
1. 1970s – 1286 toxic sites ID’s, SUPERFUND

a. 1000-1600 toxic chem/year in USA

2. Water Pollution – 30,000/yr dead

a. Who knows how to study the chart, but the only thing causing lung disease was chloroethylene (vinyl chloride)

b. Insecticides (in order of persistence (long to short term))

i. Chlorinated hydrocarbons – DDT, -in, chlor-

ii. Organophosphates – -thion

iii. Carbamates – misc other names

c. Control of Salmonella typhi

i. 1896ish – agglutination test

ii. 1910 – milk pasteurization started

iii. 1920 – complete milk pasteurization

d. sources of water

i. surface water #1

ii. ground water #2

e. purification process – 1800g/person/day needed

i. aeration – removes taste, odor, iron, dissolved gases

ii. coagulation, precip, flocculation – removes chem, color, turbidity w/ use of ALUMINUM SULFATE

iii. filtration – junk chem, microbes

iv. softening – NaZEOLITE used to remove Ca & Mg

v. disinfection – Na or K hypochlorite used

vi. adsorption – charcoal

vii. corrosion correction – pipes coated w/ BITUMEN

viii. 2.6M tons of cholorine used

ix. testing for E. coli

1. lactose fermentation test

2. eosin methylene blue – leaves green metallic sheen

3. no more than 1.05 colony forming units allowed

3. Air Pollution

a. Pollutants

i. Absent from normal atmosphere (4)

1. Nitric oxide

2. Carbon monoxide

3. Sulfur dioxide

4. Sulfur trioxide

ii. Present in small amounts normally (3)

1. Nitrogen dioxide

2. Nitrous oxide

3. Ozone

b. Trivial stats section

i. Pollutants/ranks

	Pollutant
	Emissions Rank
	Health Rank

	Sulfur Oxide
	3
	1

	Particulates
	5
	2

	Nitrogen Oxides
	4
	3

	Hydrocarbons
	2
	4

	Carbon  Monoxide
	1
	5

	Source
	Emissions
	Health

	Stationary Fuel
	2
	1

	Industry
	3
	2

	Transport
	1
	3

	Agriculture
	4
	4

	Solid Waste
	5
	5

	Misc
	6
	6


ii. atmospheric layers (in order)

1. troposphere – normal gases – 7 miles

2. stratosphere – ozone – 30 

3. mesosphere – 53

4. thermosphere – 53+

c. Pollutants’ affects

i. Photochemical smog (3)

1. Nitrogen oxides – vehicles, fossil fuels

2. Hydrocarbons – vehicles, paint, pesticide

3. Carbon monoxide – vehicles, deforestation

ii. Acid deposition (2)

1. Nitrogen oxides – vehicles, fossil fuels

2. Sulfur dioxide – fossil fuels

iii. Greenhouse effects (5)

1. Nitrogen oxides – vehicles, fossil fuels

2. Carbon dioxide – vehicles, fossil fuels, deforestation

3. Methane – vehicles, farms

4. CFCs – refrigerants, Styrofoam

5. Halons – fire extinguishers

iv. Ozone destruction (2)

1. CFCs – refrigerants, Styrofoam

2. Halons – fire extinguishers

d. Primary/secondary pollutants

i. Primary (6)

1. CO

2. CO2

3. SO2

4. NO

5. Hydrocarbons

6. Suspended particles

ii. Secondary – no need to memorize, if not primary, obviously secondary

1. Special note – peracetonitryls (PANS)

e. Ozone layer business

i. Studied by Mario Molina

ii. Skin cancer : 1970 – 200K, 2006 – 600K, 3 fold increase

4. Solid Waste

a. Stats

i. 5.5B tons/year

ii. 27 tons/person/year

iii. 125 pounds (60kg)/person/day

b. sources

i. agriculture 51%

ii. mining 38%

iii. industrial 8%

iv. municipal 3%

c. fate of solid waste

i. landfills 82%

ii. recycled 10%

iii. incinerated 7%

iv. composted 1%

d. paper makes up most of waste

e. composting requires C:N ratio = 30:1

5. Sewage (he called the shit poop)

a. Primary – removal of solids

b. Secondary – biological degradation

i. Aerobic digestion – Sphaerotilus, beggiatoa

ii. Anaerobic – methanococcus, peptococcus
c. Tertiary – rarely used, costly, recycling of water

