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Question 1
a) What was the main finding of “Silent Spring”?
The main finding of the book Silent Spring was how Carson thought that the chemical product companies were responsible for the cause of environmental epidemic. The use of pesticides, most of which were developed during the WWII, which caused birds and other animals to die due to DDT and other oil based products. The book mainly focused on birds and how they are effected due to the pesticides sprayed by the U.S government.  (The Story of Silent Spring. (2013, May 12). Retrieved October 1, 2015.)

b) What happened during the Donora episode? 
The Donora was a smog which happened during 1948 in Pennsylvania. The smog was caused by an inversion due to the rise in temperature and it was responsible for the deaths of 20 people and the sickening of over 14,000 people. The buildup of smog days beforehand caused people to cough and develop asthma and respiratory infections, which later contributed to deaths of many people who resided in Donora up to within a month of the incident. (Peterman, E. (2009, February 2). The Pennsylvania Center for the Book - Donora Smog. Retrieved October 1, 2015. )

c) What policy changes were triggered by the Cuyahoga River fire? 
It caused a great amount of water control policies were put in, such as Clean Water Act (CWA), which were responsible for the maintaining clean water and controlling chemical and biological outputs not only in Cuyahoga River but every river and lakes that is located within United States. There was also the Great Lakes Water Quality Agreement (EPA) which is responsible for maintaining safety in humans as well as the environment by putting in regulations to control the quality of rivers and lakes in United States. (The Cuyahoga River Fire (1969). (PDF). Retrieved October 1, 2015.)

d) What was the Love Canal incident?
It was an incident where a small town was affected by buried chemicals from 1940s and 1950s that was breached by workers trying to dig a sewer system near a land which was sold by a school knowing the hazards of the land. It caused the hazardous chemical to stream off in to the water systems, creeks and rivers, causing birth defects and other problems such as enlarged body parts. It caused a massive protest which caused the government to declare unprecedented state of emergency. (Beck, E. (1979). The Love Canal Tragedy. Retrieved October 1, 2015.)


e) What changes occurred as a result of the Love Canal incident? 
The United States Congress passed a Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) in response to the incident. This Act was to respond to other incidents concerning family health and contaminants, where the family exposed to these hazards are compensated and relocated to prevent further damages. (Love Canal - A Brief History | SUNY Geneseo. (n.d.). Retrieved October 1, 2015. )

Question 2
Other than Greenhouse effects it also causes acid rains causing habitats to die and animals to suffer as well as cause large body of waters to become polluted. It causes lands to become acidic and damages the quality of soils. It causes massive air pollution due to the burning of fossil fuels, it produces hydrocarbons which can combine with the ozone and causing smog which and cause another disaster such as the Donora episode. (The Hidden Cost of Fossil Fuels. (n.d.). Retrieved October 1, 2015. )

Question 3
The most common method we use to clean and treat our water is adding chlorine in to our water causing pathogens to die. It is necessary to remove NOM because, while they don’t pose a threat to human health, they are known to react with the chlorine and cause by products known as DBPs, most common types being THMs and HAAs, and these are known to be carcinogenic and toxic. (Study on characteristics and removal of NOM in water. (n.d.). Retrieved October 1, 2015.)


Question 4
a) Water Sample
Assuming water is 1 kg/L
(i) Calculate the ppb
(0.002 mg/L)*(1 L/kg)*(1000 µg/mg) = 2 µg/kg = 2 ppb
(ii) Calculate the ppt
(0.002 mg/L)*(1 L/kg)*(1000000 ng/mg) = 7ng/kg = 2000 ppt


(iii) Calculate the µM
(0.002 mg/L)*(1 milmol/ 540 mg)*(1000 µmol/milmol) = 0.00370 = 3.70 x 10-3 µM

b) Fish Sample
Assuming we take 1000g of fish samples
(i) Calculate the ppm
(0.002 mg/g)*(1000 g/kg) = 2 mg/kg = 2 ppm
(ii) Calculate the ppb
(0.02 mg/g)*(1000g/kg)*(1000 µg/mg) = 2000 µg/kg = 2000 ppb

Question 5
a) in ppm
 (10mg/L)/(1 kg/L) = 10 ppm
b) moles/L
(14*1N)+(16*3) = 62g/mol
(10 mg/L)*(1 g/ 1000mg)*(1mol/ 62g) = 1.6x10-4 moles of NO3- / L
c) mg NO3‐‐N/L,
(10 mg NO3/L)*(1 mol NO3 /62 g NO3)*(1 mol N/ 1 mol No3)*(14g N/ 1 mol N) = 2.3 mg NO3‐‐N/L,
d) ppb
(10 mg/L)/(1 kg/L)* (1000 million / 1 billion) = 10000 ppb

