingested materials rapidly and at different rates depending on the contaminants
· Inhalation of contaminated gas, vapor, or air borne particles; small amounts of soil dust inhaled into the lungs  lungs can absorb gasses and vapors fast 
· Skin contact with contaminants in water, soil, air; contaminants are absorbed through the skin, while in other cases the skin acts like a barrier 
· Radioactivity; radioactivity can occur through the skin by radioactivity in the atmosphere or released from radionuclides in the air or ground ( doesn’t actually need to come in contact with skin)

Overpopulation 
Most challenging environmental problem is population growth 
· Majority of population growth occurs in the developing world
· it is estimated that as developed nations level off or decrease in population growth, developing countries population will double or even triple 
· Population growth order of countries expected to account for half of the world’s projected increase: India, Pakistan, Nigeria, Democratic Republic of China, Bangladesh, Uganda, USA, Ethiopia, China
· Global fertility rate has decreased from 5.02 children to 2.65 children per woman 
· In developed regions, fertility is inspected to increase from 1.60 children to 1.79
· In least developed regions, fertility is inspected to decrease from 4.63 children to 2.50
· World life expectancy is ~ 70 years ranging from 60 years in low income countries to 80 years in high income countries 
· In developed countries there is a much longer life expectancy ~ 76.5 years
· In least developed countries there is a much lower life expectancy ~ 54.6 years
· As life expectancies continue to increase, world’s population is expected to age 
· Global population expands, so does the competition for earth’s resources  environmental degradation caused by loss of topsoil, pesticides, toxic residues, deforestation, global warming, air pollution and acid rain threatens the food supply and undermines world health
· North America consumes more energy and raw materials per person than people from other regions of the world 
· Many of these resources come from other countries and this consumption is depleting the resource balances of those countries 

 Air Pollution 
 Urban air pollution causes approximately 1.3 million deaths worldwide per year 
· Clean Air Act 1970 : Concern about air quality, passed by the Canadian parliament 
· These types of acts and agreements cover pollution prevention, management of toxic substances, clean air and water, control of pollution and waste
  Sources of Air Pollution 
· Sulphur Dioxide: colorless gas and main ingredient of acid rain, smells like burnt matches
· Sources include; pulp and paper mills, burning of fossil fuels, steel mills, coal fired powered plants, vehicles that use diesel, volcanoes and hot springs 
· Aggravates symptoms of heart disease, lung disease, irritation in the nose and throat, makes breathing hard, increases respiratory diseases
· Toxic to plants, destroys pain pigments, corrodes metal, impairs vision, precursor to acid rain 
· Particulates: tiny solid particles or liquid droplets suspended in the air 
· Sources include: cigarette smoke, industrial processes and internal combustion engine 
· Irritate and carry heavy metal and cancer causing agents deep into the lungs 
· When combined with Sulphur dioxide  respiratory disease 
· Corrode metals and obscure visibility
· Carbon Monoxide: odorless, colorless, tasteless gas that is poisonous at high concentration 
· Major source comes from burning fossil fuels in vehicles, metal production, and emissions from heating devices 
· Interferes with the blood’s ability to absorb and carry oxygen impairing thinking, leading to headaches and dizziness, slow reflexes, reduces perception and causes drowsiness, unconsciousness, and death
· When inhaled by a pregnant woman it threatens the physical and mental growth of the fetus 
· Long term exposure leads to circulatory and respiratory disease 
· Nitrogen Oxide: reddish brown gas with a bad smell
· Sources include: burning of fossil fuels in vehicles, homes, and industries; oil, gas, coal fired power plants, metal production, incineration, forest fires, lightning, decaying vegetables
· High concentrations can be fatal 
· Loser concentrations increase susceptibility to colds, flu, bronchitis, pneumonia and other lung infections
· Toxic to plant life, causes brown discoloration to atmosphere 
· Precursor to ozone and acid rain 
· Ozone: form of oxygen produced when nitrogen dioxide reacts with hydrogen chloride to release oxygen  Oxygen released is altered by sunlight to produce ozone
· Irritates mucous membranes of the respiratory system causing coughing and choking 
· Impairs lung functioning reducing resistance to colds and pneumonia and aggravates heart disease, asthma, and bronchitis
· Corrodes rubber and paint, and injures or kills vegetation 
· Also found in smog 
· There is no safe level of human exposure to ground level ozone 
· Natural ozone is found in the upper atmosphere and protects against heat and radiation from the sun 
· Lead: metal pollutant found the exhaust of motor vehicles powered by fuel containing lead and in the emissions from lead smelters and processing plants 
· Often contaminates drinking water systems and homes 
· Negatively affects the circulatory, reproductive, and nervous systems, the blood and kidneys, and accumulates in bone and other tissues 
· Detrimental to children and fetuses because of their increased rate of absorption resulting in birth defects, behavioral abnormalities, reduced intellectual development
· Hydrocarbons: chemical compound containing various combinations of carbon and hydrogen 
· Main source of polluting hydrocarbons is the internal combustion engine  cars release a lot of hydrocarbon compounds 
· By themselves they cause a few problems 
· When combined with sunlight and other pollutants they form poisons such as formaldehyde, various ketones, and PAN which cause respiratory irritants 
· Hydrocarbon combinations such as benzene and benzo pyrene cause cancer 
· Form smog
· Smog: made up of several types of air pollution and is described as a brown, hazy mix of particulates and gases that form when oxygen containing compounds of nitrogen and hydrocarbons react in the presence of sunlight 
· Sometimes easy to see if forms like haze 
· Other times it is invisible because pollutants are too small to see 
· Other type of smog is AKA ozone pollution  created on days with little wind and high traffic congestion
·  Ideal condition is during a temperature inversion where weather condition in which a cool later of air is trapped under a warmer air layer  sunlight filtering through the air causes chemical changes in the hydrocarbons and nitrogen oxide making smog 
· Likely to be produced in a valley region blocked by hills or mountains 
· Smog leads to irritation in the eye, nose, and throat  difficulty breathing, burning eyes, headaches, coughing, wheezing, nausea 
· Long term exposure = serious health problems for children, elderly, and pregnant women; chronic respiratory disorders such as asthma and emphysema 
· Acid rain: stuff that falls through acidic air pollutants mainly carrying Sulphur dioxide and nitrogen oxides 
· falls in the form or rain, snow, fog 
· has more acidic composition than unpolluted precipitation 
· gradually acidifies lakes and bonds, at certain levels creating an environment where animal and plants can’t survive  
· acidified lakes and ponds become so clear and blue that they look healthy 
Sources of Acid Rain 
Most of acid drain originates from human action, mainly burning of fossil fuels 
· Industries burn the fossil fuels  Sulphur and nitrogen emissions combine with oxygen and sunlight in the air to become Sulphur dioxide and nitrogen oxides  small particles are carried by the wind and combine with moisture to produce acidic rain, snow, fox 
· First falling rain/snow is most acidic than which falls later 
Damage
· Damage to lake, ponds, habitats reduce capacity to support wild life  less habitable 
· Damage tree growth, surface of leaves 
· Triggers bronchitis and respiratory problems 
· Acid precipitation causes metal such as aluminum, cadmium, lead, and mercury to leach out of the soil  if they find their way into food or water supply they can cause deadly cancer to humans 
· Responsible for crop damage which contributes to world hunger 
· Destruction of public monument and structures with billions of dollars’ worth of damage 

