Unit C Notes- Environmental Chemistry
1.1 Chemicals in the Environment 
·  All living things are made up of chemicals and depend on chemicals to survive.  Chemicals can also harm the environment, either produced naturally or by human activity 

The Nitrogen Cycle 
· Elements (for example, oxygen O) are pure substances that cannot be broken down into other substances. Elements can join together and form chemical compounds (O2, H2O, CO2).

· Living things use and reuse chemical compounds in a cycle

· The repeating changes of these elements as they move through ecosystems is called a _____________.
Steps in the Cycle 
1.      Plants use nitrogen-containing compounds (via ___________________ by bacteria on plant roots)
· ites/ N2- plants CAN’T use. Ates- plants CAN use
2.      Animals eat these plants 

3.      Animals’ bodies use the nitrogen to make more complex substances like _____________.
4.      Decomposers break down the large nitrogen-containing molecules into simpler nitrogen compounds in dead organisms and waste. 
5.      Some nitrogen-containing compounds are broken down by bacteria in the soil and released into the air as free nitrogen. 
6.      The cycle begins again. 
___________________ ‘is the process of changing free nitrogen so that the nitrogen atoms can combine with other elements to form compounds that organisms can use.’ 
· How it works:

· Plants cannot use free nitrogen (N2); so they can only use nitrogen when it is combined with other elements like hydrogen and oxygen. Bacteria located on roots of some plants separate nitrogen atoms so that they are free to combine with other elements to be used by plants. Usable nitrogen varies within its local environment, it can be lost by:1) conversion to free nitrogen by bacteria 2) becoming dissolved in water which carries it away or deep into soil, unreachable by plants 3) harvesting of plants 
· P. 185 fig 1.3 
6 Processes and Activities that Affect Environmental Chemicals 
1) Human Activity 
·  Human activity is any activity that humans design and carry out. Example: pollution 
· ___________________ - any change in the environment that produces a condition that is harmful to living things. 
·  Releases chemicals into the air and soil.  Some of these chemicals can be broken down naturally; some cannot and cause long-term problems, becoming major issues. 
· ___________________ - any subject of importance about which people have strong, conflicting, points of view. 
2) Agricultural Activities 
·  ___________________ - is a substance that enriches soil so that plants will grow better. 

· Contains 3 main elements: nitrogen, phosphorus, and potassium. Ex. 15-30-15 
· Sometimes contains a fourth element: sulfur…indicated by S 
· Fertilizers can be ___________________ or ___________________ (man-made).  Too much fertilizer will damage organisms or ponds, streams and lakes that it enters through runoff. 
N-P-K values in plants 
· N:  ___________________ and stem growth, Composition of protein and chlorophyll

· P:  Root and ___________________ growth, Photosynthesis (& cellular respiration)

· K:  Stimulates early growth, ___________________ resistance, Chlorophyll production, Starch and protein production & sugar movement 
___________________ - are chemicals used to kill pests. 
·  Pests are organisms that harm people, crops or structures. There are 3 types of pesticides: 1) ___________________ kill or control weeds. 2) ___________________ kill or control insects. 3) ___________________ kill fungi. 

· Pesticides are non-selective, meaning they kill pests and non-pests and can stay in the environment for a long time
3) Solid Wastes 
· Is the garbage collected from households, industrial plants and commercial buildings; from machinery to plastic bottles. Some is used and reused , most is place in landfill sites 
· Hazardous wastes are burned in incinerators (thus, contributes to air pollution) 
· Sanitary landfill sites have plastic liners and compacted clay that prevent rainwater and groundwater with dissolved wastes in them from leaking into the soil. 
4) Waste Water 
· ___________________ - is wastewater containing dissolved and undissolved materials from your kitchen, bathroom and laundry. It moves by pipes to septic tanks or a sewage treatment plant. 

