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SECTION B
Answer one question from this Section on the following pages.

The marks you will be awarded in your essay take into account:
evidence of geological knowledge and understanding;

the use of geological examples;

legibility, accuracy of spelling, punctuation and grammatr;

the selection of an appropriate form and style of writing;

the organisation of material, and use of geological vocabulary.

Describe the potential volcanic hazards that may result from ash fall and
pyroclastic flows. [10]

Ash Fall:

Proximity to population- breathing difficulties/suffocation

Roofs etc collapsing from weight

Sheer volume of ash — towns buried

Crops/vegetation destroyed

Mixes with rain/rivers — becomes cement like — harmful to flora/fauna/
environment

Examples: Pinatubo/Pompeii/Montserrat etc credited
(max 5 marks)

Pyroclastic Flow:

Pyroclastic density current (gravity current)

Fast moving hot gas and rock fragments.

Speeds: up to 700km/h — cannot escape

Heat: up to 1000°C — will burn everything in path
Lethal

Travels down valleys/hugs slopes - villages destroyed
Can travel far and wide:

Can travel across water (hovercraft like) — Krakatoa (one flow reached the
coast of Sumatra — 48km away)

Can spread laterally under gravity

Credit examples

(max 5 marks)
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Sticky Note

Within the 10 marks allocated for 3a) 5 are awarded for ashfall and 5 for pyroclastic flow. Examples are credited.






Sticky Note

This candidate has mentioned several hazards resulting from ashfall but there are no facts or figures or examples to back up their points. The candidate is awarded 3 marks for breadth of hazards including: roof collapse, weight of ash, damage to land, lahars and impossible to breathe.
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Sticky Note

The candidate has some detail regarding pyroclastic flow stating the nature, speed and temperature of the flow. The candidate repeats themselves a bit but overall writes a pleasing account. There is reference to Pinatubo tacked on to the end of the account. This is added to the pyroclastic mark. The response gained 4/5 marks. (4g means it was generous 4.)
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Sticky Note

Candidate A has 7/10 overall for the essay. The examiner felt that the response was sound and relevant with good knowledge and understanding but with limited supporting material. 

6/10 indicates a secure grasp of the basics but deficiencies in understanding. The examiner felt it was better than 6/10.




Sticky Note

Candidates had to write about: Lava Flows, Lahars and Volcanic Gases. There were 5 marks allocated for each destructive effect. Candidates had to write about how risk could be controlled. Examiners expected candidates to write about the destructive effects so that the effectiveness of the control could be explained.




Sticky Note

LAVA FLOW: This is a good start to section 3b. The candidate has made reference to heat though a temperature range would be better. Candidate A also states that lava flows are generally a danger to the environment rather than human life.
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Sticky Note

This achieved 3/5. The account is sound but the candidate repeats themselves and spends a great deal of time on the global cooling aspect and really  the other hazards are just listed rather than described. The volume of the ash is not discussed, nor is the weight on roofs.
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Sticky Note

Pyroclastic flow:

There is a description of pyroclastic flow and a temperature given but no mention of speed. There is an acknowledgement that pyroclastic flows are deadly but no mention that they flow down valleys or can travel across water.

The case studies are present but lack detail. How many people died in Mount Pelée? When? Though the town of St. Pierre is named. 

The hazards are implied rather than specifically explained.
3/5 




Sticky Note

Overall this response has 6/10 – Quite Good. A reasonably secure grasp of the basics. Examples lack detail.

















EITHER,

3. (a3
(b)

OR,

4. (3
(b)

OR,

5 (a)
(b)

SECTION B
Answer one question from this section on the following pages.

The marks you will be awarded in your essay take into account:

evidence of geological knowledge and understanding;

the use of geological examples;

legibility, accuracy of spelling, punctuation and grammar;

the selection of an appropriate form and style of writing;

the organisation of material, and use of geological vocabulary.

Describe the potential volcanic hazards that may result from ash fall and pyroclastic
flows. [10]

Explain how the destructive effects of lava flows, lahars and volcanic gases can be
effectively controlled to reduce risk. [15]

Describe and explain the causes of tsunamis. [10]

Discuss the factors that affect the level of devastation in coastal areas following a
tsunami. [15]

Describe the problems associated with the overuse of aquifers. [10]

With reference to three of the following explain the geological factors that have to be
taken into consideration in the construction of a multi storey building.
e rock type
rock structure
depth to water table
depth to rock head
radon gas [15]

© WJEC CBAC Ltd. (1213-01)
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Explain how the destructive effects of lava flows, lahars and gases can be
effectively controlled to reduce risk. [15]

Lava Flows (max 5 marks)
Destructive effects: burn everything touched by lava flow, fires, poisonous
gases kill people and local fauna, greenhouse gases released.

Controls:

Effects can sometimes be minimised but not eliminated through control.
Different lava flow types will require different strategies.

