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7 Most Harmful Consumer Activities 

Presenter
Presentation Notes
The Consumer’s Guide to Effective Environmental Choices: Practical Advice from the Union of Concerned ScientistsAuthors: Michael Brower and Warren LeonPublisher: Three Rivers Press, New York, New York ©1999Seven (7) Most Harmful Consumer Activities (Page 50)Cars and light trucksMeat and poultryFruit, vegetables, and grainsHome heating, hot water, and air conditioningHousehold appliances and lightingHome constructionHousehold water and sewageImage Source: http://www.epa.gov/otaq/gifs/420s06003pg5.gif
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Presentation Notes
Study Figure 1. Total carbon footprint of the typical U.S. household: 48 t CO2e/yr. Blue indicates direct emissions; green indicates indirect emissions.Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095. http://dx.doi.org/10.1021/es102221hCopyright © 2011 American Chemical Society
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Study Figure 5. Greenhouse Gas (GHG) abatement curve for average U.S. household. X-axis is annual GHG savings; y-axis is levelized annual cost of mitigation measures per metric ton of CO2e conserved. Green bars are for changing diets; yellow bars with blue outline are transportation; gray bars are household energy.Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095. http://dx.doi.org/10.1021/es102221hCopyright © 2011 American Chemical Society
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Study Figure 3. Household carbon footprints of the largest (by population) 28 metropolitan regions in the United States. Household size is shown in parentheses to the right of region name. The composition of household carbon footprints is the same as in Figure 1.Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095. http://dx.doi.org/10.1021/es102221hCopyright © 2011 American Chemical Society
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GHGs in Florida 

Source: http://www.flclimatechange.us/ewebeditpro/items/O12F20490.pdf 

Transport: 36% 

Electricity: 42%  

Presenter
Presentation Notes
Greenhouse Gas Emissions in Florida (2005)As mentioned in the previous slide, the largest component of Florida’s GHG emissions footprint is electricity at 42%. In addition to this 42% is another 6% of direct fuel combustion (such as coal, natural gas, petroleum, and wood) within the residential/commercial/industrial (RCI) fuel use sector.Of the 36% of the Florida carbon inventory associated with transportation, approximately 79% is from onroad gasoline (e.g., passenger vehicles in the green colored block) while 21% is from onroad diesel (e.g., trucking industry in the cream colored block). The rest of the 36% in transportation is within marine vessels, rail, and jet and aviation fuelCollectively, Florida is a major emitter as a direct result of our urban development patterns…from the buildings we construct to the transportation infrastructure and mobility options we develop.Florida GHG Emissions Data Source: Final Florida Greenhouse Gas Inventory and Reference Case Projections 1990-2025 (Center for Climate Strategies, October 2008). http://www.flclimatechange.us/ewebeditpro/items/O12F20490.pdfAs you can see in the table and as mentioned in the previous slide, we produce very little energy and have very little heavy industry in the state. Even though we have roughly 6% of the U.S. population we only produce 0.8% of energy in the country. In Florida we rank 27th in terms of the total amount of energy produced in the state; yet we rank 2nd in the total amount of energy generated for consumption.  Again, this means that the majority of the states electricity generation is reliant on interstate and foreign fossil fuel shipments.    On top of all these trends, another reason to feel a sense of urgency in promoting more energy efficient buildings has been the disproportionate growth in electrical consumption as compared to population growth.  For example, in Florida electrical consumption rose twice as fast as the population during the 15 year period from 1990 to 2004.Florida Energy Use2004 = 17,385,430 MWH2000 = 15,982,378 MWH1990 = 12,937,926 MWHTotal % Energy Use Increase from 1990 – 2004 = 66%Florida Population2005 = 17,789,8642004 = 17,385,430 2000 = 15,982,3781990 = 12,937,926Total % Population Increase from 1990 – 2004 = 34%Population data source: Energy Information Administration (EIA) & U.S. Census Bureau



Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095. http://dx.doi.org/10.1021/es102221h 
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Study Figure 6. Carbon footprints and GHG abatement cost curves for example households. Household A is an upper income two-person household in the San Francisco Bay Area. Household B is a middle-income five-person household in St. Louis. In the upper figures, carbon footprints are shown for the major categories of emissions, with annual CO2e emissions on the y-axis. In the lower figures, X-axis is annual GHG savings; y-axis is levelized annual cost of mitigation measures per metric ton of CO2e conserved. Green bars are for changing diets; yellow bars with blue outline are transportation; solid gray bars are household energy.Published in: Christopher M. Jones; Daniel M. Kammen; Environ. Sci. Technol.  2011, 45, 4088-4095. http://dx.doi.org/10.1021/es102221hCopyright © 2011 American Chemical Society



Source: http://www.wri.org/chart/us-greenhouse-gas-emissions-flow-chart 
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US GHG Emissions FlowsGreenhouse gases (GHGs) come from a broad range of human activities.As this table shows, energy is directly and indirectly closely associated with many activities and is the prime mover in U.S. GHG contributions. Each of the activities most directly associated with energy, and thus with greenhouse gas emissions, is shown in the pale orange and dark orange flows coming from the left. The major non-energy related GHG emissions are shown at the bottom (industrial processes in blue, agriculture in purple, and waste in red).The two everyday activities in which we take part that contribute the most to pollution by greenhouse gases are driving and using electricity that is produced by fossil fuels to cool our homes. Each gallon of gasoline burned in a car dumps 19.4 pounds of invisible carbon dioxide into the atmosphere.
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Presentation Notes
Total Emissions: U.S. and FloridaThis image shows the compete Vulcan CO2 emissions after it has been gridded to the common 10 km x 10 km Vulcan grid. This includes all four major sectors: major power producers, industrial point sources, transportation including onroad-nonroad-airport, and residential and commercial. “The Vulcan Project is a NASA/DOE funded effort under the North American Carbon Program (NACP) to quantify North American fossil fuel carbon dioxide (CO2) emissions at space and time scales much finer than has been achieved in the past. The purpose is to aid in quantification of the North American carbon budget, to support inverse estimation of carbon sources and sinks, and to support the demands posed by higher resolution CO2 observations (in situ and remotely sensed).” It is also available as a layer on Google Earth.Within this image you can see Florida is very bright red across most of our state. In Florida the residential and transportation sectors consume the greatest amount of energy (as you’ll see in the next chart).  So, hopefully by the end of this course you will help to reduce both your vehicle miles traveled and your household energy use.  Florida is even more dependent upon fossil fuels from out of state or abroad than the nation as a whole.  Florida has very minor oil and gas reserves and few other energy resources. Interestingly, Florida also uses more petroleum to generate electricity (as a ratio of our total electrical source fuel mix) than in any other State. Our state relies on delivery of petroleum products by tanker and barge to coastal cities. Our natural gas comes from two major interstate pipelines, as well as importation of liquefied natural gas (LNG) through Jacksonville from nearby coastal Georgia. New LNG terminals are proposed for both the Atlantic and Gulf coasts. This makes Florida residents especially vulnerable to price fluctuations in the price of crude oil…not just automotively, but also electrically.Energy use and conservation opportunities in Florida These unique characteristics make improving energy efficiency and conservation in Florida particularly challenging. On the one hand, because the state has relatively little industry, overall per capita energy consumption in Florida is quite low – 43rd out of the 50 states. On the other hand, due to our large population our total energy consumption is among the highest in the country.Additionally, Florida’s per capita residential electricity demand is among the highest in the country, due in part to high air-conditioning use during the hot summer months and the widespread use of electricity for home heating during the winter months (U.S. Energy Information Administration, 2009). Thus, efforts to reduce energy consumption in Florida must focus on increasing home energy efficiency and promoting energy-conservation behavior among individuals in their homes.  From the report by Laura Arpan, Jia Lu, and Andrew Opel. U.S. Energy Information Administration. Independent Statistics and Analysis. [Online] Department of Energy. http://www.eia.doe.gov/state/state_energy_profiles.cfm?sid=FL
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Source: http://www.specialtyproduce.com/ProdPics/6393.jpgPollan, Michael. 2004. The Omnivore’s Dilemma: A Natural History of Four Meals. Pg. 167“A one-pound box of prewashed lettuce contains 80 calories of food energy. According to Cornell ecologist David Pimentel, growing, chilling, washing, packaging, and transporting that box of organic salad to a plate on the East Coast takes more than 4,600 calories of fossil fuel energy, or 57 calories of fossil fuel energy for every calorie of food. (These figures would be about 4 percent higher if the salad were grown conventionally.)”