· Waste water is treated in a sewage treatment plant and the treated water released into rivers and lakes is called ___________________.  
· May contain certain nitrogen and phosphorous compounds that do not cause harm. Toxic chemicals are removed by adding specific chemicals in the sewage treatment plant 
· ___________________ tank - is an underground container where bacteria break down the organic materials before it is moved out to the soil. 
· Sewage Treatment Plants - treat wastes from homes, businesses and industries. 
· ___________________ - are large pipes that collect the large amounts of rainwater from street drains, which go directly into rivers and lakes without treatment. 
5) Fuel Combustion 
· Is the burning of fossil fuels (formed from dead plants and animals).  Coal, oil and natural gas are fossil fuels.  Fossil fuels are also called ___________________ because they are mainly made up of the elements hydrogen and carbon. They release large amounts of carbon dioxide and water vapour, as well as sulfur dioxide, nitrogen oxides and traces of mercury and lead which are pollutants. 
6) Industrial Processess 
·  Natural gas processing is common in Alberta.  Natural gas is composed of compounds like ___________________, ethane, propane and butane, also nitrogen gas, carbon dioxide, hydrogen sulfide, helium and traces of mercury. Natural gas is processed to separate these components 
· ___________________ gas - is natural gas containing hydrogen sulfide 
· ___________________ gas - is natural gas not containing ___________________
1.2 Acids & Bases 
· There are some substances that are acidic like vinegar and battery acids and there are some substances that are basic such as baking soda and ammonia. Strong acids and bases are dangerous and can be harmful causing serious skin damage if contacted, or produce fumes that can harm your lungs.  On the other hand, weak acids and bases may be harmless. 

· ___________________ - is a compound that dissolves in water to form a solution with a pH lower than 7.  Has an excess of H+ ions when an ionic compound is broken down in an aqueous solution.  Sour in taste.  Example, vinegar, lemon juice.
· ___________________ - is a compound that dissolves in water to form a solution with a pH higher than 7.  Has an excess of OH- ions when an ionic compound is broken down in an aqueous solution.  Bitter tasting, slippery to touch Ex, hair conditioner. 
·  ___________________: How acid and base solutions are measured, based on a scale running from 0 to 14. The pH number of a solution indicates its acidity; it is a measure of the concentration of hydrogen ions (H-) in a solution. A pH of 1 is very acidic, a pH of 14 is very basic or alkaline, a pH of 7 is neutral (neither an acid or a base)
· The difference between one number and the next on the pH scale represents a 10-fold difference. Meaning that a solution with a pH of 9 is 10 times more basic than a solution with a pH of 8. Or a solution with a pH of 2 is 10 times more acidic than one with a pH of 3.  
Measuring pH 
Two types:

     
1. A pH ___________________ is a probe attached to a meter. You submerge the probe in the liquid and get a pH reading on the meter. 

2. Acid-base ___________________ are substances that change colour when they are placed in solutions. 
· A ___________________ is a mixture of indicators that change colour over a wide pH range. You add a few drops of the indicator and compare its colour change with the colour chart to determine its pH. This is more precise than other indicators. 
· Other indicators can be Red Cabbage juice and Bromothymol Blue
Neutralization
· ___________________ + Base ( ___________________ + Water

· HCl (aq) + NaOH (aq) ( NaCl (s) + HOH (l) 
· To neutralize the spills of more dangerous bases and acids, weak acids and bases are used.  For example, antacid tablets can be used to relieve an acidic stomach.  Normally your stomach has a pH of 2.  In the event of an upset stomach, there is a high production of acid.  Therefore, an antacid tablet that contains a mild base can be used to neutralize the excess acid. 

· Strong Acid + Strong Base = ___________________ ___________________ (water + salt)
· Strong Acid + Weak Base = ___________________
· Strong Base + Weak Acid = ___________________
· Weak Acid + Weak Base = ___________________ ___________________ (water + salt)
Neutralizing the Effects of Acid Rain 
·  Acid rain is formed when sulphur dioxide combines with water to form sulphuric acid AND when nitrogen oxides combine with water to form nitric acid AND when carbon dioxide dissolves in water to form carbonic acid. 
· Ordinary rainwater is slightly acidic with a pH of about 5.6; acid rain can have a pH of 3. 

