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The issue


• New Orleans is a tourist city and industrial port in the USA.  It is on the Mississippi River near 
the Gulf of Mexico.


• It has levees and floodwalls for protection against river and sea floods.


• In 2005 Hurricane Katrina struck the city. The flood defences failed, hundreds of people drowned 
and there was massive damage. 


• Should New Orleans be rebuilt? If so, how and where? 


• How should it be protected in future?


Photograph A – Satellite image showing flooding caused by Hurricane Katrina 


(Source: NASA)
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Photograph B – Satellite image of the New Orleans area in 2004


(Source: NASA (modified))
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Figure 1 – Mississippi River


Drainage Basin


Discharge and sediment 


• The Mississippi’s average discharge (in cumecs) is 210 at Minneapolis; 5,150 at St Louis; 17,050 
at Vicksburg; 12,740 at Baton Rouge.


• It used to flood every year, usually after snowmelt and rains in spring. It then covered its floodplain 
with water and sediment. 


• Levees, dams and other engineering techniques now prevent those annual floods. Sometimes big 
floods still happen when exceptionally large discharges break the levees, e.g. in 1993. 


• The Mississippi has built a delta by depositing sediment where it enters the sea. 


• The sea now gets 50% less sediment from the drainage basin than it did in 1940.


Pollution


• Fertilisers are increasingly washed into the Mississippi from farms, so it carries lots of nitrates to 
the sea. These nitrates cause algae to spread in the Gulf. Fish do not have enough oxygen to survive 
so a dead zone forms. 


• Dumping of industrial waste in the river decreased in the 1990s. 


Navigation and trade


• The Mississippi is dredged to keep it navigable. Large sea-going ships can reach Baton Rouge. 
Barges can travel as far as Minneapolis.


• It is the USA’s main commercial waterway, transporting 500m tons of cargo a year. 
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Figure 2 – Atchafalaya River


• The Atchafalaya is a distributary of the Mississippi. Dredging keeps it navigable for small sea-
going ships as far as Morgan City. Barges can travel its length and use a lock to connect to the 
Mississippi. 


• The Mississippi changes course in the delta every thousand years or so. If it had been left to nature, 
it would now flow mainly in the Atchafalaya’s channel. 


• The Old River Control Structures were built to stop that happening. Floodgates allow 30% of 
the Mississippi’s water to enter the Atchafalaya, but keep the rest of the water flowing past New 
Orleans. 


Photograph C – Satellite image of the Mississippi River Delta in 2001


(Source: NASA (modified)) 
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Figure 3 – River management in the Mississippi drainage basin


• Rivers are managed for flood control, navigation, HEP, water supply and habitat restoration. 


• The US Government’s Army Corps of Engineers (USACE) design and build most schemes. 


• Hard and soft engineering techniques are used. 
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Figure 4 – Mississippi River Delta


• Most of the delta is wetland. It is either swamps where trees grow or marshes where grasses grow. 
Some wetland has been lost – it is now used for farms, oil wells, canals and settlements.    


• The delta has barrier islands (offshore sand banks). They have sand dunes with saltmarsh behind. 
Most islands are uninhabited but tourists visit them. 


• Wildlife includes birds, fish, alligators, muskrats and bears. Some species are endangered.


  Wetland A barrier island


    (Source: Lefort/USACE) (Source: Marino/USACE)


• Coastal wetlands and barrier islands are natural defences against hurricanes. 


• The delta is retreating – in places by 5 m a year. This increases the flood risk in New Orleans.  


• One reason for delta retreat is increased marine erosion. This increase is due to:
 • stone jetties blocking longshore drift on barrier islands
 • canals being cut through wetland 
 • saltwater moving inland along canals.


• Another reason for delta retreat is subsidence. Much land sinks 1 cm a year, mainly because the 
sediments settle and levees stop the Mississippi adding new sediment.


• Sea level currently rises 0.3 cm a year because the volume of water in the Gulf is increasing. So the 
net sea level rise is 1.3 cm a year.