To get 80 calories of food energy… 

…takes more than 4,600 calories of fossil fuel energy for growing, chilling, 
washing, packaging, and transporting a 1-lb box of organic salad to a plate on 
the East Coast (i.e., 57 calories of fossil fuel energy for every calorie of food) 
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Presentation Notes
Source: http://www.kosher.com/KosherProduce/FreshVegetables/PackagedSaladMixes/MixedBabyGreensOrganic.htmlPollan, Michael. 2004. The Omnivore’s Dilemma: A Natural History of Four Meals. Pg. 167“A one-pound box of prewashed lettuce contains 80 calories of food energy. According to Cornell ecologist David Pimentel, growing, chilling, washing, packaging, and transporting that box of organic salad to a plate on the East Coast takes more than 4,600 calories of fossil fuel energy, or 57 calories of fossil fuel energy for every calorie of food. (These figures would be about 4 percent higher if the salad were grown conventionally.)”
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Source: http://www.wellton-mohawk.org/gallery.html?g2_itemId=1842Pollan, Michael. 2004. The Omnivore’s Dilemma: A Natural History of Four Meals. Pg. 167“A one-pound box of prewashed lettuce contains 80 calories of food energy. According to Cornell ecologist David Pimentel, growing, chilling, washing, packaging, and transporting that box of organic salad to a plate on the East Coast takes more than 4,600 calories of fossil fuel energy, or 57 calories of fossil fuel energy for every calorie of food. (These figures would be about 4 percent higher if the salad were grown conventionally.)”



Source: http://www.agriculture.purdue.edu/connections/fall2004/galleries/Millennium/images/TrioP8190013_jpg.jpg 

Presenter
Presentation Notes
Source: http://www.agriculture.purdue.edu/connections/fall2004/galleries/Millennium/images/TrioP8190013_jpg.jpg



Source: http://paulin8.blogspot.com/2011/02/cafo-concentrated-animal-feeding.html 
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Source: http://paulin8.blogspot.com/2011/02/cafo-concentrated-animal-feeding.html



Source: http://appleseedpermaculture.com/permaculture-for-farmers-crops-patterns-polycultures/ 
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Source: http://appleseedpermaculture.com/permaculture-for-farmers-crops-patterns-polycultures/



Figure: Clint Lightsey moves cattle to the cowpen. Lightsey Cattle Company received the 2006 Environmental Stewardship Award from the National Cattlemen's Association. [Photo by Carlton Ward, 
Jr.] http://www.tampabay.com/blogs/alleyes/content/book-feature-florida-cowboys-carlton-ward-jr 
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Figure: Clint Lightsey moves cattle to the cowpen. Lightsey Cattle Company received the 2006 Environmental Stewardship Award from the National Cattlemen's Association. [Photo by Carlton Ward, Jr.] http://www.tampabay.com/blogs/alleyes/content/book-feature-florida-cowboys-carlton-ward-jr



Figure: "The Watering Hole" is one of the paintings featured in the SFCC MOFAC exhibit, Keith Martin Johns: The Florida Cracker Trail. The exhibit is on display at MOFAC through March 27. 
http://www.southflorida.edu/news/default.aspx?sid=155 
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Figure: "The Watering Hole" is one of the paintings featured in the SFCC MOFAC exhibit, Keith Martin Johns: The Florida Cracker Trail. The exhibit is on display at MOFAC through March 27. http://www.southflorida.edu/news/default.aspx?sid=155



Table. EIOLCA Estimates of Greenhouse Gas Emissions From the US Health Care Sector 
Based on National Expenditures, 2007a. 

Chung, J. W. et al. JAMA 2009;302:1970-1972 

7-8% in US 
vs. 

