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Any one named pollutant/problem
(caused by drainage water)

Any one named treatment/containment method

settiement tanks
ponding lagoons.
tailing pond
reed lagoons

Any one principle of treatment method

eg
- static water allows settlement of suspended solids
- use of imestone to raise pHireduce solubility of metals
- phytoremediation/plant uptake of heavy metals

amount of the resource that can be extracted economically now
(using existing technology)

Jamaica's reserves 27 800/360 x25
1930.6 x 10°

161 years 1930.6 x10°/ 12 x 10°
[A 1609 years]

[Award one mark for 160.00]
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Students should be able to explain how a factor affects a reserve and
relate it o the ‘ifetime’ of the reserve.

Indicative content

The lfetime of a reserve will increase or decrease depending on the
following factors:

Change in demand:
« morelless bauxite extracted as demand increases/decreases
« increased recyciing lowers demand

Change in market price:
o increases — lower grade deposits become more economic to mine
« decreases  lower grade deposits become uneconomic to mine

Change in cut-off ore grade:

o increases — lower grade/smaller deposits become uneconomic to
mine

o decreases - lower grade/smaller deposits become economic to
mine

More reserves located:
« improved exploratory techniques
« named examples

Improved extraction technologies:
o lower grade deposits used
« named examples

Viability of mine:
« associated geology
« mining costs

« environmental costs
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Line drawn to interpolate intermediate values in multiple transects.

« Sargie iz
Fpres o

B e

[Aany line that passes through all three 31s, outside all >31 and
inside all < 31]

One mark for named economic | Do not award first mark if no.
factor explanation given

One mark for correct direction of
change

eg.

« lower market value

+ COOG increases

or

« higher market value

+ COOG decreases

or

« higher energy costs

+ COOG increases

+ add water One mark for 2 or 3 correct
 suspend/shake/mix statements.

« allow to settle/sedimentation

« measure proportions. Two marks for 4 correct
or statements.

o dry

« sieved/shaken

« different mesh size
o weigh
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Description containing three of:

« minerals dissolved/mineral
solution

+ movement (of solution) along
fissure/ventifault

« cooling (of solution)

« separation/crystalisation/
‘coming out of solution/

Named remote sensing method
with detail of how it works/how
mineral is found

eg.

IR spectroscopy

« different wavelengths of IR

* IR radiation emitted by
minerals to identify them

« Gravimeters

« detect variations in gravity

« caused by variations in density
or mass

 Magnetometers
« detect rocks which are more
magnetic

« Seismic surveys

« use echoes from sound waves

« to give information about
depth/density of rock

* Resistivity

« measures the difficulty with
which electricity passes
through a material.

Indicates the
distribution/spread/dispersal of
results around the mean,

Degree of overiap indicates level
of significant difference

[A converse statements]

[R range]
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Two marks for correct answer of
35% remains, thus 380 x 0.35 =
133 mg/L.
(380-247) 133 mglL

Allow One mark for ecf

One mark for (decrease of) 247
mglL.

Two marks for 133 mg/L

 use of pH meter
« ensure calibration of pH meter

or

« pH paper/universal indicator
« colour comparison
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Any two from:
+ Hot mineral solutions flow

Students must show
understanding of how the.

along veins/fissures/away properties of different minerals
from batholith ‘and physical conditions cause

« Different minerals have the separation and deposition of
different solubilties. local concentrations, which is a

+ Mineral solutions cool with | pre-requisite of economic
movement away from source | exploitation.

One mark for:

Minerals separated by

precipitation/deposition firactional

crystalisation at different positions.

32 Students must show an

‘understanding that logarithmic

Accept correct reading from the
logarithmic y-axis using the line
of best it they have drawn

scales have cycles with a 10-fold
change in values with each cycle.

Less money available for
extraction/processing
Increased Cut off ore grade
(C00G)

Students must show
understanding of the relationship
between extraction costs, ore
purity and economic viabilty.