· Lakes can be neutralized by adding ___________________ (calcium hydroxide). The acidic water and the basic lime react forming water and salt (neutralization products) 
· NOTE: limestone (calcium carbonate) is naturally found at the bottom of  lakes.  Limewater (calcium hydroxide) is slightly soluble in water, meaning that it breaks up in water and released OH- ions…making a powerful neutralizer.
1.3 Common Substances to Living Things 
· The human bodies need ___________________ elements 

· But only 6 (O, C, H, N, Ca, P) make up ___________________ % of the body

· Carbon, oxygen and hydrogen are the most common elements of living things 
· These 3 form sugar, starch, fat, oil, wax and proteins 
· ___________________ compounds - are compounds that contain carbon (& H) (there are a few exceptions, ex. CO, CO2!!) 
· ___________________ compounds - are compounds that do not contain carbon, but essential to life (ex. Minerals, water, oxygen, phosphates)

· There are many more organic than inorganic compounds on Earth. 
Nutrients
· ___________________ - are elements and compounds that organisms need for living, growing and reproducing. 

· ___________________ - are nutrients that organisms need in large amounts, for example; carbon, hydrogen, oxygen, nitrogen, phosphorus, potassium, magnesium, calcium and sulfur. 

· ___________________ - are nutrients that organisms need in only minor or trace amounts, for example, selenium. 
Maintaining the Right Level of Nutrients
· Too little, but also too much of a nutrient can be damaging.  Optimum Amounts of a substance is the amount that provides an organism with the best health. 

**p. 197 table. Memorize!!!!!** 
Types of Organic Molecules
· There are 4 important classes of organic compounds: 

· ___________________ ___________________
· ___________________ ___________________

· Of the four, the classes of chemical compounds humans consume in the largest quantities and which provide bulk energy are carbohydrates, proteins, and fats. (Water and atmospheric oxygen also must be consumed in large quantities, but are not always considered nutrients).
1. Carbohydrates 
· Are organic molecules made up of carbon, hydrogen and oxygen. In humans, main source of energy! 
· 2 types of carbs:

· ___________________ molecules like sugar .  ‘Quick fix energy’.   Ex. Glucose
· Glucose is a simple sugar made by plants through photosynthesis. 
· ___________________ molecules like starch, cellulose and glycogen. Contains nutrients, vitamins, and energy to last a long time 
· Starch, cellulose and glycogen are composed of many glucose molecules joined together. 
2.      Lipids
· Are compounds composed of many carbon, hydrogen and oxygen atoms. 
· Ex are ___________________, oils and waxes. 
· Our skin produces oils, plants produce large amounts of oils as well. 

· Our body uses lipids for energy, structure components of cell membranes, protection, and receptors

3.      Proteins and Amino Acids
A) Proteins are organic compounds made up of amino acids; protein molecules contain nitrogen, hydrogen, oxygen and carbon, sometimes sulphur. 
 i.    Used for ___________________, ___________________ and energy 
ii.    They are the main component of enzymes. 

· ___________________ - catalysts that control chemical reactions in organisms. 
B)    Amino Acids are the building blocks of proteins 
·  Each protein contains its own number and arrangement of amino acids (between 40 and 500 amino acid units) 

· Amino acids put together make polypeptide bonds.  Many polypeptide bonds make a protein 

· 20 different kinds of amino acids are common in protein molecules 
4.      Nucleic Acids
·  are the largest and most complicated molecules found in living things. 

· All cells contain 2 important nucleic acids: ___________________ & Ribonucleic acid (RNA) 
· These 2 are made up of phosphates, a simple sugar called ribose and nitrogen-containing molecules. These 2 play a major role in heredity and cell’s activities 

Human health 

· All of the macronutrients that are necessary for maintaining health and preventing disease can be found in a balanced diet.  Excess or deficiencies have profound effects on mental and physical well-being.  Our daily intake should be 60% carbs, 25% fats, 15% protein 
Testing for Organic Molecules
· Glucose: use a solution called _____________.solution; it turns from blue to yellow-orange-red in the presence of organic molecules. 

·  Starch: _____________.solution turns from red-brown to blue-black. 

· Fat/Oil: Fats and oils leave a _____________.on brown paper that light can pass through. 

· Protein: _____________.solution turns from blue to purple to mauve. 
Section 1.4 
· Plants and animals rely on their environment 
· Plants take in inorganic compounds to help make organic compounds 
· Consumers rely on plants and animals to obtain the compounds they need 
Uptake of Substances by Plants 
· Plants rely on two major processes to take in water and nutrients from the soil: ___________________, which includes osmosis, and active transport   

· ___________________ (uptake) - does not require a plant to use energy. Includes 2 processes: diffusion and osmosis.
· Diffusion is the movement of molecules from an area of high concentration to an area of low concentration. No energy is needed.  

