Unit 1

Under what conditions would the soluble form of iron, Fe2+, be the dominant species?
pH 2, pE 5

Which characteristic of the H2O molecule determines the important chemical and physical properties of water?
Polarity of H-O bonds that allow for the formation of hydrogen bonds 

Which of the following functional groups present in organic matter complexes with metal ions?
-OH

Which exposure scenario would be best described as acute exposure?
Inhalation of carbon monoxide causing death

Which of the following substances can have an adverse effect on child development?
Lead

Which of the following chemical equations describes nitrification?
2O2 + NH4+ → NO3- + 2 H+ + H2O

Which of the layers that can form in a lake during the summer are anaerobic?
Hypolimnion

The development of certain types of cancer can be due to chemical suppression of the immune system.
True

Which of the following type of carcinogens require bioactivation?
Procarcinogen

Phase II reactions increase the rate of which process?
Elimination

Which term best describes a toxicant that accumulates in adipose tissue?
Lipophilic

Under which conditions are the formation of H2S and CH4 common?
Low pE

Which of the following is not a physical carcinogen?
Nitrosamines

Which of the following chemical equations describes nitrification?
2O2 + NH4+ → NO3- + 2 H+ + H2O

Which discipline is exclusive to the study of environmental toxicology relative to mammalian or biomedical toxicology?
Ecology

Which of the following approaches should be used to screen chemicals for toxic effects?
Quantitative structure-activity relationships analysis

In general, under anaerobic conditions with a low pE, degradation of organic contaminants in water bodies occurs ______.
At a lesser rate

Which type of pollutant is most likely to accumulate in the tissue of aquatic organisms?
Hydrophobic

Which is responsible for the increased per capita water consumption that has occurred since the turn of the century?
Industry and food production

Co-metabolism occurs when microorganisms utilize pollutants for the production of energy and synthesis of addition biomass.
False

Which of the following ions determine the hardness of water?
Ca2+ and Mg2+

Which best describes oxidation?
Loss of electrons

Which of the following properties does not result from the attraction of water molecules to each other?
Polarity of H-O bond

The lower the LD50, the more toxic a substance.
True

In which season(s) does the thermal stratification of a lake cease to occur?
Fall and Spring

Which of the following describes DEnitrification?
4NO3- + 5CH2O + 4H+ → 2N2 + 5CO2 + 7H2O

Mutagenesis and carcinogenesis are caused by the alteration of cellular DNA.
True

Which of the following chemical equations describes an oxidation-reaction that occurs in the anoxic bottom of water bodies?
Fe(OH)3 (s) + 3H+ + e- → Fe2+ (aq) + 3H2O  

Which metal tends to leach into water bodies as a result of a decrease in pH due to acid mine drainage input into a water body? This metal is relatively toxic of aquatic organisms.
Al3+

Which of the following would not be considered a mutation?
Binding of ethidium bromide to DNA

Which species can be responsible for the removal of metal ion pollutants to sediment?
H2S

Which of the following best describes the accumulation of dissolved pollutants in aquatic organisms?
Bioconcentration

Which best describes the LD50?
The dose required to cause 50% mortality in a group of organisms

Which term best describes a nutrient-rich lake?
Eutrophic

Mutagenesis and carcinogenesis both alter DNA to produce traits that can be inherited.
False

Which term best describes exposure of a chemical that is distributed throughout an organism’s body?
Systemic

Which of the following is a commonly used alternative to animal testing to investigate carcinogenicity?
Salmonella bacteria

Which of the following functional groups present in organic matter complexes with metal ions?
-OH

What happens to the oxidation state of carbon in the process of photosynthesis?
Decreases

Which of the following species is most common in water with a pH of 7? Hint: The answer lies with the value of the pKa.
HCO3- (aq)

If a pollutant has a bioconcentration factor of 4324 and the concentration of the pollutant in the water is 3.4 ug/mL, what is the concentration of the pollutant in the lipid of a fish? (Density of lipid 0.9 g/mL)
13.2 mg/g

Which of the following is a ketone?
CH3CH2COCH3

Which of the following would be considered a chlorofluorocarbon?
CCl2F2

Which of the following hydrocarbons are produced as by-products of combustion?
Polycyclic aromatic hydrocarbons

