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Chapter 13,  Chapter 18   Chapter 22
FOODS AND  HUMAN HEALTH AND  SOLID WASTE DISPOSAL
QUESTIONS TO PONDER:
1.How are soils being degraded and eroded, and what 
   can be done to reduce these losses?

2. What are the advantages and disadvantages of using the green revolution to produce food?
3. What are the environmental effects of producing food?

4. What are the advantages and disadvantages of using genetic engineering to produce food?

5. How can we produce more meat, fish, and shellfish?

6. How can we protect food resources from pests?
Note:  The root cause of hunger and malnutrition is poverty.

-Food security means that every person in a given area has daily access to enough nutritious food to have an active and healthy life.

· Need large amounts of macronutrients (protein, carbohydrates, and fats).

· Need smaller amounts of micronutrients (vitamins such as A,C, and E).
Read GMO and Golden Rice article :

In 1996, U.S. farmers planted the first commercial genetically modified (GM) seeds. Some were engineered to resist herbicides so farmers could apply weed-killing herbicides without destroying their crops. Others contained genes to keep pest insects at bay. Today, about 92 percent of all soy and 80 percent of all corn grown in the U.S. is GM. These crops feed the animals that feed us, and they provide the bulk of our sweeteners and cooking oil. In fact, more than 70 percent of processed foods sold in the United States have ingredients from GM crops. 
Are GM crops affecting the health of other plants and the environment?
	
	
	

	
	Netherlands
	Florigene Limited
	Dianthus caryophyllus L. (carnation) with modified flower colour
	 



	
	Germany
	Monsanto
	Insect-protected maize line MON 863 and maize hybrid MON 863 x MON 810
	

	
	Netherlands
	Mycogen Seeds Pioneer Hi-Bred
	Lepidopteran resistant and glufosinate tolerant 1507 Maize
	

	
	Belgium
	Bayer BioScience
	Oilseed rape Ms8xRf3
	

	
	Spain
	Monsanto
	Roundup Ready (glyphosate tolerant) maize, event NK603
	

	
	Netherlands
	Monsanto
	Roundup Ready (glyphosate tolerant) oilseed rape, event GT73
	


If there are closely related species in the wild or in nearby crops, then pollen from a GM crop can pollinate another plant, thereby spreading its genetically engineered traits. There’s been research, for example, documenting the spread of transgenic corn genes into native corn species in Mexico. This is particularly troubling because many native and wild relatives of corn grow in Mexico and such cross-pollination could threaten the genetic biodiversity of corn,
NOTE: One in three people has a deficiency of one or more vitamins and minerals, especially vitamin A, iodine (causes goiter - enlargement of thyroid gland), and iron. 
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Prevalence of Vitamin A deficiency, from WHO data   
-There are several ways to reduce childhood deaths from nutrition-related causes:

  1.Immunize children.

2.Encourage breast-feeding.

3.Prevent dehydration from diarrhea.

4.Prevent blindness from vitamin A deficiency.

5. Provide family planning.

6.  Increase education for women
CROPS:  

The big three :     Wheat , rice, and corn provide more than 50%  of the calories consumed worldwide. 

Two thirds of the worlds population survive primarily on rice!
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-About 80% of the world’s food supply is produced by industrialized agriculture.
Monoculture :  one crop is grown in an area
Low Input Polyculture  :  
Many farmers in developing countries use low-input agriculture to grow a variety of crops on each plot of land (interplanting) through:

· Poly-varietal cultivation: planting several genetic varieties.

· Inter-cropping: two or more different crops grown at the same time in a plot.

· Agro-forestry: crops and trees are grown together.

· Poly-culture: different plants are planted together.

Global Outlook: Soil Erosion
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Soil is eroding faster than it is forming on more than one-third of the world’s cropland.
Soil erodes faster than it forms on most U.S. cropland, but since 1985, has been cut by about 40%.
-1985 Food Security Act (Farm Act): farmers receive a subsidy for taking highly erodible land out of production and replanting it with soil saving plants for 10-15 years.  ( No- till  farming) 
Desertification: Degrading Drylands
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Fertilizers can help restore soil nutrients, but runoff of inorganic fertilizers can cause water pollution.