· ___________________ - is when water moves from an area of high concentration to an area of low concentration. 

· ___________________ is when plants require energy to move nutrients from areas of low concentration to areas of high concentration. In active transport, the plant uses energy to move nutrients from the soil actively into the roots.  The nutrients exist in lower concentrations in the soil than they do in the root cells 
· Why does Active Transport Occur? 
1) nutrient is too big to cross barrier

2) went with concentration gradient & needs to be reabsorbed or discarded 
How Exactly Does our Body Break Down Food? 
Step 1) Ingestion and Absorption of Materials by Animals 
___________________ - is the process of taking food into our bodies. 

· Start mechanically breaking down food via our mouth.  Saliva is released to start chemically breaking down food to small pieces (happens a little, not much)

Step 2) ___________________ - is the reaction of a substance with water. ‘Hydro’ refers to water and ‘lysis’ refers to breakdown. Another way of saying is when an ion rips apart a water molecule! 

· Examples. Complex sugars to simple sugars: Starch + water ( maltose Maltose + water ( glucose sugar 

· Carbohydrates, proteins, lipids and nucleic acids can all be broken down (digested) into their subunits by hydrolysis 
Step 3) Continued Hydrolysis and Digestion in the Stomach 
· Happens in our stomach to break down proteins
· Stomach is more a holding place, mixing the food, and releasing food slowly to the SI for the digestion of fats and carbs 
· Stomach releases stomach acid…HCl 
· Does not break down the food itself, but provides an acidic environment that allows the right pH & temperature for enzymes to break down the food via hydrolysis
· Pepsin, the main enzyme in the stomach to break down proteins, works most effectively in acids 

Step 4) From Stomach to the Small Intestine 
· Food then is in semi liquid form, and passed from the stomach to the SI
· In the SI, pH changes from acidic to basic, other enzymes are activated causing some further breakdown of molecules. 
· Bile and pancreatic lipases are used to break down lipids by hydrolysis
· maltase, sucrase, lactase break down sugar molecules
· Nutrients are then absorbed through SI cell membranes and into the blood stream. 
· This may take some time….hence eating complex carbs the night before a big game rationale!
· Hence then the active transport and/or diffusion of particles 

Taking in Nutrients in Different Environments 
· Where organisms live affects how and when they can obtain nutrients. 

· Anemones attach themselves to rocks and capture food with tentacles. 
Substrates
· Is the material on which an organism moves or survives. Can be rich or poor in nutrients

· ·       Loam soil is a substrate rich in nutrients

· Rock and melting snow are substrates that are poor in nutrients 

· Some organisms are attached to their substrate, like the sea anemone, or sea sponge .  Other organisms obtain nutrients from their substrate. Fungi, like mushroom, grow on decaying food  material .  Bread mould breaks down the molecules of its substrate, the bread, to obtain nutrients.
2.1 The Quantity of Chemicals in the Environment can be Monitored
Monitoring Water Quality 
· Cloudiness in lakes is caused by increase in algal growth, which reduces the oxygen content of the lake affecting organisms that live there. 

· Clarity is not a good indicator of water quality because some chemicals and organisms cannot be seen with the naked eye. Water quality is determined according to the use of the water. 
Guidelines for water quality in 5 categories of water use include :
· Human drinking water 

· Recreation such as swimming 
· Livestock drinking water 
· Irrigation 
· Protection of aquatic life 
Biological Indicators 
Monitoring includes the use of biological and chemical indicators. 

· Indicator organisms include fish, plants, worms, insects, plankton (microscopic algae and tiny animals), protozoa, bacteria and viruses. The presence of a wide variety of organisms including fish and insects such as mayflies and stoneflies indicate good water quality 

· Biological indicators may alert scientists to water problems before chemical indicators do.  One reason for this is that organisms may be affected by substances that are not routinely monitored 
Microbiological Indicators
· ___________________ organisms like bacteria can cause serious health problems when present in large enough numbers. A large number of these harmful bacteria can cause illness.  ___________________ can cause death.  Gets in water via feces, irrigation water, etc… 
Aquatic Invertebrates 
· Are animals without ___________________ that live in water.  Includes insects, crustaceans (shrimp), worms and molluscs (clams). These organisms are used because they indicate different conditions of the water, for example, oxygen levels, temperature and pH. 