Indoor Air Pollution 
The air inside can be 10-40 Xs more hazardous than outdoor air  this is a concern for the young, elderly, chronically ill, and those who spend a lot of time inside 
· Most indoor air pollution comes from sources that release gases or particles into the air 
· Carbon dioxide, second hand smoke, perfume, body odors, dust, fiberglass, formaldehyde, toxins from cleaning agents, and gas emissions from furniture, carpets, and paints 
· Not enough ventilation may increase pollution and cause health issues 
· Dry eyes, nose, throat, skin, headache, fatigue, shortness of breath etc.
· 3 ways to reduce indoor pollution: source control, ventilation, air cleansers 
· Wood stoves: emit carbon monoxide and other pollutants
· make sure stove is vented and maintained 
· burning seasoned wood also reduces the amount of particulates released into air 
· Furnaces: inadequate cleaning and maintenance can lead to a buildup of carbon monoxide in homes and it can be deadly 
· Asbestos: mineral commonly used in insulating materials when building homes 
· When bonded to other material they are harmless 
· If tiny fibers become loosened and airborne they can be embedded in the lungs and cannot be expelled 
· Presence can lead to cancer in the lungs, stomach and chest lining 
· Can cause fatal lung disease called mesothelioma 
· Passive smoke: encountered as second hand smoke from cigarettes
· Formaldehyde: colorless, strong smelling gas present in carpets, draperies, furniture, particle board, plywood, wood paneling, countertops, and adhesives
· Released into air in a process called outgassing 
· Exposure can lead to respiratory problems, dizziness, fatigue, nausea, rashes 
· High exposure leads to burning sensation in eyes, nose, throat 
· Long term exposure can lead to CNS disorders and cancer of the nasal cavity 
· Radon: odorless, colorless gas is the natural product of uranium or radium decay in the soil 
· Enters homes thorough cracks, pipes and other openings in the foundation 
· Toxic levels may lead to lung cancer 
· Household Chemicals: cleaning products use many cancer causing chemicals 

Reducing Air Pollution
Shifting away from gas powered cars as a primary source of transportation is the only way to reduce air pollution significantly 

Ozone Depletion 
Ozone layer is the protective layer in the earth’s highest level of atmosphere AKA Stratosphere (located 20-50 km above the earth’s surface) 
· Protects plants from UV B radiation (primary cause of skin cancer) 
· UV B radiation can also damage DNA and be linked to weakened immune system 
· CFS or Chlorofluorocarbons contribute to the depletion of the ozone layer 
· Largest hole in the ozone layer over Antarctica 
· Many countries banned the use of CFS