3% in UK 
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Table. EIOLCA Estimates of Greenhouse Gas Emissions From the US Health Care Sector Based on National Expenditures, 2007aSource: http://jama.ama-assn.org/content/302/18/1970.full
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Global Cost of NCDs 

Non-Communicable Diseases (NCDs) 
 Cardiovascular diseases (CVD) 
 Cancers 
 Chronic respiratory diseases 
 Diabetes 
Mental health diseases 

63% of worldwide deaths in 2010 
Cumulative output loss US $47 trillion (2010-

2030) 
 75% of global GDP in 2010 (US $63 trillion) 

Source: World Economic Forum – The Global Economic Burden of Non-Communicable Diseases. http://www.weforum.org/reports/global-economic-burden-non-communicable-diseases 

Presenter
Presentation Notes
“Major modifiable risk factors refer to characteristics that societies or individuals can change to improve health outcomes. WHO typically refers to four major ones for NCDs: poor diet, physical inactivity, tobacco use, and harmful alcohol use (WHO, 2011a).” (pg. 9)Source: World Economic Forum – The Global Economic Burden of Non-Communicable Diseases. http://www.weforum.org/reports/global-economic-burden-non-communicable-diseases2/3rds of the increase in U.S. health care spending is due to increased prevalence of treated chronic diseases.Source: http://www.rwjf.org/pr/product.jsp?id=45728
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Human History in Generations 

Milestone Generations % Total 

Homo habilis 76,667 100.0 

Homo erectus 60,000 78.2 

Modern Homo sapiens 6,666 8.7 

Neolithic revolution 366 0.48 

Industrial revolution 7 0.009 

Food industry (junk) & 
inactivity (sedentarism) 

4 0.005 

Source: The western diet and lifestyle and diseases of civilization. http://dx.doi.org/10.2147/RRCC.S16919 
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Presentation Notes
Source: The western diet and lifestyle and diseases of civilization. http://dx.doi.org/10.2147/RRCC.S16919
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Foods Consumed in Paleolithic Era 

Foods  Available 
 Insects, fish, shellfish & 

other marine animals, 
reptiles, birds, wild 
terrestrial mammals & 
eggs 

Plant leaves, seaweed, sea 
grasses, & algae 

Roots & tubers 
Berries & wild fruits 
Nuts & seeds 
Honey (occasional intake) 

Foods Not Available 
Dairy (except during 

human milk weaning) 
Cereal grains 
Legumes (except certain 

seasonal varieties) 
 Isolated sugar 
 Isolated oils 
Alcohol 
Refined salt 

Source: The western diet and lifestyle and diseases of civilization. http://dx.doi.org/10.2147/RRCC.S16919 
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Source: The western diet and lifestyle and diseases of civilization. http://dx.doi.org/10.2147/RRCC.S16919
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Image 1: Philadelphia Freeway Interchangehttp://www.sprol.com/images/phil2%20copy.jpgImage 2: Los Angeles Traffichttp://www.thewe.cc/thewei/&_/images6/environment/los_angeles.jpehttp://planning.co.cuyahoga.oh.us/retail/images/pedestrian.jpg



© Daniel Hoye, 2007 
Source: http://www.flickr.com/photos/drhoye/551261581/ 
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© Daniel Hoye, 2007Source: http://www.flickr.com/photos/drhoye/551261581/



Source: http://dx.doi.org/10.1088/1748-9326/4/2/024008 
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Hypermiling: Beyond EPA 

Source: http://en.wikipedia.org/wiki/Image:Energy_flows_in_car.png 

Urban 
Driving 

Highway 
Driving 
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US DOE car efficiency by loss.FIGURE 3-1 Example energy flows for a late-model midsize passenger car: (a) urban driving; (b) highway driving. [SOURCE: U.S. Department of Energy www.fueleconomy.gov/feg/atv.shtml).] Note: the bottom of the image is cropped. The driveline losses in the lower diagram should be 5% and the diagram should be labelled (b). TRANSPORTATION RESEARCH BOARD SPECIAL REPORT 286 TIRES AND PASSENGER VEHICLE FUEL ECONOMY Fig 3-1, p.63 of pdf, p.40 of reportOriginal Source:http://www.trb.org/publications/sr/sr286.pdfSource of Graphic via Web:http://en.wikipedia.org/wiki/Image:Energy_flows_in_car.pngHypermiling: Extreme behavior change strategiesMaintenance measuresMinimizing massEfficient speedsAcceleration & deceleration/brakingCoasting/glidingFuel typeTrip computerAdvanced strategiesPulse & glideAuto-stop, forced stop, and draft-assisted forced stopSource: http://en.wikipedia.org/wiki/Hypermiler