Aquatic Environments 
· ___________________ - is the number of different species in an ecosystem. 

· Diversity of organisms decreases as pH increases and dissolved oxygen decreases. Why?  Organisms need a pH typically between 6-8. 
Chemical Factors that Affect Organisms 
· These are most commonly monitored as indicators of water quality: 

· Dissolved oxygen 
· Acidity 
· Heavy metals 
· Plant and nutrients (N, P) 
· Pesticides 
· Salts (NaCl, MgS) 
6 Factors that Affect Water Quality in Detail
1) Dissolved Oxygen 
· Levels of dissolved oxygen depends on: 
· ___________________ 
· Turbulence due to wind, speed 
· Amount of ___________________ by plants and algae 
· Number of organisms using the oxygen 
· 5 mg/L (= 5ppm) of dissolved oxygen supports most organisms.  Invertebrates found in water are determined by the amount of dissolved oxygen. Oxygen enters water by diffusion from the air and photosynthesis of green plants and algae in the water. It is removed by cellular respiration and decomposition. 
Biological Indicators of Dissolved Oxygen in Water 
	Dissolved Oxygen

(ppm or mg/L)
	Invertebrates Present

	9-10 (good)
	Large numbers of diverse invertebrates

	5-8 (moderate)
	Mayflies, stoneflies, and beetles begin to disappear

	4 (poor)
	Freshwater shrimp, midge larvae, and worms can survive

	2
	Midge larvae and some worms can survive


2) Phosphorus and Nitrogen Content 
·  High concentrations of phosphorus and nitrogen affect the amount of dissolve oxygen. 

·  Sewage and runoff from ___________________ increase the growth of algae and green plants. As they increase, more die. This organic matter is now food for bacteria, using up more oxygen. Oxygen decreases, fish and aquatic insects cannot survive. 
3) Acidity
·  From earlier, rain and snow have a normal pH of 5.6 because of CO2 in the air dissolving in them.  As acidity increases, organisms decrease, for example, most fish disappear when the water’s pH fall to 4.5 

· ___________________ - is when acidic deposits build up in ice and snow during winter. Once it melts in spring, the acid meltwater flows into aquatic systems lowering its pH level. 
4) Pesticides
· Some pesticides have long-term effects, but most are designed to last only one growing season, to be broken down by bacteria therefore are no longer toxic. Many cause pesticide-resistant pests to develop and quickly, because of their rapid reproduction 
· Can remain in tissues of organisms.  Allows ___________________ to occur: the Accumulation of toxins going up the food chain
· Can become mixed together to become more toxic. Toxicity - describes how poisonous a substance is. 
5) Measuring Toxicity 
· ___________________ - (poisons) are substances that produce serious health problems or death when introduced into an organism. 

· ___________________  - is a measurement used to compare toxins. LD means lethal dose, ‘50’ represents 50%. LD50 is the amount of a substance that causes 50% of a group of test animals to die if they are given a specified dose of the substance all at once. The more toxic a substance is, the lower the LD50 number is. 

· Different types of chemicals affect organisms in different ways This compares the toxicity of different substances because it is comparing the dosage that will produce death. 

6) Heavy Metals 
· Metals that have a density of 5g/cm3 or more, meaning they are 5 times or more heavier than an equal volume of water. Mainly transition metals or metalloids

· Some are needed by organisms (ex. Zinc, iron), but many cause environmental pollution (ex. Lead in gasoline).  Includes mercury, copper, zinc, lead, cadmium and nickel. These metals occur naturally and are made into everyday items like tires. batteries and fertilizers 

· Affect the normal development in children, as well as causing permanent brain damage or death, BUT can help as antibacterial treatment (ex. AgNO3) 
Measuring Chemicals in the Environment 
· Chemicals are measured in parts per million (ppm) or milligrams per litre (mg/L) 

· ___________________ means that one unit of an element or chemical can be found in one million units of solution. 
Need to understand: 
Concentration               Amount of solute 

