QUESTION 1 (10 MARKS)

a) (4 MARKS) Write out the full name for the following acronyms:

TLV: Threshold Limit Value.
KOW: Octane water Coefficient.
KOC: Soil Sorption Coefficient. 
F&EI: Fire and Explosion index.

b) (2 MARKS) Name two roles or responsibilities of Chemical engineers in chemical process Safety.

1) Moderate 			2) Prevention of Accidents.

c) (1 MARK) Provide one reason why Bill C-45 in an important bill for the Canadian Chemical process industry.

Because it will motivate individuals with authorities to make workers safety their number one priority since they could face criminal charges and penalties if workers are harmed.

d) (2 MARKS) what is the incident pyramid, and what does it tell you?

It is a hericay that depicts the severity of an incident and their relative occurrence 

e) (1 MARK) Provide one reason why “classification criteria” are useful.

Because it translates numbers or ranges of numbers, to different or more specific meanings that will provide better understanding for the reader.

QUESTION 2 (8 MARKS)

a) (4 MARKS) you have been given portable mug made of bisphenol-A (BPA).
Rank, in order of increasing leaching rate of BPA, the following drinks for your mug: Cold (4 C) coffee (note that coffee is acidic), Cold (4 C) water, hot (50 C) water, hot (50 C) milk.

Cold water < Cold coffee < hot water < hot milk.

b) (4 MARKS) Justify your ranking of each liquid by commenting on one of its properties that affects the BPA leach rate.






QUESTION 3 (5 MARKS):

a) (4 MARKS) List 4 of the 5 requirements for dust explosions.

1. Accumulation of dust.	2. Incident causes dust to scatter in air.
3. Confinement.		4. Ignition source (i.e. flames, hot surfaces)
5. Oxygen.

b) (1 MARK) Provide one strategy for reducing the risk of dust explosions.

By enforcing occasional/regular and thorough cleaning of the facility from the dusts that leads to explosions. With no dust, no dust explosion occurs.

QUESTION 6 (6 MARKS)

Tetrachloroethylene was widely used as a dry-cleaning and degreasing solvent, and has been detected in some North American city drinking water systems.

The non-carcinogenic effects resulting from the exposure by ingestion of this compound were determined in two independent sub-chronic studies in mice. Both studies increased liver triglycerides and liver weight/body weight ratios were significantly higher than controls. At higher doses, a number of other effects were also observed. Both studies established the NOAEL as 11mg/(kg dry) and LOAEL at 61 mg/(kg dry).

Determine the reference for human ingestion for tetrechloroethylene using both the NOAEL and the LOAEL. Select a singular reference dose for humans and explain your recommendation to the agency that has requested your recommendation.

a) (3 MARKS) Using the NOAEL:

RfD = NOAEL / FA FS FH

RfD = 11 (mg/kg dry) / (103) = 0.011 (mg/kg dry)

b) (3 MARKS) Using the LOAEL: 

RfDNOAEL = LOAEL / FA FS FH FL

RfDLOAEL = 61 (mg/kg dry) / (104) = 0.0061 (mg/kg dry)

I recommend the does of 0.0061 (mg/kg dry) since it is the lowest value. It is always best to use minimum amount possible.




QUESTION 7 (15 MARKS)

Someone uses a pond on a golf course to raise trout for the golf club restaurant. The golf course uses 2,4-D as an herbicide. During a recent application of herbicide on the golf course, the grounds man sprayed 100 g of herbicide on the pond by accident. The volume of the pond is 1.5 million liters.

2,4 dichlorophenocyacetic acid (2,4-D) (Picture)


The following for 2,4 D n-butyl ester was obtained from EPIWIN
Molecular weight: 221.04 g/mol
Log KOW = 2.41
Maximum water solubility = 336.2 mg/ L (25 C)

a) (3 MARKS) What is the bioaccumulation potential for this compound? 




b) (4 MARKS) Determine the LC50 for small trout in this pond, using guppies as a surrogate:





Was the LC50 exceeded after the recent herbicide concentration in the pond?






c) (8 MARKS) Determine the amount of 2,4D that would be ingested if a person were to consume 0.25 kg of trout flesh from this pond after the herbicide application. Assume that the pond is well mixed, the temperature of the pond is 25 C, and that the amount of herbicide taken up by the sediment and biota are negligible compared to the amount dispersed in the pond.







[bookmark: _GoBack]QUESTION 8 (15 MARKS)

Alpha hydrocyl acids, for example, glycolic acid, are used in cosmetic and skin care products. In small quantities these chemicals are rapidly decomposed into a compound naturally produced in the body. In large quantities, these chemicals may have other side effects.

(PIC OF A COMPOUND) chemical structure of glycolic acid (MW: 76.05 g/mol)

Estimate the following properties of this compound and comment on the classification of this compound for the particular property (one sentence).

1. Octanol-water partition coefficient (4 MARKS + 1 for classification).
2. Water solubility (2 MARKS + 1 for classification).
3. Soil sorption coefficient (3 MARKS + 1 for classification).
4. Biodegradability (2 MARKS + 1 for classification).



1. Occupational health and safety terms.
2. Bill C-45.
3. The terms for estimating chemical properties.
4. The equations used to estimate different chemical properties.