Question 6
Assume 100 percent dissociation of H+ and OH-
a) 15 mg/L of HSO4- = (1*1)+(32*1)+(16*4) = 97g/mol
(15 mg HSO4- /L)*(1 milmol HSO4- / 97 mg HSO4-)*(1 milmol H+ / 1 mmol HSO4-)*(1 mol/ 1000 mil mol) = 0.0001546 mol H+ = 1.55*10-4 mol H+
pH = - log (1.55*10-4) = 3.81
b) 10 mM NaOH = (23*1)+(16*1)+(1*1)= 40 g/mol
(10 milmol NaOH / L)*(1 mol OH- / 1 mol NaOH)*(1 mol/ 1000 milmol) = 0.01 mol OH- 
= 1*10-2 mol OH-
OH- = 10-2 Therefore 14 – 2 = 12 
pH = 12
c) 2500 µg/L Of HNO3 = (1*1)+(14*1)+(16*3)  = 63 g/mol
(2500 µg/L HNO3/L)*(1µmol HNO3 / 63 µg HNO3)*(1 µmol H+/1 µmol HNO3)*(1 mol/ 106 µmol)
=0.0000397 mol H+ = 3.97*10-5 mol H+

pH= - log (3.97*10-5) = 4.40


Question 7
a) Iron concentration in ppm
ppm = mg/kg = (mg/L)/(kg/L)
ppm = (5.6 mg/L)/(2 kg/L)
= 2.8 ppm
b) If any nitrate concentration exceeds 44.3 ppm
(44.3 mg NO3/L)*(1 mol NO3/ 62 g NO3) *(14 g N/ 1 mol N)*(1 mol N/ 1 mol NO3) = 
= 10 mg NO3 – N / L  and there for since the maximum amount is 10 mg before it surpasses 44.3 ppm, all three wells exceeds 44.3 ppm.

Question 8
a) What is the hardness of the water in units of mg/L as CaCO3? 
Ca2+ = (190 mg Ca2+/L)*(1 milmol Ca2+/ 40.1 mg Ca2+)*(1 milmol CaCO3/ 1 milmol Ca2+) x (100 mg CaCO3/ 1 milmol CaCO3) = 473.8 mg CaCO3/L

Mg2+ = (84 mg Mg2+/L)*(1 milmol Mg2+/ 24.8 mg Mg2+)*(1 milmol CaCO3/ 1 milmol Mg2+)*(100 mg CaCO3/ 1 milmol CaCO3) = 338.7 mg CaCO3/L

Fe2+ = (0.1 mg Fe2+/L)*(1 milmol Fe2+/ 66.9 Fe2+)*(1 milmol CaCO3/ 1 milmol Fe2+)*(100 mg CaCO3/ 1 milmol CaCO3) = 0.1495 mg CaCO3/L
Cd2+ = (0.2 mg Cd2+/L)*(1 milmol Cd2+/ 112.4 Cd2+)*(1 milmol CaCO3/ 1 milmol Cd2+)*(100mg CaCO3/ 1 milmol CaCO3) = 0.1800 mg CaCO3/L

Total hardness = (473.8 + 338.7 + 0.1495 + 0.1800) = 812.8 mg CaCO3/L

b) Determine the alkalinity of the water in units of mg/L as CaCO3
[CO32-] = (30 mg CO32- /L)*(1 g/ 1000 mg)*(1 mol CO32- /60 g CO32-) = 0.0005
[HCO3-] = (260 mg HCO3-/L)*(1 g/ 1000 mg)*(1 mol HCO3-/61 g HCO3-) = 0.0043
Plug in to 10‐10.3 = [H+][CO32‐] /[HCO3‐] 
H+ = (10-10.3 (0.0043))/(0.00050)
H+ = 4.3*10-10 mol/L
OH- = 1*10-14/ 4.3*10-10 mol/L
OH- = 0.000023 = 2.3*10-5 mol/L
H+ = (4.3*10-10 mol/L)*(1 mol CaCO3/ 2 mol H+)*(100 g CaCO3/ 1 mol CaCO3)*(1000 mg / 1g) = 0.0000215 mg CaCO3/L
OH- = (2.3*10-5 mol/L)*(1 mol CaCO3/ 2 mol OH-)*(100 g CaCO3/ 1 mol CaCO3)*(1000 mg / 1g) = 1.15 mg CaCO3 /L
CO32- = (30 mg CO32-/L)*(1 milmol CO32-/ 60 CO32-)*(1 milmol CaCO3/ 1 milmol CO32-)*(100mg CaCO3/ 1 milmol CaCO3) = 50 mg CaCO3/L

HCO3- = (260 mg HCO3-/L)*(1 milmol HCO3-/ 61 HCO3-/)*(1 milmol CaCO3/ 2 milmol HCO3-)*(100 mg CaCO3/ 1 milmol CaCO3) = 213.1 mg CaCO3/L
Alkaline = [CO32-] + [HCO3-] + [H+] + [OH-] = (50 mg CaCO3/L) + (213.1 mg CaCO3/L) + (2.15*10-5 mg CaCO3 /L) + (1.15 mg CaCO3 /L) = 246.25 mg CaCO3 /L
c) Estimate the sample pH
pH = - log [4.3*10-10] = 9.36
d) Check if the analysis meets the acceptable error limits
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