What is the oxidation state of chromium in CrO42-?
Cr

In the following chemical equation, which reactant is being oxidized?
MnO4- + 5Fe2+ + 8H+ → Mn2+ + 5Fe3+ + 4H2O 
Fe2+

Which of the following contains a carboxylic acid functional group?
CH3CH2CO2H

If 4g of rotenone (C23H22O6) are applied to a 100-L pond, what is the concentration of rotenone in the pond?
0.0001 M

The oxidation state does not play a role in the toxicity of metals.
False

What functional group do the potentially carcinogenic nitrosamines contain?
-N-N=O

What is the H+ concentration in water that has a pH of 8.2?
6.3 x 10-9 M

Which of the following is a defining characteristic of aromatic hydrocarbons?
Benzene rings

Kow is called an octanol-water partition coefficient. It is an equilibrium constant that represent for the movement of a contaminant between octanol and water. Octanol is used as a surrogate for the lipids in an organism. Which of the following chemicals is likely to be present in the lipid of an aquatic organism at the greatest concentration?
DDT, log Kow = 6.5

Which of the following compounds would be considered phenolic?
C6H6OH

Which of the following is the monomer that is used to produce polyethylene plastic?
CH2CH2

What is the pressure inside a 2.5-L container that contains 8.4 moles of O2 (g) at 34 degrees Celsius (R = 0.0821 L atm/K mol)
84.7 atm

What is the oxidation state of magnesium in MgCO3 (s)?
2+

In the following complex ion, Fe(H2O)6 3+, Fe is the ligand.
False

Which of the following could be used as a monomer in a condensation polymer?
CO2HCH2CH2CH2CO2H  

The toxicity of which of the following metals depends on oxidation state?
Cr

Which of the following is the monomer that is used to make PVC piping?
CHClCH2

Which of the following is NOT an organohalide?
CH3CHSHCH2CH3

Which of the following is a hydrocarbon?
CH3CH2CHCHCH3

If a 3.2-L container contains 0.2 grams of H2S (g) at 25 degrees Celsius and the pressure inside the container is 2.0 atm, what will be the pressure inside the container if the volume of the container is reduced to 2 L? (R = 0.0821 L atm/K mol)
3.20 atm

Which of the following hydrocarbons are produced as by-products of combustion?
Polycyclic aromatic hydrocarbons

What happens to the pH of water as a result of photosynthetic activity?
Increase

What is the concentration of CO32- (aq) if the pH is 9.3 and the concentration of HCO3- (aq) is 1.03x10-3 mol/L? (pKa = 10.33) 
0.0000961 mol/L

Endocrine disrupting compounds disrupt which of the following processes in organisms?
Transmission of signals in the nervous system

Which of the following describes a reducing body of water?
High electron activity

Which of the following species would likely be common in the oxygen-poor hypolimnion?
H2S

Which of the following causes the adverse effects associated with eutrophication in water bodies? 
Decrease in dissolved oxygen due to degradation of biomass

If the partial pressure of H2S is 0.00977 atm, what is the concentration of H2S in water? (Henry’s constant = 1.004 mol L-1 atm-1)
0.00981 mol/L

Organisms that use sunlight or chemical energy to produce biomass are called ____.
Autotrophs 

Which occurs to glucose in the process of cellular respiration?
Oxidation

What is the most common conjugating agent in phase II reactions?
Glucuronide

Which of the following compounds would be named propene?
CH3CHCH2

Toxicological risk assessment of human health focuses on the risk to an individual, while toxicological risk assessment of ecosystems focuses on the risk to populations of organisms.
True

Which of the following best describes the alkalinity of water?
Ability of water to accept H+ ions without a change in pH

Endocrine disrupting compounds disrupt which of the following processes in organisms?
Development of secondary sex characteristics

Which of the following chemical equations describes nitrogen fixation?
2N2 + 3H2O + 4H+ + 3CH2O -> 3CO2 + 4NH4+

Metals in solution are also bound to water molecules when in aqueous solution.
True

What is the name of the upper layer of warm water that can form in summer in lakes?
Epilmnion

Which of the following chemical equations is an example of alkalinity in water?
HCO3- + H+ -> CO2 + H2O

Which of the following reaction would occur in the dynamic phase of xenobiotic metabolism?
The binding of an organophosphate insecticide to the enzyme, acetylcholinesterase, which is essential for signaling in nerve cells.

