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Refer to the article “A Study of Storage Tank Accidents” for Questions 1 through 4.

1. Figure 2. Fishbone diagram of accident prevention. 
Which lean manufacturing principle is listed as a Workplace element?  _______________________________________________________ 
Which two elements of Operation/Management refer to principles identified in Deming’s 14 points? _______________________________________________________
_______________________________________________________
2. Tables 1-7 
In which continent did most of the accidents occur? ________________________________________________________
During which time period was Gasoline/Naphta the most frequent type of tank contents involved in the accidents studied? ________________________________________________________________________
Accidents involving oil products were most often associated with which type of tank? ________________________________________________________________________
What was the most frequent cause of tank accidents? ________________________________________________________________________
Develop a Pareto diagram for the type of tank contents for the period from 1970-1979.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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3. Figure 1. Fishbone diagram of accident causes. 

Develop a checklist for Operational Error based on the elements listed in the Fishbone diagram of accident causes. Assume the checklist will be used as part of a quality management system at the Texas Standard Company which has the refineries in Houston, Dallas and Galveston.

4. Section 3.9 Open Flames

Read Section 3.9 which describes accidents caused by open flames. Choose two sections of the ISO 9001 Requirements that, if implemented, might have prevented the accidents. Use between six and twenty sentences to complete your answer.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Use the following triangle to show the location of the four elements of the documentation pyramid.

6.   Consider the following data on customer satisfaction ratings in which 100 is the highest possible rating.

Macon
Baltimore
Houston
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88.0
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Conduct a one-way ANOVA and Tukey analysis in Minitab. Copy and paste the output from the session window in the space below. FOR THIS PROBLEM, it is not necessary to include hypotheses and decisions.

Make recommendations for management based on your analysis.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. Consider the following data on safety violations at the Montgomery and Halifax plants.   Conduct a two-way ANOVA and interaction analysis in Minitab. FOR THIS PROBLEM, include hypotheses and decisions and conclusions.

	Routine Inspection
	Plant
	Shift

	10
	M
	1

	12
	M
	1

	10
	M
	1

	6
	M
	1

	9
	M
	1

	8
	H
	1

	13
	H
	1

	12
	H
	1

	15
	H
	1

	18
	H
	1

	2
	M
	2

	5
	M
	2

	6
	M
	2

	7
	M
	2

	9
	M
	2

	15
	H
	2

	21
	H
	2

	22
	H
	2

	26
	H
	2

	28
	H
	2


Make recommendations for management based on your analysis.  ________________________________________________________________________________________________________________________________________________________________________________________________________________________
Choose two sections of the ISO 9001 Requirements that, if implemented, might help prevent future safety violations. Use between four and six sentences to complete your answer.
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