• The Atchafalaya does deposit sediment on its floodplain. This is the only place where the delta is 
building up. 
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Figure 5 – New Orleans


Site 


• The French built the first settlement on a Mississippi levee in 1718. The surrounding land was 
swampy. 


• Since 1900 water has been pumped along drainage canals into Lake Pontchartrain.
 This has drained the swamp and allowed New Orleans to spread northwards. 


• Levees were built alongside Lake Pontchartrain and all the canals. 


Key
Drainage canals Ship canals


LC London Canal MRGO Mississippi River Gulf Outlet 


OC Orleans Canal GIWW  Gulf Intracoastal Waterway


17  17th Street Canal IC Industrial Canal


(Source: Hayes/LSU)  


• New Orleans sinks 1 cm a year and 55% of it is now below sea level. Subsidence is caused by 
pumping out groundwater and compaction of the sediments that the city is built on. 


• The Mississippi provides the city’s water supply. 


• In the 1980s and 1990s USACE built higher levees and floodwalls. They were both designed to 
resist Category 3 hurricanes and “100 year” floods.
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Relief cross-section


(Source: USACE)


Population (in 2000)


• Total: 484,600.


• Age structure: 26% under 18; 59% 18 – 59; 15% over 59.


• Ethnic structure: 67% black; 28% white; 2% Asian; 3% others.


• 27% did not own a car. 


• 28% were poor. 35% of black people were poor.


Economic Activities (in 2004) 


• The port of New Orleans handled 72m tons of cargo. Imports included crude oil, coffee, rubber and 
steel. Exports included grain, soybeans, petroleum and petro-chemicals.   


• Industries included shipbuilding, oil-refining, food-processing, aerospace and medical equipment 
manufacturing.  


• Tourism was the main employment sector. The city’s multicultural history, music, food and river 
cruise boats attracted 10m tourists. The French Quarter was the most visited area.


• Other important employers were hospitals, universities, film and music studios, IT firms and 
companies drilling for oil in the Gulf of Mexico.
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Photograph D – Hurricane Katrina and sea surface temperatures on 27 August 2005


(Source: NASA)
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Figure 6 – Track of Katrina 23 to 30 August 2005


(Source: Space Science and Engineering Centre (modified))
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Figure 7 – Hurricane Katrina hits New Orleans


• On 28 August city politicians ordered people to evacuate New Orleans because Katrina was coming. 
80% of the population left before it arrived. The rest of the people could not leave or did not want 
to leave.


• Katrina was a Category 3 hurricane when it struck the city on 29 August. Strong winds uprooted 
trees and broke windows. Heavy rain caused some flooding. 


• A storm surge on Lake Borgne moved along MRGO and GIWW. Water overflowed and eroded 
gaps in the earth levees. This allowed even more water to escape.


• Another surge on Lake Pontchartrain moved along the IC and drainage canals. Some floodwalls 
collapsed when the surge was only 3.5 m high. They were not built deep enough in the soft earth. 


• By 30 August 80% of the city was flooded. Trapped people had to be rescued by boat or 
helicopter.


LC London Canal                 MRGO Mississippi River Gulf Outlet 


OC Orleans Canal                GIWW  Gulf Intracoastal Waterway


17  17th Street Canal            IC            Industrial Canal


(Source: USACE/Washington Post (modified))


• 25,000 people took shelter in the Superdome stadium (the official shelter). There was not enough 
food, water or toilets, and the air-conditioning stopped working. 


• Another 20,000 people sheltered in the Convention Centre. They waited three days in hot, filthy 
conditions before government troops delivered food and water. 


• Many shops were looted. On 31 August police stopped searching for flood victims and concentrated 
on restoring order.  


• The shelters were closed and 43,000 people were transported to other cities. USACE patched the 
defences and removed all the floodwater by mid-October.


• City politicians were criticised for the way they managed the disaster. The US government was 
criticised for its slow response.