Which of the following represents toluene?
C6H5CH3

Which of the following is an alkyne?
CH3CH2CCCH3

How many litres of water does the average North American use per day?
600 L

Which exposure scenario would be best described as acute exposure?
Inhalation of carbon monoxide causing death

Which of the following could be used as a monomer in a condensation polymer?
CO2HCH2CH2CH2CO2H

If concentration of atrazine in a 1238-L agricultural pond is 36 ug/L and during a rain event 32.8 L of runoff water enter the pond, what is the new concentration of atrazine in the pond?
35.1 ug/L

Toxicants that are ingested are usually absorbed at what site in the human body?
Small intestine

If the concentration of bicarbonate, HCO3-, increases in water, what is likely to occur to the concentration of Ca2+? Consider the equilibrium between calcium carbonate and bicarbonate.
Decrease

Which of the following does not make fetuses more vulnerable to toxicants?
Placental barrier between mother’s circulatory system and fetal bloodstream

Which process occurs in the kinetic phase of xenobiotic metabolism?
Detoxification

Which of the following would not be considered an endocrine disrupting compound?
Safrole
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Which element was commonly used as a pesticide in early part of the 20th century?
As

Which of the following pesticides is produced in the greatest quantity?
Herbicides

Which of the following pesticides is used to control snails and slugs?
Molluscicides

What is the first step in the process of eutrophication?
Addition of excess nitrogen and phosphorus to a water body

Which form of mercury is more likely to bioaccumulate in aquatic organisms?
(CH3)2Hg

Which of the following herbicide can be found in surface and groundwater?
Simazine

Of the following metals, which has the largest number of organometallic compounds in commercial use?
Sn

What is the half-life of cadmium in the human body and where does 50% of the Cd reside in the human body?
10 years, kidney

Which of the following is considered a “natural” pesticide?
Pyrethrin

Which of the following in not used in personal care products?
PCB

Which of the following compounds is an emerging concern for aquatic systems in the oil sands region of Alberta, Canada?
Naphthanic acids

Metals (e.g., Cd, Hg) have an affinity for which functional group in enzymes?
· SH2

Which of the following best describes a surfactant?
A molecule with an amphiphilic structure

Which of the following types of ionizing radiation consists of two protons and two neutrons?
Alpha particle

What is the relationship between the half-life a radionuclide and the first-order rate constant for the decay reaction?
Negative

Which of the three types of ionizing radiation produced by radionuclides has the greatest ability to penetrate tissue?
Gamma rays

All exposure to ionizing radiation can be traced back to anthropogenic sources.
False

Which of the following degradation products is produced from the anaerobic degradation of DDT?
DDD

Which compound has exhibited biomagnification in aquatic ecosystems and been used as a coolant and insulator in transformers and capacitors?
PCB

Which of the following persistent organic pollutants has been used as a stain-resistant coating?
Perfluorooctane sulfonic acid

What can be used to remove dissolved organic compounds, e.g., trihalomethane or herbicides from drinking water?
Activated carbon

What can be used to convert the more toxic As3+ found in ground water to As5+?
O3

What does the process of sonolysis produce to facilitate the destruction of dissolved organic compounds in water?
Reactive free radicals

Which solute in water is commonly removed by the addition of sulfite or hydrazine?
O2

Which of the following has been the most popular method of water disinfection?
Chlorine

What conditions are required for the precipitation of Mg(OH)2 in hard water?
High pH

Which of the following would be considered external treatment? (i.e., occur to entire water supply)?
Filtration

Which of the following could be used to remove colloidal solids from water?
Al2(SO4)3 - 18H2O

Which of the following forms from chlorine in water are effective at killing microorganisms?
HOCL