i. Involves chlorine

1. Replaced w/ ozone in Europe

2. Replaced w/ UV light in USA

d. Septic tank – used by 50M families

i. Can’t flush poisons or grease

ii. Septic must be minimum 15 feet from water source

e. Clivus multrum – European composting toilet – no water except urine

6. Food (how good is it)

a. Illness

i. Bacterial

1. Salmonella – #1 food poisoning – poultry, eggs

2. Staph aureus - #2 food poisoning

a. Heat stable emetic exotoxin

3. Bacillus cereus – emetic toxin

a. Saprophytic – contam rice and meat

4. Pseudomonas cocovenenans – Bongkrek disease (coconuts)

5. Clostridium botulinum – most deadly toxin

a. Anaerobic spores – canned foods

b. Heat labile

6. Campylobacter jejuni – similar vibrio – unpasteurized milk

7. Listeria monocytogenes – grows @ low temp

a. Soft cheeses

8. Yersinia enterocolitica – raw veggies

9. Shigella – egg salad

10. V. cholerae – deadly dehydrating – shellfish

ii. Chemical

1. Ciguatera/Scombroid – fish, skin toxins

2. Manimata disease – mercury poisoning

3. Amanita - mushrooms

iii. Viruses

1. HAV – shellfish

2. Norwalk/rotavirus – found in GI tract

iv. Parasites

1. Giardia lamblia – contaminated water

v. Mycotoxins – mold toxins – aflatoxins, ergot

b. Preservatives

i. Benzoic acid (sodium benzoate) – parabenz – soft drinks, jams

ii. Sodium nitrate/nitrite – carcinogenic

iii. Sulfur dioxide – antibrowning for fruits

iv. Citric acid – desired acidity in jams, soda

v. Acetic acid – desired acidity in baked goods

vi. Canning

1. Thermophilic anaerobic spoilage

a. Bulge

b. Bacillus steathermophilus

2. Mesophilic spoilage

a. Bulge due to broken seal

3. Flat sour spoilage

a. No bulge

vii. Lyophilization – freeze drying

c. Vitamins and deficiencies

i. Thiamine – beriberi

ii. Riboflavin – ariboflavinosis(duh), swollen purple tongue

iii. Niacin – pellagra

iv. B6 – fissures in corner of mouth

v. Biotin – flaky dermatitis

vi. Folacin – megaloblastic macrocylic anemia

vii. B12 – megaloblastic macrocylic anemia, deterioation NS

viii. C –scurvy, bleeding gums

ix. A – night blindness, xerophthalmia

x. D – rickets (children), osteomalacia (adults)

xi. E – anemia (premature infants)

xii. K – bleeding (infants)

7. Milk

a. Carries IgA – natural passive immunity

b. Pasteurization

i. 62.9 for 30 mins – LTLT – standard

ii. 71.6 for 15 sec – HTST

iii. 87.8 for 3 sec – UHTST – Europe/California

iv. raw milk – 100K colony forming units, only 20K after past

1. Grade A = 20,000 cfu/ml

c. Milk borne diseases

i. Bacilliary dysentery – shigella sonnei

ii. Scarlet fever and dharygitis – strep pyogenes

d. Zoonotic disease (cow to man)

i. Undulant fever – brucella abortus

ii. Bovine TB – mycobacterium bovis

iii. Q fever – coxiella burneti – rickettsial

e. Spoilage of milk

i. Acid producers – lactobacillus spp, strep lactis, Escherichia

ii. Gas producers – clostridium, candida

iii. Ropy/stringy – alkaligenes, aeorbacter, strep cremoris

iv. Curdling – bacillus subtilis, pseudomonas

v. Abnorm flavor – pseudo itchy (fish), coliforms

vi. Lipolysis – pseudo, achromo

f. Testing milk

i. Phosphatase test – adequate heat

ii. Reductase – indirect bacteria count (methylene blue)

iii. Plate count – direct bac count – nutrient agar

iv. Coliforms – obvious, contamination w/ feces

v. Pathogens – ID pathos

g. Fermented milk products

i. Sour cream – s. cremons, s. lactis

ii. Yogurt – s. thermophilus, l. bulgaricus