17 OC LC IC


French
Quarter


Louisiana
Superdome


Convention
Centre


GIWW


MRGO


Lakefront
Airport


New Orleans


Mississippi River


Lake
Pontchartrain


Lake
Borgne


0 5 KM


Areas of city still 
flooded on 
8 September


Breaches in flood
defences
Levees / floodwalls







M31222A 13 Turn over


Figure 8 – Effects of Katrina on New Orleans            


Economic   • Airports, railways, docks and factories closed  


• A road bridge over Lake Pontchartrain collapsed


• Superdome’s roof was badly damaged


• Property damage cost $75 billion


• 60% of small businesses were lost 


• Half the workforce left the city


Social • Drinking water and electricity were cut off 


• Local TV stations and telephones stopped working


• 75% of residents in flood-damaged areas were black


• 1400 people died - 70% were over 59 years old


• 160,000 homes needed pulling down


Environmental   • Oil, sewage, toxic chemicals and dead bodies mixed 
 in the floodwater
• Subsidence occurred after floodwater was pumped out


• Ground contained chemical residues


Demographic   • In January 2006 the population was 144,000


• 50% of white people and 80% of black people who left 
were not likely to return                    


• Population predicted for September 2008 is 247,000 


The city on 10 September 2005


(Source: David J Phillip/Associated Press)


Superdome
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Photograph E – 17th Street Canal in September 2005


                                      (Source: Associated Press)
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Figure 9 – Climate data


Strong hurricanes
within 185 km of New Orleans


1852–2006


Strength Number


Category 3 7


Category 4 9


Category 5 2


Total 18


 


• Category 5 hurricanes reached land in the USA in 1935, 1969 and 1992. 


• Climate records suggest the chance of a Category 5 hurricane directly hitting New Orleans is once 
in 500 years. 


Average number of hurricanes in the Atlantic Ocean per year


Period Category 1 and higher Category 3 and higher


1970–1994 5.0 1.5


1995–2006 6.6 3.5


 


• Global warming may cause sea level to rise 100 cm by 2100. It may make hurricanes stronger and 
more frequent. 


• A warmer climate may mean heavier rainstorms in the Mississippi drainage basin. River discharges 
will be high when rainstorms come at the same time as the snow melts. The Mississippi’s average 
discharge could increase by 20%.
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Figure 10 – Possible engineering projects


Project Cost
($ Millions)


Improve levees and floodwalls to resist Category 3 hurricanes 8,300


Improve levees and floodwalls to resist Category 4 hurricanes 20,400


Improve levees and floodwalls to resist Category 5 hurricanes 35,000


Build a levee round the western end of Lake Borgne to resist Category 5 hurricanes  2,400


Build navigable floodgates at the two seaward outlets of Lake Pontchartrain 600


Build floodgates at the northern ends of drainage canals 160


Build navigable floodgates on IC and combined channel of MRGO and GIWW 200


Build closure dams at the northern ends of IC and MRGO 80


Build six water and sediment diversion gates in Mississippi levees 720


Spread silt (dredged from the Mississippi, canals and Lake Borgne) and plant marsh 
grass in delta wetlands 1,600


Spread sand (dredged offshore) and plant dune grass in barrier islands 840


Build rock revetments in barrier islands 1,240


Build wing dykes and concrete revetments on banks of Atchafalaya 1,000


Build a citywide light rail system in New Orleans, with link to Baton Rouge 6,000


N
0 10 km


Lake Pontchartrain


Lake Borgne


F F F D
NF NF


NF


NF


D   
MRGO


GIWW


IC


MR


Key


D  Closure Dam


F  Floodgate


NF  Navigable floodgate


  New levee


MR  Mississippi River


MRGO Mississippi River Gulf Outlet


GIWW Gulf Intracoastal Waterway


IC  Industrial Canal







M31222A 17 Turn over


Figure 11 – Photographs of possible engineering projects


 Navigable canal floodgates Levee enlargement


 (Source: USACE) (Source: Marino/USACE) 


 Spreading dredged sediment Sand dune restoration


 (Source: USACE) (Source: Materne/LCA)


 Rock revetment Water and sediment diversion 


 (Source: Zobrist/NOAA) (Source: Lefort/USACE)


 Wing dykes Planted marsh grass


 (Source: USACE) (Source: Brown/NOAA)
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Figure 12 – Options for New Orleans after Katrina


Option A – Rebuild the city and give Category 5 protection


Rebuild all flood-damaged areas, improve transport and attract new businesses.
The city would expand its tourist, industrial and port activities. 