Which is added to water to remove Hg, Cd, or Pb?
S2-

Which of the following is not a disinfectant used in water?
Chlorobenzene

Which of the following does not produce trihalomethanes when used to disinfect water?
ClO2

Which of the following can soften water via chelation?
EDTA

Which form of iron is commonly found dissolved in groundwater?
Fe2+

Drink water and wastewater treatment are the same process.
False

What form of arsenic is most commonly found in surface water?
HAsO42-

Which of the following could be used to regenerate a water softener, i.e., displace calcium and magnesium ions from the resins?
NaCl

Which of the following is source of undesirable colour in drinking water?
Fe bound to dissolved organic matter

Which of the following species can be used in coagulation over a wide pH range?
FeSO4

Which of the following forms from HOCl and provides residual disinfection?
NHCl2

Which solute in water is commonly removed by the addition of sulfite or hydrazine?
O2

Which of the following can be used to reduce water hardness?
Ca(OH)2

Which of the following metals is responsible for extremely brittle bonds observed in Japanese post-menopausal women and was traced back to contaminated rice?
Cd

Which of the following substances has been linked to endocrine disruption in shellfish, oysters, and snails?
Organotin

Which is a pharmaceutical that has been commonly detected in drinking water?
Carbamazepine

 Which of the following herbicides has been found to be contaminated with 2,3,7,8-tetrachlordibenzo-p-dioxin?  
2,4,5-T

How is loot manganese commonly removed from water?
Aeration

What can be used to convert the more toxic As3+ found in groundwater to As5+?
O3

Which of the following pesticides is likely to accumulate in increasing concentrations based on trophic position?
Dieldrin

What does the process of photolysis produce to facilitate the destruction of dissolved organic compounds in water?
Hydroxyl radicals

Which of the following would not be used in drinking water treatment?
Anoxic digestion
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The electromagnetic radiation from the sun that is reflected back to space is called?
Albedo

Which of the following plays a critical role in the formation of photochemical smog?
NO2

Which of the following describes the short-term variations in the state of the atmosphere?
Weather

What best describes a temperature inversion in the atmosphere?
Increasing temperature with altitude

Which of the following components of air is not uniform across the surface of the Earth?
H2O

In which region of the Earth’s atmosphere is ozone present in the highest concentration?
Stratosphere

Which of the following are a common reaction intermediate found in the atmosphere?
OH

What regions of the electromagnetic spectrum does O3 more effectively absorb?
220 - 330 nm

 Which of the following components of air are the most stable?
N2

Which of the following chemical equations best describes the reaction that initiates ozone depletion?
CCl2F2 + hv → CClF2 + Cl 

Living organisms interact with which of the following regions of the atmosphere?
Troposphere

Which of the following can cause oxidative stress in organisms?
OH

Temperature inversions of the atmosphere are central to which environmental issue?
Urban air pollution

Which chemical bond is central to the issue of ozone depletion?
C-Cl

Why does the concentration of O2 decrease with altitude?
UV radiation causes dissociation

Which class of compound is responsible for ozone depletion?
Chlorofluorocarbons

In which region of the atmosphere is ionic nitrogen readily produced?
Ionosphere

Which best describes a temperature inversion in the atmosphere?
Increasing temperature with altitude

What is a major source of water in the stratosphere?
Photochemical oxidation of CH4

Which of the following is not directly associated with oxidative stress?
O3

Which of the following chemical equations best describes the reaction that initiates the formation of ozone?
O2 + hv -> 2O

In which region of the Earth’s atmosphere is ozone present in the highest concentration?
Stratosphere

What feature of Earth’s atmosphere reduces the loss of Earth’s H2O?
Tropopause

Hot equatorial air rises in the troposphere. As it rises, the temperature of the air decreases, the air expands and loses moisture, and then it sinks. What is the name for this air circulation pattern?
Hadley cells

Why is ozone critical to life on Earth?
Absorbs UV radiation 220 to 330 nm

How do cities produce a warmer microclimate than surrounding rural areas?
Greater amounts of CO2

Which of the following is not effective at controlling NO emissions?
Liquid scrubber

What type of radiation is responsible for the greenhouse effect?
Infrared

Which of the following limits ozone depletion but is absent at extreme low temperatures?
NO2