Hydrocarbon Human 
Source: http://www.sarahleen.com/Sarah_Leen/Work/Pages/Beyond_Oil.html#2 
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Hydrocarbon HumanOkay, now I have to be honest and admit that the last number of 330 miles in the VW bus is mildly deceptive because that is based on how many miles can be driven using gasoline from a barrel of oil. However, crude oil contains considerably more productive energy than the 19.4 gallons of gasoline commonly refined from one barrel. Beyond the approximately 50% of energy refined into gasoline, the other half of each barrel is also used to make other products such as diesel fuel & heating oil, jet fuel, heavy fuel oil, propane, asphalt & road oil, petrochemical feedstocks and other products for a wide variety of modern consumer goods and services. A few of the goods made available by petroleum are laid out here in this photo of one family’s story in the era of hydrocarbon humans.From the diversity of products that can be made from crude oil to its energy density (joules per gram) to its low cost, wide availability, ease of transport, and What makes crude oil so important to modern society? A few of theEnergy intensity—more joules per gram.Ease of transportation and storage.Usefulness of hydrocarbons for creating multitude of products. Using fossil fuels enables us to achieve much more, with less personal effort. Relative to people who must use personal energy, or other less energy-packed fuels to accomplish work, we are living like kings and queens. In sum, life as we know it today rests upon heavy fossil fuel dependence. What’s the relationship between this salad and oil???Lots of oil has to be used to bring this salad to our neighborhood grocery stores: Example: To get 80 calories of food energy…Takes more than 4,600 calories of fossil fuel energy for:GrowingChillingWashingPackagingAnd transportingtakes more than 4,600 calories of fossil fuel energy for growing, chilling,washing, packaging, and transporting a 1‐lb box of organic salad to a plate onthe East Coast. So that comes out to 57 calories of fossil fuel energy for every calorie of food—a ratio of 57:1. Point: it takes energy to get energy (and laws of thermodynamics mean inputs are always greater than outputs).Graphic Source: http://www.sarahleen.com/Sarah_Leen/Work/Pages/Beyond_Oil.html#2 (Permission to use not yet granted…)





Source: thepollen from http://www.flickr.com/photos/pollen/441585070/sizes/l/in/photostream/ (CC – Attribution-Non-Commercial-ShareAlike-2.0-Generic) 
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Narration TBA



Source: http://www.old-picture.com/indians/Indian-Tepee.htm 
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Source: http://www.old-picture.com/indians/Indian-Tepee.htm



& with a big enough hammer… 
Source: www.istockphoto.com 

Energy is the ability to do work, 

Presenter
Presentation Notes
Energy is the ability to do work and with a big enough hammer and chisel we can make nearly any size square peg fit into a round hole. What do we mean by this? Fundamentally, the cheap, easily accessible, incredibly energy dense, but temporary gift of carbon and hydrocarbon energy resources has allowed us to design modern society with brute force. Cultural traditions or lessons learned from past iterations of products and services need not apply any longer. The way we grow-harvest-ship-prepare-eat our food, the form and function of our buildings, the pattern of our urban footprint, and our modes of mobility are all based on this historically anomolous era of fossil fuel energy.



Source: http://www.istockphoto.com/stock-photo-13999264-old-rusty-car.php 

22,658 human hours 
(or) 

one human for 10.9 years 
(or) 

