Module 9 Rubric

Case Study – Flood Protection in the Netherlands
1. Why was the design of the Oosterschelde (Eastern Scheldt) Barrier changed? 

	Points
	Answer

	4
	To protect ecology of the Oosterschelde (or nature, wildlife, etc.), or to not block the tidal exchange to the estuary

	0
	No answer, anything that does not address 4-point answer above




2. How does the new design support nature and other coastal uses?

	Points
	Answer

	4
	Allow tidal exchange to the estuary while still providing flood protection during storms. Tidal exchange is necessary for wetland vegetation and wildlife that use the estuary. 

	2
	A less specific answer, like “not blocking flow” 

	0
	No answer, anything that does not address 4-point answer above





Read http://www.fastcoexist.com/3020918/how-the-netherlands-became-the-biggest-exporter-of-resilience#6 then watch the video at http://www.youtube.com/watch?v=J0YWob9VnCk
1. What is meant by "resilience" in the article's title, and how do some of the specific projects mentioned increase the resiliency of the coast?

2 points – resilience means reducing the risk of catastrophic flooding such that protection measures are sustainable and adaptive to increasing hazards
2 points – can mention any of the following: 
	Sand Engine: counteract coastal erosion with a single massive nourishment
	Mulitlayered Dike: extremely large dike will protect against extreme storms in the future and higher floods due to sea-level rise
	Floating House: reduces the need for costly protection measures by building structures that can accommodate flooding without damage
	Room for Rivers: creating wider floodplains reduces pressure on dikes and reduces consequences of dike failure


2. In what ways does the sand engine represent a shift in coastal protection strategy for the Netherlands?

	Points
	Answer

	4
	Instead of frequently nourishing the entire beach, the sand engine uses natural processes to spread sand deposited over a small length of shoreline along the full beach

	0
	No answer, anything that does not address 4-point answer above




3. What advantages do massive nourishments (such as the sand engine) have over traditional beach nourishment strategies?


	Points
	Answer

	4
	Massive nourishment reduces the environmental disruption and cost associated with frequent nourishment over the full beach

	0
	No answer, anything that does not address 4-point answer above




4. What are the relevant coastal processes that will govern the spreading of the sand engine to the surrounding coast?

	Points
	Answer

	4
	Longshore Transport 

	2
	Tidal Currents or cross-shore transport

	0
	No answer














Module 9 Formative Assessment Rubric
Part 1 – Coastal planning for an urbanized area surrounding a bay exposed to hurricanes
1. Select the preferred area that you would allow the city to expand and develop.
a. More high-value beachfront and barrier-island property – 0 points
b. [bookmark: _GoBack]Create a polder on low-lying backbarrier land. A small levee will be constructed around the area and the water drained to create land for development. – 2 points
c. Waterfront areas close to existing high-density development. – 2 points
d. An upland tract close to existing high-density development. – 4 points

2. Select from the available choices the location of the perimeter levee or dike to protect the city for this typical storm conditions 
a. A combined seawall/tidal barrier along line 1 that blocks flow into the bay. The structure crest elevation would be at +5 m. – 0 points
b. Movable surge barriers (similar to the Thames tidal barrage and Oosterschelde barrier discussed in Modules 7 and 8) along the lines labelled 2. The crest elevation at all structures would be at +3 m.  – 2 points
c. Hard seawalls along certain portions of the bay shoreline (lines labelled 3). The crest elevation of the seawalls would be at +4 m. – 2 points
d. Beach nourishment and dune restoration along barrier islands within Area A.  – 4 points
3. Assume that the polder in location B is constructed along with the surge barriers along line 2. Locate the high risk areas and explain why you think there is elevated risk. 

	Points
	Answer

	4
	The high risk area is the polder in location B because the perimeter levees will be overtopped by waves during the 1% annual chance surge. Also, draining and poldering will induce subsidence that increases risk of flooding.  

	2
	The high risk area is the polder in location B because the perimeter levees will be overtopped by waves during the 1% annual chance surge.

	0
	No answer, or any other area 


4. Assume that development is constructed in location C along with the seawalls along lines 3. Locate the high risk areas and explain why you think there is elevated risk. 

	Points
	Answer

	4
	The high risk area is the new development in location(s) C because the seawalls are not high enough to prevent wave overtopping. 

	0
	No answer, or any other area 



5. The 5th Intergovernmental Panel on Climate Change report predicts global sea level rise of 52-98 cm with continued high greenhouse gas emissions and a rise of 28-61 cm for the most optimistic emissions scenario by the year 2100.  Based on these predictions, a reasonable (though possibly conservative) estimate of sea level rise by 2100 is 0.5 m. 
Re-evaluate the threats to this city given the new expected rise in sea level and a 15% rise in both surge level and wave height (due to a possible increase in storm magnitude with climate change) assuming the same development/protection strategy from question 4. By how much should the seawall be raised to prevent overtopping?

	Points
	Answer

	4
	Range 1.5 – 2 m

	2
	0.5 – 1.5 m

	0
	No answer, or < 0.5 m