Action points:


• Enlarge levees and floodwalls to resist Category 5 hurricanes. 


• Build a levee at western end of Lake Borgne to resist Category 5 hurricanes.


• Build navigable floodgates at seaward outlets of Lake Pontchartrain.


• Build planned neighbourhoods (with schools, community centres, shops, open spaces and mixed 
housing) in flood-damaged areas.


• Encourage people who left to return and pay them to work on clean-up and rebuilding. 
 Give these workers a housing incentive: e.g. rent reduction.


• Provide grants and tax incentives to encourage new firms to locate in the city.


• Build a citywide light rail system, with a link to Baton Rouge.


Option B – Rebuild the city and give Category 3 protection


Landfill the lowest areas and rebuild all flood-damaged areas. New Orleans would continue 
as an industrial port and tourist city, and seek a steady growth in population.  


Action points:


• Enlarge levees and floodwalls to resist Category 3 hurricanes.         


• Build floodgates on drainage canals and navigable floodgates on IC and combined channel 
of MRGO and GIWW. 


• Spread dredged silt and plant marsh grass in coastal wetlands.


• Build revetments on barrier islands.


• Use debris cleared from higher flood-damaged areas to raise height of the land in the lowest 
areas.


• Build planned neighbourhoods (with schools, community centres, shops, open spaces and mixed 
housing) in flood-damaged areas.


• Build hurricane-resistant dwellings (e.g. strong ties holding roof and walls together; concrete 
safe rooms to withstand 300 km/hr winds).


• Improve procedures for moving people away: e.g. maintain emergency exit routes; provide route 
signs; improve communications.







Option C – Partly rebuild the city and give Category 4 protection


Rebuild some flood-damaged areas and create parks in others. It would be a smaller, higher-density 
city than before, but it would keep its traditional tourist, industrial and port activities. 


Action points:


• Enlarge levees and floodwalls to resist Category 4 hurricanes.         


• Build floodgates on drainage canals and dam MRGO and IC.


• Build three water and sediment diversion gates in Mississippi levees. 


• Turn lowest flood-damaged areas into parks.


• In higher areas build new shops, offices, factories and affordable housing. 


• Build flood-resistant high-rise dwellings: e.g. use lower floors for parking; provide micro-
generators on top floor. 


• Make sure large commercial buildings (e.g. Superdome) have their own power supply and 
enough food and water to support people for a week.


Option D – Partly rebuild the city and give Category 3 protection.
Also build a new port by the Atchafalaya.


Create parks and swamps in lowest areas and rebuild on higher land. The city would be far smaller 
but its tourist, cultural and hi-tech industries would develop. Its port activities would gradually move 
to the new port.


Action points:


• Enlarge levees and floodwalls to resist Category 3 hurricanes.         


• Build floodgates on drainage canals and dam MRGO and IC.


• Spread dredged sand and plant dune grass in barrier islands.  


• Build six water and sediment diversion gates in Mississippi levees.


• Allow the lowest areas north of the Gentilly Ridge to change back into swamps.
 Create parks in other badly flood-damaged areas. 


• Build houses, hi-tech offices and tourist amenities on derelict land in higher parts of the city. 
Convert empty upper storeys in the French Quarter to residential use.


• Build wing dykes and revetments along the Atchafalaya River.


• In stages change the Old River Control Structures so 65% of the Mississippi’s water flows into 
the Atchafalaya. The other 35% would flow in the old channel.