Which of the following chemical equations describe the production of NOx caused by combustion engines?
N2 + O2 -> 2NO

Which of the following particulates is produced from combustion, catalyzes heterogeneous atmospheric reactions, and is an important factor in global warming?
C (s)

Carbon dioxide has a greater impact on climate change than methane on a per molecule basis.
False

A high fuel-to-air ratio promotes the formation of hydrocarbons and carbon monoxide in exhaust gases.
True

Which halogen is commonly used in the production of fire retarding materials?
Br

What component of fuel can reduce the effectiveness of a catalytic converter?
S

If the greenhouse effect did not occur, what would be the temperature of the Earth’s surface?
-18 C

Which of the following has been used as an alternative to stratospheric ozone depleting CFCs?
Hydrohaloalkanes

Which of the following is NOT a consequence of climate change?
Ozone depletion

Which of the following is responsible for making all liquid water in the atmospheric acidic?
CO2

Which of the following is NOT directly associated with oxidative stress?
O3

Atmospheric particulates play a role in ozone depletion.
False

Which of the following is important for radio wave transmission?
Ionosphere

Which region of the Earth’s atmosphere has the greatest temperature due to gases absorbing high-energy wavelengths?
Thermosphere

What region of Earth receives the most solar radiation and what process distributes this energy around the globe?
Equatorial air convection

Which size of atmospheric particles are most damaging to lung tissue?
<2.5 micrometers

What factor plays a critical role in the seasonal ozone depletion observed in Antarctica?
Light

Which of the following has the greatest half-life in the atmosphere and is a potent greenhouse gas?
SF6

Which of the following chemical equations decribe the production of NOx, caused by combustion engines?
N2 + O2 -> 2NO

Which of the following is the major cause of the Asian brown cloud phenomena?
Incomplete combustion of biomass

A high fuel-to-air ratio promotes the formation of hydrocarbons and carbon monoxide in exhaust gases.
True

Lead gas lead to the formation of lead halide in the atmosphere, which is an example of a dispersion aerosol.
False

What feature of chlorofluorocarbons cause them to persist in the atmosphere?
Halogenation

Which of the following is a common hydrocarbon air pollutant produced by the combustion of gasoline?
2,2,3-trimethylbutane

Which of the following changes reduces the ozone depleting abilities of CFCs?
Addition of C-H bond which allowed for reaction with hydroxyl radicals

Which of the following is NOT a source of sulfur dioxide?
Nutrient fertilization in agriculture

Which best describes the size range of aerosols?
0.001 to 1 micrometer
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Which of the following is not an ion commonly found in soil solution?
Zn2+

Which are the most common elements found in Earth’s crust?
O, Si

Soil humus has a consistent chemical structure and is not soluble in water.
False

Which of the following would have a high affinity for planar polycyclic aromatic hydrocarbons?
Black carbon

Which of the following forms of organic matter has the lowest oxygen-to-carbon ratio? (i.e., O/C ratio?)
Black carbon

Which of the following ions do plant roots exchange for nutrient cations?
H+

Which of the following processes represents the highest potential risk due to fluorine exposure?
Processing of mined mineral to produce superphosphate fertilizer

Which of the following is a plant nutrient that is required in large quantities and is usually found in soil?
Sulfur

The contamination of surface water with pesticides and fertilizers due to runoff represents a point source of pollution.
False

When the soil pH if 7.6, in what form will the majority of 3,4,-dimethylaniline molecules (pKa 5.28) be present, and what is the most likely form of interaction with the solid phase present in soil?
Neutral, sorption to natural organic matter

Which of the following is a major source of radioactivity in the indoor atmosphere?
Rn

Which of the following in a secondary air pollutant?
O3

Which of the following would NOT be present in acid rain?
HClO3

What type of ultraviolet light is absorbed by ozone in the stratosphere?
UV-B

What would likely happen to the value of a soil-water distribution coefficient (Kd) if the specific area of mineral surface in the soil decreased?
Depends on whether chemical sorbs to surface

Which of the following functional groups are susceptible to reduction under anoxic conditions?
Halides

