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Question 1:
(a) What was the main finding of “Silent Spring”?
The main finding of Silent Spring is the negative impact humans have posed on the natural environment.  More so, the environmental book focuses on the damages caused by the arbitrary use of the pesticide DDT. It encourages the United States to reconsider its pesticide policies (Griswold 2012). 

(b) What happened during the Donora episode?
The Donora episode became a historic air inversion that resulted in a wall of smog killing about 20 people and made over 7,000 people ill in 1948. This occurred in Donora, Pennsylvania, which was a mill town on the Monongahela River.  It is known to be one of the worst air pollution disasters (Hamill 2008).

(c) What policy changes were triggered by the Cuyahoga River fire?
The Cuyahoga River has caught fire at least 13 times but the biggest fire was in 1952 and caused over $1 million in damages (Adler 2014). In 1969 the river caught the attention of media and new policies were triggered. The "Clean Water Act", "Great Lakes Water Quality Agreement", "Environmental Protection Agency", and the "Ohio Environmental Protection Agency" were all created. This resulted in improved water quality of this river (Griffith2004).

(d) What was the Love Canal incident?
The Love Canal incident occurred in 1978. The Love Canal was a town located near Niagara Falls in upstate New York. It was home to hundreds of houses and schools. However, this little rural area sat upon over 20 tonnes of toxic waste that was buried underground in the 1940's and 1950's (Beck 1979).

(e) What changes occurred as a result of the Love Canal incident?
By 1978, all of the toxic waste under the Love Canal began to bubble and leak into the backyards and cellars of homes and buildings. It became an unavoidable and unfixable problem. Residents were forced to sell their homes and move elsewhere. In 1980 a foundation was formed called the "Superfund program" which helps pay for cleanups at toxic areas like the Love Canal (Beck 1979).

Question 2:
Other than the greenhouse effect what are other environmental impacts of the combustion of fossil fuels?
Other environmental impacts of the combustion fossil fuels are things such as: air pollution, acid rain, oil spills and climate change. Along with these environmental impacts, fossil fuels have also been the cause for smog (Chmielewski 1999).

Question 3:
What is the most common, used method for disinfection of drinking water in the Canada?  Why is it important to remove the naturally occurring organic matter (NOM) before disinfecting drinking water?
One of the most commonly used methods for disinfecting drinking water in Canada is the use of chlorine as a disinfectant. Chlorine is used to disinfect water as it can kill most microorganisms that are found in water. Since chlorine is a commonly used method for disinfecting water, the NOMs can react with the chlorine and forms of chlorination by-products which are linked to cancerous diseases. It is important to be sure to remove the NOMs before disinfecting drinking water to avoid this problem (Garcia 2011).

Question 4:
In the water samples, what is the aqueous concentration of Mirex in units of: 

(a) ppb




 (b) ppt







(c) µM


In the fish samples, what is the concentration of Mirex in fish in:
(a) ppm



(b)ppb



Question 5:
A water sample contains 10 . What is the concentration in a dilute water in units of:
(a) ppm
	so, 10  = 10 ppm
 (b) 

10 



(c) 



 (d) ppb


Question 6:
Determine the equilibrium pH of aqueous solutions of the following strong acids or bases:
(a)  

To find the equilibrium pH, use the following equation:




(b) 10 mM NaOH

To find the equilibrium pH, use the following equation:






 (c) 


Question 7:
(a) A liquid sample has an iron concentration of 5.6 mg/L. The density of the liquid is 2000g/L. What is the iron concentration in ppm?






(b) Near three rural wells nitrate concentrations were reported as 12 mg NO3- ,   , 20 mg NO3.  Do any of these three wells exceed the 44.3 ppm level?
(i) 12 mg NO3- N/L


This exceeds the 44.3 ppm level, not safe. 

(ii) 

This does not exceed the 44.3 ppm, safe.

(iii) 20 mg NO3N/L

This exceeds the 44.3 ppm limit. Not safe. 

Question 8:
(a) What is the hardness of the water in units of mg/L as ?
The molar mass of CaCO3, Ca2+ and Mg2+ and Fe2+  and Cd2+ respectively:

The ratios of the molar masses are:



The total hardness is calculated by the following formula:
TOTAL HARDNESS (TH) = SUM OF ALL POLYVALENT CATIONS

The hardness for the groundwater is as follows:
[CaCO3]= (Molar Mass Ratio)[Mg+2]+(Molar Mass Ratio)[Ca]+(Molar Mass Ratio)[Fe2+]



(b) Determine the alkalinity of the water in units of mg/L as CaCO3.
MW of CO32-=60 g	z of CO32-= 2	EW of CO32-= 30
MW of HCO3-=61 g	z of HCO3-= 1	EW of HCO3-= 61

Converting to :


To calculate alkalinity, use the following formula:


To represent in units of :






(c) Estimate the sample pH.



(d) Check if the analysis meets the acceptable error limits. 
Using the given information, each cation and anion is converted to concentration of 



As 3.4 is not smaller or equal to 0.30, the analysis does not meet the error limits. 
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