______________     = __________________
1,000,000                        Amount of solvent 
· Everything needs to be in the same units!
Step 1) Find the volume of the solution in the question. Find the amount of solute in the solution in the question.  
Step 2) Find the mass of the solute in grams (or ml).  Find the volume (or mass) of the solvent in the same units!! (1 ml= 1 g ; 1 L = 1 kg). If it is in ‘parts’ they are both in the same units!!! 
Step 3) Set up a proportion of the volume out of 1,  000, 000. 
Step 4) Solve for the solute. This is your PPM. 
· Note:  parts per billion (ppb) and parts per trillion (ppt) exist but the use of special equipment is necessary and only extremely hazardous substances are measured to this level, for example PCB’s. 
2.2 Monitoring Air Quality 
___________________ - is a layer of ozone (O3) in the atmosphere 15 to 50 km above the Earth’s surface protecting it from the Sun’s ultraviolet radiation. 
___________________ - means keeping track of something for a specific purpose. 

Chemicals are monitored to protect our water and air quality. Monitored by our gov’t & industries so they have accurate picture of chemicals & changes of in our environment 
Monitoring air quality is an ongoing process carried out by governments and industry so that they have an accurate picture of base levels of the chemicals in the environment.  Estimates of the amount of emissions from pollution sources are based on a dispersion model and sample emission data 
 Air quality is determined by: 
1) Measuring the levels of pollutants in the air 

2) AND estimating the amount of emissions from pollution sources (forest fires, industrial plants).  Regular monitoring helps regulators to detect any changes that occur so that action can be taken if the concentration of chemicals approach unsafe levels 

Regulations are put in place based on monitoring data 
Sulfur Dioxide (SO2) 
· Forms when oxygen combines with sulfur 

· S8 + 8 O2 → 8 SO2 
· -can also be produced by other rxns 
· Causes smog and acid rain .  Affects the respiratory system (throat and lungs) and irritates the eyes .  Sources include burning fossil fuels (coal, oil, natural gas), volcanoes 

· ___________________ - are used to reduce SO2 emissions by 99%. SO2 reacts with limestone that converts it to gypsum to be used in manufacturing. Ie. A chemical reaction with another substance to reduce the quantity in the environment 
·  2SO2 + 4H2O + 2CaCO3 + O2 ( 2CaSO4.2H2O + 2CO2 
Nitrogen Oxides (NOX) 
 Formed when nitrogen monoxide gas (NO) reacts with oxygen to form ___________________, a brown gas 

 Causes smog and acid rain .  Affects the respiratory system and eyes.  Sources include combustion in vehicles, generating plants, industrial processes
Carbon Monoxide (CO) 
· Forms when there is not enough oxygen to produce CO2, it has no colour and no odour, thus called the ‘___________________’.  Affects the amount of oxygen content carried by blood cells, causing headaches, sleepiness, chest pains, brain damage and death.  Sources include combustion in vehicles, wood, natural gas, industrial processes and cigarette smoking.  Even indoors as well: furnaces, water heaters 
Ground-Level Ozone (O3) 
· Ozone that is high in the atmosphere (in the stratosphere about 22 km above Earth’s surface) is beneficial because it protects Earth from harmful ultraviolet (UV) light          
· Ozone at the ground level reacts with smog, nitrogen oxides and volatile organic compound (VOCs) (organic chemicals that evaporate easily) with the presence of heat and sunlight, it is a colourless, odourless gas.  Why? The third atom in ozone molecules has a tendency to break away from the molecule and combine with other substances 
1) Affects people who have lung diseases (asthma, even a cold!), breathing problems and long-term lung damage especially for developing children.   Affects crops (wheat, soybeans, onion) and can causes rapid deterioration in plastic.  Sources include fuel combustion in vehicles and industry 
2.3 Monitoring the Atmosphere 
· Why Monitor? Effects the entire globe. Causes ozone depletion and climate change from the increase in CO2 .
Carbon Dioxide as a Greenhouse Gas 
·  Not a pollutant because of its natural presence but increases in concentration makes it dangerous.  Although not all scientists agree, there is evidence that human activities, such as burning fossil fuels, or reduction of plants, may be responsible for the large increases in carbon dioxide in the atmosphere. 
The Greenhouse Effect 
· Two points to know prior:

1) Tthe shorter the wave, the higher the energy

2) When short waves hit something, they lose energy and become longer waves

· In a greenhouse, UV and light pass through the glass. Short waves pass though glass, long wave don’t. Short waves get absorbed and turn into longer waves that don’t pass though glass.   
The Greenhouse Effect on Earth 
· Atmospheric gases in the air trap heat from the Sun’s radiant energy 
1) Acts like the glass