• Over 25 years build a new port on land above sea level by the Atchafalaya.      
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Answer ALL the questions. Write your answers in the spaces provided.

1.  (a)  Look at Photograph B in the Resource Booklet.
  It is a satellite image of the New Orleans area in 2004. 
  Put a cross in the box next to the correct statements.

  (i) New Orleans is located south of Lake Pontchartrain. 

   New Orleans is located north of Lake Pontchartrain. 
(1)

  (ii) The city is next to the straight channel of the Mississippi River. 

   The city is next to the meandering channel of the Mississippi River.
(1)

 (b)  Look at Photograph B again. Also look at the outline map of the same area below.

  (i)  What type of land is found at W? Put a cross in the correct box.

    woodland            farmland           urban land                marshland
(1)

  (ii)  In which direction does the Mississippi River flow at point Z?
   Put a cross in the correct box.

west to east                    east to west
(1)

Z
Y

W
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  (iii) Feature Y is a floodway.
   Explain the purpose of this floodway. Use evidence from the photograph.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(1)

2.  (a) Look at Figure 1 in the Resource Booklet. It gives information about the Mississippi 
River.

  (i)  Name the sea that the Mississippi River flows into.

    ................................................................................................................................
(1)

  (ii)  Name one tributary of the Mississippi. Use evidence from the map.

    ................................................................................................................................
 (1)

 (b)  The terms sediment and discharge of a river have different meanings.
  Look at the meanings A, B and C in the table below.

A The speed of a river 
B The amount of water flowing in a river 
C The mud and sand transported by a river

  Put a cross in the correct box for each sentence below.

  The meaning of river sediment is A  B C

  The meaning of river discharge is A B C 
(2)

 (c)  The Mississippi River causes pollution of the sea.
  Explain how.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2)

Q1

(Total 5 marks)

Q2

(Total 6 marks)
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3.  Look at Figure 3 in the Resource Booklet.
 It gives information about river management in the Mississippi drainage basin.

 (a)  (i)  The Mississippi River is dredged.
   Explain what dredged means.

    ................................................................................................................................

    ................................................................................................................................
(1)

  (ii)  The table below lists some techniques used to control river floods.
   Put a cross in the correct boxes to show whether they are hard or soft engineering 

techniques.

Hard Soft

Build levees

Replant forests on slopes

Straighten river channels

Build dams
 (2)

  (iii) Building levees can help to control river floods.
   Explain how.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2) Q3

(Total 5 marks)
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4.  Look at Figure 4 in the Resource Booklet.
 It gives information about the Mississippi River Delta.

 (a)  (i)  Describe two types of wetland found in the Mississippi River Delta.

   1  .............................................................................................................................

    ................................................................................................................................

   2  .............................................................................................................................

    ................................................................................................................................
(2)

  (ii)  Coastal wetlands are a natural defence against hurricanes.
   Explain how.

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(1)

 (b)  (i)  What does marine erosion mean?

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................

    ................................................................................................................................
(2)



Leave 
blank

7

Turn over*M31222A0716*

  (ii) Stone jetties block longshore drift and this can increase erosion.
   Look at the sketch map below.

   Put a cross in the correct boxes in the sentences below.

   The direction of longshore drift is from east to west.

   When a jetty is built, the beach on the west side of it will                 sand.

   The land behind this western section of beach will now be                protected.

(2)

N
Land

Beach

Sea

Jetty to be built here

Q4

(Total 7 marks)

lose

gain

more

less
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5.  Look at Figure 5 in the Resource Booklet. It gives information about New Orleans.

 (a)  (i)  French people built the first settlement.
   What feature did they build it on?

    ................................................................................................................................
 (1)

  (ii)  Give one advantage of that site for a settlement.

    ................................................................................................................................

    ................................................................................................................................
(1)

 (b)  Look at the relief cross-section in Figure 5.
  What is the height above sea level of levee B?

   .......................................................................................................................................
(1)

 (c)  New Orleans’ levees and floodwalls were designed to protect it against Category 3 
hurricanes.