Which of the following metals poses a significant inhalation hazard in the metal processing and recycling industry?
Pb

Which of the following functional groups a potential site of hydrolysis under oxic conditions?
Ester

What will happen to the value of a solid-water distribution coefficient (Kd) for a particular neutral chemical, if the proportion of organic matter in the soil increases?
Increase

What is the most common method of zinc metal fume exposure?
Welding and cutting of zinc-coated steel

Which of the following is considered a micronutrient for plants?
Zn

Which of the following is a common non-hydrocarbon organic air pollutant? 
Formaldehyde



Which of the following processes represents the highest potential risk due to fluorine exposure? 
Processing of mined mineral to produce superphosphate fertilizer

Which of the following ions do plant roots exchange for nutrient cations?
H+

Which of the following functional groups on organic matter is responsible for cation exchange?
-CO2-

Which of the following is a broad-spectrum herbicide and is the most widely used pesticide in North America?
Glyphosate

Which of the following type of biotransformation reaction is not likely to occur in oxic conditions?
Reduction

Which of the following functional groups are associated with decreased biodegeneration of an organic chemical?
Halide

How many brownfields did the US Environmental Protection Agency estimate were in the US?
450,000

Which of the following represents the greatest risk as result of the Fukushima nuclear accident?
Cesium-137

What form of nitrogen is applied as fertilizer to agricultural fields?
NH4NO4

If a chemical has a Kd value of 1253 in a particular soil, and the soil has an organic carbon content of 6.7%, what will be the organic carbon normalized sorption coefficient?
18.701 L/kg

Which of the following substances is a primary concern at the majority of landfills?
CH4
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Which factor is important in determining the movement of metals in the environment?
pH

Which of the following describes the conversion of an organic pollutant to simple inorganic species?
Mineralization

Which of the following is a noxious intermediate formed in the process of photochemical smog production?
O3

Which family of bacteria have been observed to breakdown synthetic compounds, like DDT and naphthalene, under oxic conditions?
Pseudomonas

Which term describes the degradation of xenobiotics by microbial enzymatic systems that do not specifically use the xenobiotic as a substrate?
Cometabolism

Which of the following is not a form of physical waste treatment?
Cementation

Which physical property is largely responsible for the distribution of hazardous waste between the hydrosphere and the geosphere?
Solubility

Which of the following describes the microbial enzymatic process by which more complex molecules are broken down into less complex ones?
Catabolism

Which of the following reactions are usually associated with bacterial action?
Hydrolysis and oxidation-reduction

The term residence time refers to the amount of time a particular pollutant will be present in surface water.
False

What is the most important reactive species when destroying contaminants in water with photolysis?
OH free radical

Of the following, thermal treatment of wastes is not useful for which of the following.
Destruction of metals

Which of the following is the greatest source of ORGANIC chemicals in the environment?
Methane production from decomposition of organic matter by anoxic bacteria

Which of the following methods of controlling exhaust emission is unique to diesel engines?
Injection of ammonia into exhaust to inhibit production of NO

Which of the following primary air pollutants contributes to the formation of aerosols?
SO2

Which of the following elements in inorganic particulate matter originates from natural sources?
Si

Which of the following is NOT a physical property of a hazardous waste that determines their ability to move in the environment?
Half-life in water

What would be the destructive removal efficiency of a 2,3,7,8-TCDD, if the mass flow rate into the incinerator is 8.75 mg/s and the mass flow rate in the incinerator exhaust is 0.000875 mg/s?
99.99

Which of the following chemical equations describes the removal of chromium from water using precipitation?
Cr3+ + 3 OH- -> Cr(OH)3 (s)

What is likely to happen to a non-volatile cationic material in the environment?
Bind to sediment and soil

What can be done to increase the solubility of metals that are coprecipitated with Fe2O3 or MnO2, so that they can be removed with water?
Add of a reducing agent

Which of the following reactions are usually associated with bacterial action?
Hydrolysis and oxidation-reduction

Which best describes the process of pollutants being removed from the atmosphere through sorption to soil, water, or plants on the Earth’s surface?
Wet deposition