1.Organic fertilizers: from plant and animal (fresh, manure, or compost) materials.

2.Commercial inorganic fertilizers: Active ingredients contain nitrogen, phosphorous, and potassium and other trace nutrients. (N,P,K)

[image: image34.jpg]Natural Capital Degradation

PO OH P

® 2007 Thomson Higher Education




[image: image9.png]Biodiversity Loss Soil Water Air Pollution Human Health

Lossand Erosion Waterwaste Greenhousegas  Nitratesin
degradation of " " emissionsfrom  drinking water
gragsslands. Loss of fertility  Aquifer depletion fossilfuel use B
forests, and salinization Increasedrunoffand Pesticide
wetlands flooding from cleared Otherair pollutants residuesin
Waterlogging  1and from fossil fuel use drinking water,
Sedi tpollutionf food, and air
ish kil ificati edimentpollution from P
FishKkills from Desertification  Zedimentp Greenhousegas  Gontamination of
pesticide runoff emissions of drinking and
Fish %(fills from pesticide aﬂit:r:;:\slggsv;a(er
. runof
Killing w_||d predatorsto o organisms from
protectlivestock Surface and groundwater livestock wastes
gollutlo_n_ from pesticides
Loss of genetic diversity ndfertiizers Belching ofthe )
of wild crop strains ion of greenhouse gas Bacterial

vers from methanebycattle  contamination of
ers, meat

s, and "
ina. Pollutionfrom
food processingwastes pesticide sprays

replaced bymonoculture
strains





The winged bean, a GMF, could be grown to help reduce malnutrition and the use of large amounts of inorganic   fertilizers. 
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There is controversy over legal ownership of genetically modified crop varieties and whether GMFs should be labeled.
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Efficiency of converting grain into animal protein.
-About 50% of the world’s meat is produced by livestock grazing on grass.

-The other 50%  is produced under factory-like conditions (feedlots).

-Densely packed livestock are fed grain or fish meal.

Note:  Eating more chicken and farm-raised fish and less beef and pork reduces harmful environmental impacts of meat production
3.  Fish and Shellfish: The third major  food-producing

       system are the fisheries.
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After major increases, the world’s total and per capita marine and freshwater fish and shellfish catches have leveled off.
Government subsidies given to the fishing industry are a major cause of overfishing.

-Global fishing industry spends about $25 billion per year more than its catch is worth.

-Without subsidies many fishing fleets would have to go out of business.

-Subsidies allow excess fishing with some keeping their jobs longer with making less money.
Aquaculture: Aquatic Feedlots:
1. Raising large numbers of fish and shellfish in ponds and cages is world’s fastest growing type of food production.

2. Fish farming involves cultivating fish in a controlled environment and harvesting them in captivity.

3. Fish ranching involves holding anadromous species that live part of their lives in freshwater and part in saltwater.

Fish are held for the first few years, released, and then harvested when they return to spawn
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Read Salmon Farm Article:  
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PROTECTING FOOD RESOURCES: PEST MANAGEMENT
Advantages and disadvantages of conventional chemical pesticides.  Rachel Carson ( Biologist ) Wrote the book
“Silent Spring” in 1962 .  About the dangers of DDT and other pesticides.  
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The ideal pest-killing chemical has these qualities:

1. Kill only target pest.

2. Not cause genetic resistance in the target organism.

3. Disappear or break down into harmless chemicals after doing its job.

4. Be more cost-effective than doing nothing.
-Superpests are resistant to pesticides.

- Superpests like the silver whitefly (left) challenge farmers as they cause > $200 million per year in U.S. crop losses.
PESTICIDE TREADMILL:
because pests become resistant to the effects of pesticides, requiring farms to adopt new and more potent poisons, to which pests eventually become resistant. There is no end to this toxic spiral. Resistance cannot be avoided; it is a natural part of the evolutionary process. When a group of pests is exposed to a toxic chemical, some of them survive. These hardy few reproduce and their offspring inherit genes resistant to this particular chemical. Excessive use of a pesticide speeds up the process by which pests develop resistance. More than 500 insects have now developed resistance to one or more pesticides; so have 270 species of weeds and 150 plant diseases.
Other Ways to Control Pests
1. Biological pest control: Wasp parasitizing a gypsy moth caterpillar.
2. Genetic engineering can be used to develop pest and disease resistant crop strains.
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Both tomato plants were exposed to destructive caterpillars.
What Can You Do?
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-Government regulation has banned a number of harmful pesticides but some scientists call for strengthening pesticide laws.