2) Light and UV trapped; increases temperature

· Greenhouse gases trap the Earth’s heat which include water vapour (natural), CO2 (fossil fuels), methane (natural), SO2 (smog)and NOX (cars)
· Greenhouse gas is good, otherwise life on Earth could not exist! 
The Enhanced Greenhouse Effect 
· It is the greenhouse effect but greater, with more gases trapping more heat, increasing the Earth’s temperature (___________________).  This is not good to our existing life forms

· Water vapour and CO2 are the 2 main contributors to the enhanced greenhouse effect 
Global Warming 
· Can lead to _____________.change, violent storms, flooding and the spread of disease.  Caused by human activities and natural events (volcanic eruptions, forest fires), increasing the concentration of greenhouse gases 
The Ozone Layer 
·  Absorbs ultraviolet radiation (UV) protecting the Earth’s surface 

· Forms naturally from UV rays reacting with oxygen molecules 15 to 50 km above Earth’s surface 

1) As the layer thins, holes can be created allowing more UV radiation through 

· Causes human _____________.cancer, cataracts 

· Ie. Changes the DNA coding
· Ex. UV damages plankton, disrupts food chain 
· Ozone does not stay in one spot, but constantly changes.  In the middle latitudes, winter ozone levels have fallen 10% and summer levels by about 5%.  Depletion is usually worse farther from the equator.  Why? Less sunlight further away!  The ozone hole over Antarctica lasts for about two months there before moving over more populated areas such as the tip of South America. 
The Role of Chlorofluorocarbons (CFCs) 
· Are chemicals that react with UV radiation creating other chemicals that react with ozone and then destroying it.  One chlorine atom will react with 100 000 ozone molecules 
· The hole over the South Pole was created because the ice particles in the atmosphere speeds up the reaction that destroys ozone molecules 

· Used since the 1920s, CFCs are found in refrigerators, aerosol cans, fire extinguishers.  Complete ban of CFCs are to be done by 2010.  Despite predictions of the ozone beings fixed by 2050, it will probably be many more years after. 
Transport of Material Through Air, Soil and Water : Chemicals know no boundaries 
Transport in Air
· There are 3 stages of transport of substances in air : 

1. Release of the chemical (source) 
2. ___________________ – of the chemical in the atmosphere 
· The chemicals scatter in various directions.  Direction and distance of airborne chemicals are determined by the pollutant’s properties, wind speed, direction of wind, ocean currents, precipitation, snow. 

3. ___________________ of the chemical in soil or water.  Settling into surrounding environment

Transport in Groundwater 
· Spaces between soil contains air and water 

· Groundwater- Water below the surface 
1) Chemicals in water moves to the water table. 

· ___________________ - the top of the groundwater zone.
2) It then travels down to the groundwater (the next zone) where there is no air spaces. 

· Groundwater moves in all directions (sideways, up, down) and can move very slowly (1m per year) or very quickly (1m per day) depending on how porous the soil is.  Depending on the type of soil, the chemicals travel at different speeds 

· ___________________ - are the tiny spaces between soil grains, if these are tightly packed, the groundwater containing the chemical moves slowly 

· ___________________ - soil is one with interconnected pores (pores that are connected) which allows the quick movement of groundwater 
3) Transport in Surface Water 
· Surface water- Water collecting in a stream, river, lake, ocean 
· Substances enter surface water from air, groundwater, runoff, outflow from sewers and sewage treatment plants.  If the substance does not easily dissolve, it attaches to solids and will not travel very far and become more concentrated in the area  
4) Transport on Soil 
· Water carrying substances can do 4 things: 