Attempts to control flow:

Heimaey (water control to halt/divert flow),

Etna (explosives, digging trenches to divert flow),

Nyiragongo (fast flowing 100km/h, heavy gas concentrations 70 killed — 1977,
2002 — monitoring, 400,000 people evacuated from Goma but still 147 people
dies from asphyxiation from carbon dioxide — control not possible/attempted),
Gases released from flow cannot be controlled.

Lahars (max 5 marks)

Destructive effects: fast flowing (100km/h), deep, far flowing (300km) often
travels down river valleys (mixes with ice or crater lake water or eruption-
triggered thunderstorm rain from top of volcano) varies in consistency and
temperature, turns to cement like mixture as cools, very dangerous, very
destructive to all flora and fauna in its path.

Controls:

Large scale lahars cannot be controlled or diverted.

Ruiz: town of Armero destroyed, 25,000 deaths, 5 metres deep
Credit reference to small-scale dam/diversion strategies

Gases (max 5 marks)
Do not double credit a repetition of gases in lava flows but the Nyiragongo
example is also applicable here.

Destructive effects: death by asphyxiation, global climate change

Controls:
Monitoring of gases
Evacuation of people

Workers mining/collecting sulphur in Indonesia can be given breathing
apparatus but the gas emissions cannot be controlled.

Lake Nyos, 1986: carbon dioxide, colourless, odourless, silent, no smell,
dense (hugs ground). People (1,700) and livestock killed. Lake now vented to
prevent build-up of gas. Degassing tubes siphon water from the bottom layers
of water allowing the carbon dioxide to leak safely. Control successful so far.

Global climate change due to volcanic greenhouse gases: evidence this has
happened in the past. Controls not possible though anthropogenic addition to
atmosphere should be avoided

Total 25 marks













Sticky Note

Candidate A has 7/10 overall for the essay. The examiner felt that the response was sound and relevant with good knowledge and understanding but with limited supporting material. 

6/10 indicates a secure grasp of the basics but deficiencies in understanding. The examiner felt it was better than 6/10.




Sticky Note

Candidates had to write about: Lava Flows, Lahars and Volcanic Gases. There were 5 marks allocated for each destructive effect. Candidates had to write about how risk could be controlled. Examiners expected candidates to write about the destructive effects so that the effectiveness of the control could be explained.




Sticky Note

LAVA FLOW: This is a good start to section 3b. The candidate has made reference to heat though a temperature range would be better. Candidate A also states that lava flows are generally a danger to the environment rather than human life.









Sticky Note

The candidate uses the case study of Heimaey with some detail and mentions Hawaii and building design briefly. Although diversion channels are written about there is no reference to where this occurs or how successful this strategy could be. 

This is a good response but lacks detail for full marks. 4/5




Sticky Note

LAHARS: 
Candidate A is straight to the point about how Lahars can be controlled. Surprisingly hazard mapping is not mentioned at all.
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Sticky Note

The case study of Ruiz is mentioned but not fully discussed. The candidate was given 4 for this response. Many candidates did not even attempt to write about control of Lahars.




Sticky Note

GASES:
This is a pleasing account with Candidate A using the case studies of Pinatubo and Lake Nyos in some detail. The global impact of gases is mentioned – only a few candidates did this. (The cooling at Pinatubo was really caused by particulate in the atmosphere.) Many students only mention carbon dioxide this candidate has also listed sulphur dioxide as volcanic gas.

Lake Nyos is covered well with degassing and monitoring mentioned along with evacuation.






Write the two digit question
number inside the boxes next Answer
to the first line of your answer
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Sticky Note

Few candidates wrote about more than Lake Nyos. This account has good breadth. 5/5

13/15
A secure grasp of the basics with few significant omissions



Sticky Note

20/25  - Very Good
The response overall is sound, ideas are expressed clearly. There is some limitation in supporting material but the examples are appropriate. Good understanding throughout.
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Sticky Note

LAVA FLOWS: 
Heimaey mentioned in some detail. The incorrect spelling of Heimaey does not detract from the response. No other lava controls mentioned. Great depth and breadth is needed for higher marks. 2/5
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Sticky Note

LAHARS: Candidate achieved two marks for explaining what a Lahar is and for explaining the Ruiz case study. Very few candidates wrote that Lahars cool to a cement like mixture and the candidate was credited an extra mark for this.




Sticky Note

GASES: Candidate mentions two types of volcanic gases, summarises Lake Nyos and writes about degassing pipes. This is worthy of 3 marks.




Sticky Note

The examiner felt that overall script read in the middle of the category ‘a reasonably secure grasp of the basics’. The response is direct and organised throughout though there are some deficiencies in knowledge.

6 + 8 = 14/25. This is a typical quite good essay
















SECTION B
Answer one question from this section on the following pages.

The marks you will be awarded in your essay take into account:

evidence of geological knowledge and understanding;

the use of geological examples;

legibility, accuracy of spelling, punctuation and grammar;

the selection of an appropriate form and style of writing;

the organisation of material, and use of geological vocabulary.

(b) Explain how the destructive effects of lava flows, lahars and volcanic gases can be
effectively controlled to reduce risk. [15]
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