330 miles in a VW bus 
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Presentation Notes
How Big is Our Hammer?As you can see, energy comes from a wide variety of sources, mostly fossilized solar energy which is finite both in its stock of total usable energy and its flows of cost effective accessible energy. While oil demand is up everywhere, the U.S. remains the king of consumers, generally slurping up a quarter of the world's oil (20.7 out of 85.1 million bbl/day) —about three gallons per American every day (68.7 bbl/day per 1000 people @ 42 gallons/bbl)—even though we house just 4.5 percent of the global population (303.8 out of 6,705.9 million people). (Source: using 2007 energy data and 2008 population data from http://http://www.nationmaster.com/)In this image, the rusting barrel would have held 42 gallons of crude oil. The energy content of this single barrel of oil is equivalent to 22,658 hours of human manual labor (assuming the average human can sustain 75 Watts of power indefinitely). Put another way, one barrel of oil is energetically worth the life of one human working 5 days a week for 8 hours a day for 10.9 years. Ultimately, that would be just enough to transport you one way from Jacksonville to Ft. Lauderdale in this 1970s era VW bus (approx. 330 miles).Human Labor Power Output (Estimate by Dr. Wendell Porter, University of Florida)1 Watt = 3.413 Btu (per hour)75 Watt (human power capacity) = 255.975 Btu (per hour)Energy Content of 1 Gallon of Gasoline1 gallon gasoline = 125,000 Btu125,000 Btu / 255.975 (per human / Btu per hour) =  488.34 humans (per hour) or 488 hours of one human working or 61 (8-hour) workdaysEnergy Content of 1 Barrel of Oil1 barrel of crude oil = 5,800,000 Btu5,800,000 Btu / 255.975 (per human / Btu per hour) = 22,658.46 humans (per hour) or 22,658 hours of one human working or 2,832 (8-hour) workdays or 10.89 (5-days at 8-hours for 52-weeks) yearsHuman Hours to Drive 1 Barrel of Oil (19.4 Gallons of Gasoline)19.4 gallons of gasoline per bbl of oil x 17 miles per gallon (for 1970s era VW bus) = 329.8 milesConversion Source: http://www.uwsp.edu/cnr/wcee/keep/Mod1/Whatis/energyresourcetables.htmVW Bus Fuel Economy Source: http://auto.howstuffworks.com/volkswagen-bus6.htm
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Energy Eras in Human history  

Source: http://www.eia.doe.gov/emeu/aer/pdf/perspectives_2009.pdf 

Presenter
Presentation Notes
1. Sun. Fueled hunter gatherer societies: chemical food energy.  2. Wood. Useful since discovery of fire. Perennial “biomass’” fuel source and the major fuel for more than half our nation’s history; still major source worldwide. Shortages have caused past energy crises: Greeks, Romans. By the end of the fifth century BC, forests in Greece were becoming depleted of firewood and Grecians began exploiting olive trees for making charcoal to heat homes. Around the time that a ban on using olive for fuel went into effect, Grecians began to build new homes to take advantage of solar energy for winter-time heating, cutting down on the need for fuel from wood. Later, Romans also constructed buildings, greenhouses, and bathhouses to exploit solar energy. 3. Coal. Fuel of industrial revolution; Abundant, cheap, and dirty; still supplies around one-quarter of US energy. Coal use has expanded recently as the primary source of electric power generation.4. Petroleum. Surpassed use of coal by mid-1900s. In the span of human history, our use of petroleum has been recent. But discovery of petroleum has had amazing impact upon recent human history. This convenient, exceptionally powerful hydrocarbon has revolutionized our lives in most arenas. Petroleum has shaped where we live, the food on our plates, how we transport ourselves. It has influenced domestic and foreign policy. Natural gas consumption experienced rapid growth in the second half of the 20th century and is an even more important fuel in Florida than across the nation. However, natural gas is still second to petroleum. 5. Future?? Research is underway relative to all the historic fuel sources, and to expanding to find new ones. Ultimately, humanity should aim to use energy in line with the natural daily stocks and flows…instead of building our collective civilization on mere fossilized sunlight.“The Nation’s energy history is one of large-scale change as new forms of energy develop. Wood served as the primary form of energy until about 1885, when it was surpassed by coal. Despite its tremendous and rapid expansion, coals was in turn overtaken by petroleum in the middle of the 20th century. In the second half of the 20th century, natural gas experienced rapid deve3lopment, and coal began to expand again. Late in the century, still other forms of energy-hydroelectric power and nuclear electric power – were developed and supplied significant amounts of energy.” (Caption for Figure 5)Quote Source: Annual Energy Review 2009 (Report No. DOE/EIA-0384(2009)Graphic Source: http://www.eia.doe.gov/emeu/aer/pdf/perspectives_2009.pdf (p. 2)Course Leader Info. The information on past energy crises comes from Botkin et all, Environmental Science, page 352. Main Point: Human societies have always been challenged to obtain energy. Past societies have even faced energy crises, as the example from Greece and Rome show. 
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Thank You! 
 
 

Hal S. Knowles, III 
hknowles@ufl.edu 
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