  What is meant by a Category 3 hurricane? 
  Use data from Figure 6 in your answer.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2) Q5

(Total 5 marks)
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6.  Look at Photograph D in the Resource Booklet. It is a satellite image showing Hurricane 
Katrina and sea surface temperatures on 27 August 2005. 

 Describe the appearance of Hurricane Katrina. Use evidence from Photograph D only.

  ..............................................................................................................................................

  ..............................................................................................................................................

  ..............................................................................................................................................

  ..............................................................................................................................................

  ..............................................................................................................................................

  ..............................................................................................................................................

7.  Look at Figure 6 in the Resource Booklet.
 It shows the track of Katrina from 23 to 30 August 2005.

 (a)  Describe the main changes in Katrina’s location during that period.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(4)

 (b)  Look at the key to Figure 6.
  What is meant by a storm surge?

   .......................................................................................................................................

   .......................................................................................................................................
(1)

Q6

(Total 3 marks)

Q7

(Total 5 marks)
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8.  Look at Figure 7 in the Resource Booklet.
 It gives information about Katrina hitting New Orleans.

 (a)  When Hurricane Katrina was coming:

  • some people did not want to leave the city – they chose to stay
  • other people could not leave – they stayed because they had to.

  Choose one of these groups. Put a cross next to your choice.
 People who did not want to leave People who could not leave

  Suggest two reasons why this group of people did not leave.

  1  ....................................................................................................................................

   .......................................................................................................................................

  2  ....................................................................................................................................

   .......................................................................................................................................
(2)

 (b)  Look at the statements below about the flooding in New Orleans.
  Put a cross in the boxes for the correct statements in the table below.

Rain from Katrina was the main cause of flooding 

Storm surges entered the city 

The Mississippi River overflowed its banks 

Some levees gave way and increased the flooding 

85% of the city was flooded 

All the land that flooded was below sea level 

The worst floods were in parts of the city south of the river 

Poorly designed floodwalls made the flooding worse 
(3) Q8

(Total 5 marks)
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9.  Look at Figure 8 in the Resource Booklet. 
 It gives information about the effects of Katrina on New Orleans.

 (a)  (i)  A road bridge over Lake Pontchartrain collapsed.
   What caused the bridge to collapse?

    ................................................................................................................................

    ................................................................................................................................
(1)

  (ii)  The Superdome is 80 metres high. Its roof was badly damaged.
   What caused this damage?

    ................................................................................................................................

    ................................................................................................................................
(1)

  (iii) Many people drowned in the flood.
   The flooding also caused other risks to people’s health.
   Explain two of the other risks. Use evidence from Figure 8.

   1  .............................................................................................................................

    ................................................................................................................................

   2  .............................................................................................................................

    ................................................................................................................................
(2) Q9

(Total 4 marks)
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10.  Look at Photograph E in the Resource Booklet. It shows the 17th Street Canal in September 
2005.

 (a) A type of flood defence is shown in the photograph.
  What is the name of that type of flood defence?

   .......................................................................................................................................
(1)

 (b)  Explain what the helicopter crew are trying to do in the photograph.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2) Q10

(Total 3 marks)
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11.  There were four options for New Orleans after Hurricane Katrina:

 Look at Figure 12 in the Resource Booklet. It gives more details about these options.

 (a)  Which one of the four options (A, B, C or D) do you think would be best?

  Chosen option .......................................

  Explain why you have chosen this option.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

Option A – Rebuild the city and give Category 5 protection.

Option B – Rebuild the city and give Category 3 protection.

Option C – Partly rebuild the city and give Category 4 protection.

Option D – Partly rebuild the city and give Category 3 protection.
Also build a new port by the Atchafalaya.
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   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
  (6)
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 (b) Choose two of the other options and explain the disadvantages of each of these 
options.

  Options chosen ....................... and ....................... .

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
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   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(6)

  

TOTAL FOR PAPER: 60 MARKS

END

Q11

(Total 12 marks)
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