-The Environmental Protection Agency (EPA), the Department of Agriculture (USDA), and the Food and Drug Administration (FDA) regulate the sales of pesticides under the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA).

The EPA has only evaluated the health effects of 10% of the active ingredients of all pesticides.
CHAPTER 18   HUMAN HEALTH HAZARDS 

CHAPTER 22   SOLID AND HAZARDOUS WASTES 
Most of the worlds’ solid municipal  solid waste is buried in landfills.   (55% by weight in the US)

Ch 22  Solid and hazardous wastes   pg   518

What is a “brown field” ? 

Love Canal — There Is No “Away

Between 1842-1953, Hooker Chemical sealed multiple chemical wastes into steel drums and dumped them into an old canal excavation (Love Canal).

In 1953, the canal was filled and sold to Niagara Falls, NY  school board for $1.

The company inserted a disclaimer denying liability for the wastes.
· In 1959 an elementary school, playing fields and homes were built disrupting the clay cap covering the wastes.

· In 1976, residents complained of chemical smells and chemical burns from the site.
·  In 1980 the love canal area was abandoned

· Love Canal sparked creation of the Superfund law, which forced polluters to pay for cleaning up abandoned toxic waste dumps. (CERCLA)
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SOLID WASTE:

any unwanted or discarded material we produce that is not a liquid or gas.

· Municipal solid waste (MSW): produce directly from homes.

· Industrial solid waste: produced indirectly by industries that supply people with goods and services.

· Hazardous (toxic) waste: threatens human health or the environment because it is toxic, chemically active, corrosive or flammable.
NOTE:   The United States produces about 1/3 of the world’s solid waste and buries more than 50% of it in landfills.

· About 98.5% is industrial solid waste.

· The remaining 1.5% is MSW.

· 55% of U.S. MSW is dumped into landfills, 
· 30% is recycled or composted, 
· 15% is burned in incinerators.
ELECTRONIC WASTE IS A GROWING PROBLEM: 

· E-waste consists of toxic and hazardous waste such as PVC, lead, mercury, and cadmium.

· The U.S. produces almost half of the world's 
e-waste but only recycles about 10% of it.
Solutions: Reducing Solid Waste

· Refuse: to buy items that we really don’t need.

· Reduce: consume less and live a simpler and less stressful life by practicing simplicity.

· Reuse: rely more on items that can be used over and over.

· Repurpose: use something for another purpose instead of throwing it away.

· Recycle: paper, glass, cans, plastics…and buy items made from recycled materials.

NOTE: We can use reusable shopping bags, food containers,
 and shipping pallets, and borrow tools from tool 
libraries.

NOTE:  Many countries in Europe and Asia charge shoppers
 for plastic bags.

TWO QUESTIONS :
-Do you support banning all beverage containers that cannot be reused as Denmark has done?

-Should consumers have to pay for plastic or paper bags at grocery and other stores?
RECYCLING: TWO MAIN TYPES
-Primary (closed loop) recycling: materials are turned into new products of the same type.
EX. Bottles, aluminum cans, newspaper
-Recycling paper has a number of environmental (reduction in pollution and deforestation, less energy expenditure) and economic benefits and is easy to do.

-Secondary recycling: materials are converted into different products.

· Used tires shredded and converted into rubberized road surface.

· Newspapers transformed into cellulose insulation.

· Plastics turned into picnic tables, fleece jackets, curbs
COMPOSTING:
-Composting biodegradable organic waste mimics nature by recycling plant nutrients to the soil.
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Waste to energy:

Globally, MSW is burned in over 1,000 large waste-to-energy incinerators, which boil water to make steam for heating water, or space, or for production of electricity.

NOTE: Japan and a few European countries incinerate most of their MSW.
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Waste goes where after incineration? 