Which process involves the separation of volatile components from less volatile ones in a liquid mixture by the partitioning of the more volatile materials to a phase of air or steam?
Stripping

Reductive dehalogenation typically occurs under oxic conditions and it an important means of detoxifying alkyl halides.
False

Which of the following describes the process by which one species in solution (e.g., Cd, Cu, Au, Pb, Ag, Zn) is reduced by electrons at the cathode and another gives up electrodes to the anode and is oxidized here.
Electrolysis

What is the most likely route by PCBs will be biodegraded in the environment? 
Reductive dehalogenation

What is the most common removal mechanisms for highly non-volatile constituents such as benzo(a)pyrene?
Adsorption onto solid particles

Which of the following describes the degradation of hazardous waste using high temperatures and an oxidizing atmosphere?
Incineration

Which is the most important solid sorbent used in waste treatment?
Activated carbon

Designate which of the following would be least likely to be produced by, or used as a reagent for the removal of metals by their precipitation from solution.
KNO3

What is produced during anoxic waste treatment that can be used to precipitate metals?
H2S

Which describes the process that hydroxyl radicals undergo when they interact with organic compounds in the troposphere?
Abstraction

Which of the following describes the process of vitrification?
Consists of embedding wastes in a glass material

Which of the following types of reactions is most likely to occur in an anoxic environment?
Addition

Which of the following is not a reason for an observed lag period in biodegradation?
High organic carbon content of soil

If a chemical has a soil-water distribution coefficient (Kd) of 364 and the concentration of the chemical in the pore water of soil is 46 ng/L, what would be the concentration of chemical in the solid portion of the soil?
16,744 ng/kg

What did Carl Bosch and Fritz Haber make possible?
Production of NH2 from N2 and H2

What percentage of the oil in an oil field is removed through primary recovery?
30%

Which of the following is the first step in the removal of nitrogen in wastewater treatment?
NH4+ + 2O2 -> NO3- + 2H+ + H2O

The work of Carl Bosch and Fritz Haber resulted in which of the following?
Agricultural revolution

What is the approximate percentage of energy conversion from light to electricity produced by a photovoltaic cell?
15%

How much power was consumed by the world in 2011?
17.8 trillion watts

The second law of thermodynamics states that energy can neither be created or destroyed.
False

Which two possible sources of renewable energy have very high potential for energy production but have not yet been attempted on a large scale?
Wave and ocean thermal power

Which of the following nuclear fuel sources produces the least amount of dangerously radioactive waste material?
Th-232

Which is critical in the production of biogas?
Anoxic bacteria

What are the conversion efficiencies of experimental and commercial photovoltaic cells, respectively?
30%, 15%

Solar thermal and photovoltaic energy produce energy from the sun using the same method.
False

How much energy does it take to raise the temperature 1g of liquid water by one degree Celsius?
4.184 J

The use of biomass produced as a by-product of crop production (i.e., straw from wheat and rice production or cornstock ethanol production could produce a net energy gain as opposed to using food grains or sugars.
True

Which of the types of wastewater treatment results in the greatest reduction in biological oxygen demand (BOD)?
Secondary

Which is the type of uranium that is fissionable and it’s percentage of natural uranium?
U-235, 0.71%

Which of the following represents the reaction that occurs at the anode of a hydrogen fuel cell?
2H2 -> 4H+ + 4e-

What phosphate concentration can be present in municipal wastewater and to what concentration should it be reduced in order to prevent algal growth?
25 mg/L, <0.5 mg/L

Corn is the best crop to use in the production of fuel.
False

Tertiary wastewater treatment exclusively involves the removal of dissolved inorganic materials.
False

Which useful gas is produced during anoxic digestion in the activated sludge treatment process?
CH4

What group of organisms could hold great potential for the production of biodiesel?
Algae

What percentage of oil in an oil field is removed through primary recovery?
30%

How many barrels of shale oil are estimated to be available worldwide?
5 trillion barrels

Which process is being used to extract heavy oil in the Alberta Oil Sands that has less of an environmental impact relative to digging up the deposits?
Steam-assisted gravity drainage

In 2015, what percentage of the world energy is projected to be produced by renewal source of production?
11%
