Rehabilitation is the process of returning a mining site to its original land use. In this
assessment, you will assume the role of an environmental scientist employed at the Ensham
mine near Emerald in Central Queensland and present a fully costed proposal for the
rehabilitation of a section of the site.

Completed individually and/or in groups.

Prepared in class time and/or in the students’ own time.

Presented in written form, using the style and language of a formal report to management.

1000-1500 words.

Prior to commencement of this assignment, students should review the following topics in
mathematics:

Volume of triangular prisms, pyramids and cones
Area of rectangles

Conversion between units of measurement of area
Trigonometry

Pythagoras’' theorem

Solving equations.

For background detail on each stage of the rehabilitation process, see the PowerPoint
presentation of Rehabilitation of the Ensham mine.

To ensure that students’ work is original, issue each student with different dimensions for the
original spoil pile. Those given below are 400m x 80m. Use lengths between 200m and 1000m
and widths equal to about one-fifth of the length.




As an environmental scientist employed at the Ensham mine near Emerald in Central
Queensland, you have been asked by mine management to present a fully costed proposal for
the rehabilitation of a section of land originally mined two years prior.

Topsoil was stockpiled prior to commencement of mining.

The spoil pile currently on the site has the following dimensions:

Extension option
In an authentic mining context, the ends of the spoil pile would be curved in the shape of half

cones. Use a spoil pile of this shape, with half-cones of diameter 80m.

The rehabilitated slope will be of the same volume and length (400m) as the spoil pile. It
should be in the shape of a right-angled triangular prism, as shown below. The Environmental
Authority dictates that it must have a gradient of no more than one in ten.




Your report is to include the following components, showing full calculations and justification
as appropriate:

A calculation of the volume of the spoil pile. (Hint: First use trigonometry to determine
its height, then break it into a series of simpler solids and find the volume of each).

Calculations of the width and height of the rehabilitated slope.

Calculation of the area of the top surface of the rehabilitated slope in hectares. (Hint:
First use trigonometry or Pythagoras' theorem to find the length of the hypotenuse of
the triangle).

A proposal for each of the following elements of rehabilitation, including a persuasive
explanation to justify the need for each:

Bulk earthworks to spread the spoil and establish the slope.

Spreading of topsail.

Drainage works (drains, bunds, banks and runoff diversions).

Spreading of manure.

Spreading of fertiliser.

Deep ripping along the contour.

Spreading of seed.

Spreading of hay as mulch.

Calculation of the quantities of:
topsoil,
manure,
fertiliser,
seed and
hay.

for your site, according to the quantities per hectare in the table below.

A fully itemised costing of the project based on the cost per hectare of each element,
according to the table below.

A timeline showing the order and timing of each stage in the rehabilitation process.

A i =




Item Process Quantity per ha Cost per ha

Bulk earthworks Spreading spoil and $12000
establishing slope

Topsoil Hauling in trucks and 300mm depth $8800
spreading with scraper
of dozer

Drainage works Construction of drains, $500
bunds, banks and
runoff diversions

Manure Purchase, freight and 10 tonnes $500
spread

Fertiliser Purchase, freight and 100kg $200
spread

Deep ripping To Im depth on 2m $600
centres on the contour

Seed Purchase, freight and 25kg $400
spread

Hay Purchase, freight and 20 round bales $2000

spread
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This assignment has a strong maths focus and could also be used as an assessment piece in

mathematics.
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Achievement standard

Criteria Not

attempted

Students communicate scientific ideas
using appropriate types of
representation and consistently correct
scientific language.

Students demonstrate the ability to use
scientific evidence in their decision
making and in developing arguments
about science-related issues.

Students evaluate how advances in
science and technology have impacted
on society and the environment.

Students use scientific knowledge across
a range of sciences to critique claims and
propose responses to contemporary
issues.
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