1.  Air

2.  Ash goes to land fill 

3.  Dirty water goes to waste treatment

4.  Hazardous waste goes to hazardous waste landfill 

LandFills:  

Most of the world’s MSW is buried in landfills that eventually are expected to leak toxic liquids into the soil and underlying aquifers.

· Open dumps: are fields or holes in the ground where garbage is deposited and sometimes covered with soil. Mostly used in developing countries.

· Sanitary landfills: solid wastes are spread out in thin layers, compacted and covered daily with a fresh layer of clay or plastic foam.

55% of MSW in USA  is buried in sanitary landfills.  

80%  in  Canada

15%  in Japan

12% in Switzerland
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The landfill is:  ( give handout)
1. Lined with high density plastic and clay

2. A system of pipes w/ holes run run through and above the lining and collect any liquids that drain from the landfill. This leachate is pumped to  out to a leachate storage tank. 
3. Groundwater underneath the landfill is monitored for contaminants  by wells surrounding the site.
4.  Each day, trash is unloaded and pushed into place.

5. End of each day, trash is covered w/ dirt to reduce smell and discourage scavengers

6.  Pipes sunk into the ground collect methane gas

7.  Gas is collected and used to produce electricity(cogeneration)

8.  When the site is filled , it is sealed w/ clay

9.  A drainage ditch runs around the landfill to carry rainwater away from the landfill.

10. Top of landfill is covered w/ topsoil and can be used for 

a. Golfcourse b. airport, c. wildlife refuge
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Hazardous waste: is any discarded solid or liquid material that is toxic, ignitable, corrosive, or reactive enough to explode or release toxic fumes.

· The two largest classes of hazardous wastes are organic compounds (e.g. pesticides, PCBs, dioxins) and toxic heavy metals (e.g. lead, mercury, arsenic).

Two major federal laws regulate the management and disposal of hazardous waste in the U.S.:

· Resource Conservation and Recovery Act (RCRA)
-Cradle-to-the-grave system to keep track waste.

· Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
-Commonly known as Superfund program.
Conversion to Less Hazardous Substances

Physical Methods: using charcoal or resins to separate out harmful chemicals.

Chemical Methods: using chemical reactions that can convert hazardous chemicals to less harmful or harmless chemicals.
-Biological Methods: 

· Bio-remediation: bacteria or enzymes help destroy toxic and hazardous waste or convert them to more benign substances.

· Phyto-remediation: involves using natural or genetically engineered plants to absorb, filter and remove contaminants from polluted soil and water.
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LONG TERM STORAGE OF HAZARDOUS WASTE: 

Hazardous waste can be disposed of on or underneath the earth’s surface, but without proper design and care this can pollute the air and water.

· Deep-well disposal: liquid hazardous wastes are pumped under pressure into dry porous rock far beneath aquifers.

· Surface impoundments: excavated depressions such as ponds, pits, or lagoons into which liners are placed and liquid hazardous wastes are stored.

· Long-Term Retrievable Storage: Some highly toxic materials cannot be detoxified or destroyed. Metal drums are used to stored them in areas that can be inspected and retrieved.

· Secure Landfills: Sometimes hazardous waste are put into drums and buried in carefully designed and monitored sites.
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Secure Hazardous Waste Landfill
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Lead is especially harmful to children and is still used in leaded gasoline and household paints in about 100 countries.
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Mercury is released into the environment mostly by burning coal and incinerating wastes and can build to high levels in some types of fish.

Clean Coal?   Article 
Sequestered Carbon dioxide:   Refers to captured and held in a container.   ( separated) 
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Biomagnification:    Organisms at the top of the food chain have the greatest accumulation of toxins  as they work their way up the food chain. 

An international treaty calls for phasing out the use of harmful persistent organic pollutants (POPs).

· POPs are insoluble in water and soluble in fat.

· Nearly every person on earth has detectable levels of POPs in their blood.

· The U.S has not ratified this treaty.
Making the Transition to a Low-Waste Society: A New Vision

1. Everything is connected.

2. There is no “away” for the wastes we produce.

3. Dilution is not always the solution to pollution.

4. The best and cheapest way to deal with wastes are reduction and pollution prevention.