1.      Evaporate 
2.      Soak into the soil and be taken up by plants 

3.      Run onto streets or streams 
4.      Soak through the soil and move downward dissolving substances as it goes, carrying them along (this liquid is called leachate) 
· Composition of the soil affects the rate of the leachate’s movement, for example, clay prevents leachate’s movement.  Soils with a lot of organic material slows the movement of chemicals if they are absorbed by the organic material 
Transport of Hydrocarbons in Soil 
· Hydrocarbons are caused by vehicles and industry.  Hydrocarbons are carried by water in the soil.  Those that do not dissolve coat grains of soil and fills up the pores in the soil, thus, concentration increases and also cleanup is difficult (ex. Oilsands).  Hydrocarbons are _____________.to plants and animals (humans too!) 
· Spring Acid Shock
3.2 Changing the Concentration of Harmful Chemicals in the Environment 
· The concentration of pollutants/ environmental chemicals can be changed using 5 different methods: Dispersion, dilution, biodegradation, phytoremediation and photolysis 

1) ___________________ - is the scattering of a substance away from its source 
2) ___________________ - reduces the concentration of a pollutant by mixing the polluting substance with large quantities of air or water 

· ** Dispersion and dilution may not meet government standards in leaving an area clean enough. 
3) ___________________: is the breakdown of organic materials by the enzymes of organisms such as earthworms, and micro-organisms like bacteria, fungi, algae and protozoa. 
· Organisms need their own specific conditions to grow and reproduce: 

· ___________________ - means that an organisms needs oxygen for the process 

· ___________________ biodegradation - requires no oxygen for the process  
· Factors Affecting Biodegradation : Temperature, soil moisture, pH, oxygen supply and nutrient availability 

4) Phytoremediation
· Phytoremediation started in the 1980s.  It was found that some plants have a high tolerance for some heavy metals and even accumulated the metal(s) in their tissues. These chemicals include metals, hydrocarbons, solvents, pesticides, radioactive materials, explosives and landfill leachate.
· Is a technique that can be used to reduce the concentration of harmful chemicals in soil and groundwater by the planting of plants that absorb or accumulate (build up) large amounts of chemicals from the soil. The plants are allowed to grow absorbing the chemicals, then are harvested and burned or composted. 
· Two drawbacks:

 1) Can be used only for low concentrations of contaminants, 

2) Takes a longer time than mechanical methods that remove the soil from an area.

· Care must be taken to ensure that animals do not ingest significant quantities of the plants containing high concentrations of these pollutants. 
5) ___________________: is the breakdown of compounds by sunlight. 
·  A common example of photodegradation is the fading and deteriorating of fabric exposed to sunlight…or vampires!!  Paints and many other products also degrade as a result of exposure to light. 
3.3 Hazardous Chemicals Affect Living Things 
· ___________________ Is the increase in concentration of a chemical or element as it moves up the food chain. 
· For example, if algae are infected with mercury, insects eat many algae, each obtaining amounts of mercury; fish eat many of the infected insects therefore obtaining even more amounts of mercury; and this continues up the food chain. 

· The Exxon Valdez Oil Spill.   Interesting note: p. 251 70% of the oil spilt were biodegraded by light, but the amount of oil spilled is huge 
3.4 Hazardous Household Chemicals 
· Household Chemical includes: 
· household cleaners 

· paint and paint products 

· personal hygiene products 

· pesticides and fertilizers 

· pet-care products
 

· automotive fluids 
·  An average household has between 12L and 40L of hazardous products 
· These products can cause burns, heart, kidney and lung ailments, cancer, death. 
Government Regulations 
· Designed to protect consumers and reduce risks in transporting, storing, using and disposing of hazardous materials. 

· Workplace Hazardous Materials Information System (___________________) - provides information on hazardous materials using symbols. 
· Material Safety Data Sheets (___________________) - are detailed information sheets about hazardous products, provided by the manufacturer; includes a description (its composition, physical appearance and chemical characteristics), precautions, health effects, first aid treatment, spill procedures and disposal advice. 
· Labels: There are different labels for different purposes: 

· New Product Regulations : To place a new product in the market, companies must provide information including intended use, physical and chemical properties, active ingredients, instructions for use, safety precautions, health effects, environmental effects, toxicity to humans and first aid instructions in case of poisoning 
Storage of Hazardous Chemicals is relevant to prevent accidents and injury 

Transportation of Consumer Goods ex. Include: ______________________________________
Disposal of Hazardous Chemicals ex. Include: ________________________________________ 
Hazardous Waste Collection Sites: these sites are used to dispose of hazardous wastes like paints and fertilizers.   Materials not recyclable are labelled and sent to incineration plants 
Solid Waste Garbage : Some wastes must be disposed of differently 

