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Forewarned is forearmed
For some years now, a mining
company has been seeking a
foothold in your region.
You are participating in in an
advisory committee to inform
citizens about the risks and
appropriate actions to take to
live in order to live in harmony
with the mining exploration.
Your role is to communicate information from the company to the citizens so they can make
informed decisions.
This type of mining will cause noise and earthquakes. Therefore it is important to identify
the effects related to the process and to inform the citizens as accurately as possible.
The company has targeted three potential areas for the mining and it has given you a lot of
technical information that should help you analyze the situation.
In this learning situation, you will have to use your mathematical competencies, as well as
your knowledge in functional analysis to solve two complex tasks:

Task 1: Choose the mining area that will minimize noise disturbance?
Task 2: Evaluate the potential risks to health and damage to buildings from microearthquakes caused by the explosions of the mining process.

It’s up to you now!
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Task 1
Choose the mining area
Context
In order to mine, the company must use explosives, which can cause a noise nuisance. The
energy released from these types of explosives is very high. The explosions disturb ambient
air and produce high intensity sounds.
To accurately explain the effects of the explosions to the citizens of your region, you must
find a manner to clarify the situation.
The company has provided you the following information:
● The used explosives release a sound intensity such as
;
● I0 represents the reference intensity, for a human a sound is audible as of 10-1
Watt/m2 ;
In order to facilitate the interpretation of these high numbers, and their order of magnitude,
we will define the noise level as follows :

Where:
N: Noise intensity level (dB decibels)
I: Noise intensity (Watt/m2)
To explain how emitted sounds from the explosions fade depending on the distance, you
searched the Internet for information on the relationship between the noise level and the
distance. You have found that the noise was reduced of the following value
For d > 1 where:
● R(d) : represents the reduced noise level;
● d the distance of the source in meters ;
The three potential exploitable areas are situated at variable distances from populated
sectors:
Area 1: 2.8 km
Area 2: 3.5 km
Area 3: 8.0 km
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Using this information, determine which area zone must be favored.
Present below the steps of your approach
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Your impressions in retrospect!
Here are some reflexive questions that will allow you to take stock of the realization of task
1:
● How did the completion of the task go?
● According to you what went well?
● What were your challenges?
● If you had to grade yourself, what will it be?
Discuss your overall approach of problem solving with your teacher.
After that discussion, would you modify your process? If so, describe those changes below.
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Task 2
Risk management of the earthquakes
Context
In addition to the noise nuisance produced by the explosives, they can also cause microearthquakes. The estimates of the magnitude of the micro-earthquakes are not an easy
task, because there are many factors to consider: the ground type, the soil mobility, the
density of the surrounding woods, etc.
We can determine the magnitude (M) of an earthquake using the following formula:
where E represents the released energy during the
explosion.
As for the parameters a and b, they are determined using experimental data.
The company has proceeded with some tests in order to determine the parameters, here
are the results:
● An 8 magnitude earthquake releases approximately 30 000 times more energy than
a 5 magnitude earthquake which released energy is of

.

Furthermore, the company provided you with the following information:
● We use in average 1 kg of TNT for the explosions ;
● 1 kg of TNT releases an average

of energy ;

Using Appendix B, determine the effects felt by the earthquakes caused by the mining
exploitation.
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Present below the steps of your approach
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Your impressions in retrospect!
Here are some reflexive questions that will allow you to take stock of the realization of
task2:
● How did the completion of the task go?
● According to you what went well?
● What were your challenges?
● If you had to grade yourself, what will it be?
Discuss your overall approach of problem solving with your teacher.
After that discussion, would you modify your process? If so, describe those changes below.
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Correction and feedback
Validate your solution of tasks 1 and 2 by the teacher.
Answer the questions below.
Question 1
The grade and the comments of your teacher, were they what you were expecting?

Question 2
Was it worse or better than what you were expecting?

Question 3
To what can you attribute this difference?

Question 4
What strategies of problem solving did you retain?

Review on the initial context
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Using the Appendix A and B, rephrase the results you obtained in Tasks 1 and 2.
Prepare your conclusions so they are comprehensible to citizens who will attend the
information meeting.
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APPENDIX A
Scale of the noise level
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APPENDIX B
Scale of the earthquakes levels
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