Calculation details
Energy used for extraction of
0.6% tin = 80 MJkg"

Energy used for extraction of
0.2% tin = 120 MJkg™*

120 - 80 = 40
40/80 x 100 = 50%

One mark for:
50
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Any one from:

« Increased amount of ore must
be mined/processed

« Increased amount of
overburden must be removed

+ Reduced efficiency of
extraction - (residual mineral

is greater proportion of the
mineral present)
One mark for property AND Students should demonstrate
‘named mineral resource/mineral | their understanding that the
group physical properties of different
One mark for named geophysical | mineral resources allows their
technique/description of how the | detection by particular
technique works ‘geophysical techniques.
eg

Magnetism of iron ore/magnetite
Magnetometry

OR

High density of igneous
deposits/galenalcassiterite
Gravimetry

OR

High electrical resistance of
igneous deposits
Resistivity

OR

Any two named minerals,

different infra red emissions
Infra red spectroscopy
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Students should draw an
Isoline should pass between points whose | isoline which surrounds
values span 250 all areas with readings of
Where the value is 250, the line should 250 cpm and above.
pass through it ‘The exact position can
be estimated but not
identfied, hence the
range of acceptable
estimates.
xox % x x x %%

170 180 210 220 220 230 210 155 160

160 200 230 220 210 208 210 185 180

Avea estimate = 32 k"
Accept values between 26 and 38

Accept correct estimate of incorrectly drawn
line

More trial cores between cores values closest to 250
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One mark for named process
Two marks for details of process

Egs:

Hydrothermal deposition
Any two from:

ot mineral solutions cool as they move (along fissures)

« different minerals have different solubilties

« separation by precipitation/deposition firactional crystallisation

Contact metasomatism

Any two from:

«movement due to concentration gradient/pressure
«fluid diffusion/infitration

« mineral replacement/deposition

Indicative content Students should
be able to give a
Advantages balanced account
« less waste for disposal of why recycling is
« less space required for landfill an environmentally
«  no toxic leachate produced responsible way of
« less demand for virgin materials dealing with
« less atmospheric pollution from extracting wastes, but show
virgin materials. an understanding
«lower habitat impacts of mineral of its limkations.
extraction/processing
« reduced energy use for extraction/processing
Disadvantages
«difficulties with material separation
« identification difficuties
« restricted uses of recycled alloys/mixtures
« increased transport costs of collection
« higher handiing costs of small quantities
« toxic wastes produced by processing of some
materials
« supply can't match growth in demand - need
for virgin materials

« need for consumer cooperation

Use of linked examples to illustrate points
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Level

Marks

Descriptor

7-9

A comprehensive response to the question, with the focus sustained.

A conclusion is presented in a logical and coherent way, fully supported by relevant
judgements.

Awide range of knowledge and understanding of natural processes/systems is
applied. The answer clearly identifies relationships between environmental issues.

Relevant environmental terminology is used consistently and accurately throughout,
with no more than minor omissions and errors.

4-6

A response to the question which is focussed in parts but lacking appropriate depth.
A conclusion may be present, supported by some judgements, but t is likely not all
will be relevant.

Arange of knowledge and understanding of natural processes/systems is shown.
There is an attempt to apply this to the question, but there may be a few
inconsistencies, errors and/or omissions. The answer attempts to identify
relationships between environmental issues, with some success.

Environmental terminology is used, but not always consistently.

13

A response to the question which is unbalanced and lacking focus. It is likely to
consist of fragmented points that are unrelated.

A conclusion may be stated, but it is not supported by any judgments and is likely to
be irrelevant.

A limited range of knowledge and understanding of natural processes/systems is
shown. There is an attempt to apply this to the question, but there are fundamental
errors and/or omissions. The answer may attempt to identify relationship between
‘environmental issues, but is rarely successful.

Limited environmental terminology is used, and a lack of understanding is evident.

Nothing written worthy of credit.