Global Warming 
The emissions from burning fossil fuels will release and buildup greenhouse gases in the earth’s atmosphere and this accumulation would have a warming effect on the earth’s surface
Greenhouse gases: include carbon dioxide, CFCs, ground level ozone, nitrous oxide, and methane; allow solar heat to pass through and then trapping it close to the earth’s surface
· Deforestation is contributing to rise of greenhouse gases 

Water Pollution
75% of the earth is covered with water and only 3% is suitable for drinking and most of this is found in glaciers, polar icecaps, and deep underground resulting in only 1% of water being available for drinking
· Lack of water affects 40% of the world 
· We draw our drinking water from either underground source or from surface freshwater sources 
Water Contamination 
Pollutants can enter waterways through a number of routes 
Point source pollutants
· pollutants enter a waterway at a specific single point through a pipe, ditch or culvert
· 2 major sources for this type of pollution: sewage treatment plants and industrial facilities 
· Other types of pollution include: run off, leaks or spills from industrial manufacturing facilities, landfills, livestock waste, leaky sewer lines etc 
Non-Point source pollutants
· runoff and sedimentation – pollutants entering groundwater from more than one point 
· this includes fertilizers, pesticides, contaminants in rain/snow
· pollution is due to human land use pollution 

Other sources 
· Septic systems: bacteria from human waste that leach into water supply from improperly installed septic system 
· Landfills: dumps generate liquid called leachate, a mixture of soluble chemical that come from household garbage, office, biological, and industrial waste 
· Landfill has not been properly lined, leachate trickles through layers of garbage and eventually into water supply 
· Gasoline and petroleum Products: Tanks that have been leaking are replaced 
· Most common way to test for petroleum in water is to test for benzene  highly toxic and associated with the development of cancer 
· Dioxins: chlorinated hydrocarbons contained in herbicides and produced during certain industrial processes 

Chemical Contaminants 
Organic solvents are designed to absorb grease and oil and are extremely toxic
· Carbon tetrachloride and TCE: used to clean clothing, paint equipment, plastics, and metal part 
· Found in house hold products like drain cleaners and paint removers 
· Work their way into water system when the leftovers are dumped into toilet 
· PCBs: industrial chemicals that have been used to manufacture electrical equipment
· the body does not excrete it but instead stores it in the fatty tissues and the liver 
· associated with birth defects and known to cause cancer 
· long term effect: damages immune system, cancer, and risk of infection
· short term effect: nausea, vomiting, diarrhea, sores, rashes 
· Pesticides: designed to kill insects, rodents, plants, fungi 
· Cling to fruits and vegetables 
· Accumulate in the body and lead to poisoning 
· Birth defects, cancer, liver and kidney damage, and nervous system disorders 
· Trihalomethanes: synthetic organic chemicals formed at water treatment plants when the added chlorine reacts with natural organic compounds in the water 
· Short term effect: CNS poisoning 
· Longer term effect: hepatitis, jaundice, depression 
· Birth defects, cancer 

Noise Pollution 
Loud noises over a long period of time can become a source of physical and mental distress 
· Prolonged exposure leads to deafness 
· Short term exposure: reduces productivity, concentration
· Symptoms: distress, headaches, tension, BP increases, cholesterol levels rise 

Land Pollution 
Solid waste is outstripping available land fill sites and the opening of new sites become controversial because as people become more aware of the hazards they don’t want new sites 
· Hazardous waste: waste with properties that make them capable of harming human health and the environment 
· Many wastes are banned from land disposal 
· Hazardous waste handlers must clean up contamination resulting 

Radiation 
A substance is considered radioactive when it emits high energy particles from the nuclei of its atoms 
· 3 types of radiation: alpha particles, beta particles, gamma rays 
· Alpha particles: massive particles produced by the radioactive decay of heavy elements 
· They are a risk when inhaled or ingested
· Beta particles: made from the transformation of neutron to a proton in the nucleus of an atom and are capable of slight penetration of the skin 
· Harmful when ingested or inhaled 
· Gamma rays: electromagnetic radiation similar to x-rays and are most dangerous radioactive particles because they pass right through the skin causing serious damage to organs 
· Ionizing radiation: caused by the release of particles and electromagnetic rays from atomic nuclei during the normal process of disintegration 
· Some are naturally occurring elements 
· Dangerous and can damage genetic material in reproductive cells of a living organism 
· Can cause mutations, miscarriages, physical and mental deformities, cancer, eye cataracts, shortened life 
· Reaction to radiation differs from person to person
· Radiation can cause damage at dosages as low as 100-200 rads 
· 350-500 rads death may occur 
· 600-700 rads is fatal 
· Long term exposure can cause cancer and skeletal deformities
· Nonionizing radiation: produced by photons associated with lower energy portions, we don’t know much about its effects 
· [bookmark: _GoBack]Nuclear Power Plants: Account for less than 1% of total radiation we are exposed to 











  




 

