
Flood Control 
 
Nuisance Flooding 
Washington, DC 
With Katrina invading New Orleans and Sandy surging into New York City in 2012, 
American planners are now looking more seriously at engineering solutions that once 
seemed too far-fetched, too expensive, too European. The British now have floodgates 
across the Thames River in hopes of protecting London. And the Dutch spent several 
decades building the massive Deltaworks project, a series of dams, dykes, locks, and 
levees that stretched across the mouths of several estuaries in the Netherlands. On this 
side of the Atlantic, planners in New York are now discussing the idea of building a 
surge barrier across the Hudson River at the Verrazano Narrows. And in Virginia, 
scientists recently began running computer modeling studies to test the pros and cons of 
building a giant floodgate across the mouth of Chesapeake Bay. 
 
Along the banks of the tidal Potomac, planning agencies took one clear lesson from 
Katrina: look to your levees. Most visitors to Washington D.C. — and most natives — 
don’t know the National Mall already has a flood-control levee, a low-lying, park-like 
ridge that was built along the north flank of the Lincoln Memorial Reflecting Pool. It was 
supposed to connect to the high ground near the Washington Monument. Those who do 
know about the levee also know that it has a major gap: that busy 17th Street shortcut 
across the Mall. 
 
To plug this historic gap, the U.S. Army Corps of Engineers designed a moveable flood 
wall that could go up before the floodwaters arrived and come down once they subsided. 
That was the theory, and testing that theory was the goal that gathered all those trucks 
and forklifts and people on the Mall early on Halloween morning. Most of the workers 
came from the National Park Service, the agency that would take control of the wall and 
carry responsibility for erecting it well in advance of any future floods. 
 
http://www.chesapeakequarterly.net/sealevel/main10/ 
 
Annapolis, MD 
The City of Annapolis is susceptible to floods/flash floods anytime during the year but 
especially from March to September. Flooding is primarily due to the City's location as a 
coastal community. The lowest lying land is in the downtown Annapolis/City Dock area 
and Eastport, located at the mouth of the Severn River, Annapolis Harbor, and Spa Creek. 
 
The flooding most often experienced in the City of Annapolis is termed "urban flooding" 
which is similar to flash flooding. Urban flooding can occur when: 
 

• Sanitary sewers are infiltrated by floodwaters, causing sanitary sewers to 
surge. 

• Undersized roads culverts and railroad culverts, as well as, storm water 
systems can't contain flood flows. 

• The capacity of flood control systems (such as drainage ponds) is exceeded. 



• Wind induced coastal flooding that causes storm water drainage systems to be 
overwhelmed. 

• The Bay floods over banks and backward through storm drains. 
 

An artist’s sketch shows an early version of the 17th-Street flood wall (top). The 
photo below shows the “post-and-panel” flood wall with labeled panels in place 

during the test assembly on Halloween 2014. The Washington wall has nine posts 
and 27 panels, all of them stored off-site. When a major flood event threatens the 
city, they will be trucked to 17th Street and craned into place. Drawing courtesy of 

the U.S. Army Corps of Engineers; photograph by Michael W. Finncham 



http://chesapeakeclimate.org/blog/new-report-how-will-climate-driven-flooding-
impact-the-mid-atlantic/	

	
	
Norfolk,	VA	
Like	any	other	low	lying	coastal	area,	Norfolk's	elevation	and	its	proximity	to	the	
Chesapeake	Bay	and	several	rivers	make	it	susceptible	to	flooding.	Nearly	every	
year,	and	sometimes	several	times	throughout	the	year	during	periods	of	heavy	rain,	
hurricanes	or	nor'easter	storms,	residential	and	commercial	properties	are	
threatened	with	the	potential	of	precipitation,	tidal	and/or	wind-driven	flooding	
and/or	low-land	flooding,	particularly	in	neighborhoods	around	Norfolk's	many	
waterways.	
	

http://pilotonline.com/news/government/local/norfolk-asks-state-to-study-fixes-
to-flooding-problem/article_e3507498-2451-55ca-b926-938a392f6265.html	

	
Flood	Mitigation	involves	cost-effective	measures	taken	now	to	avoid	the	loss	of	life	
and	reduce	future	damages	to	public	facilities,	homes,	and	other	improved	property.	
By	implementing	flood	mitigation	measures	you	may	prevent	future	damage	to	your	



property	resulting	from	flood	and	potentially	lower	your	flood	insurance	premium.	
You	may	want	to	consider	discussing	mitigation	options	with	your	flood	insurance	
agent.	Additionally,	should	your	property	qualify	the	Hazard	Mitigation	Assistance	
(HMA)	Grant	Program	may	provide	grant	funds	to	assist	with	flood	mitigation.	
	
http://www.norfolk.gov/flooding	
	
New	Orleans	
New	Orleans	is	a	deep	water	port	established	in	1718	about	50	miles	up	the	main	
stem	of	the	Mississippi	River,	on	the	eastern	flank	of	the	Mississippi	River	Delta.	
New	Orleans	was	established	by	the	French	in	1717-18	to	guard	the	natural	portage	
between	the	Mississippi	River	and	Bayou	St.	John,	leading	to	Lake	Pontchartrain.	
The	1749	map	of	New	Orleans	by	Francois	Saucier	noted	the	existence	of	fresh	
water	versus	brackish	water	swamps	along	the	southern	shore	of	Lake	
Pontchartrain.	
	
New	Orleans	has	always	been	a	high	maintenance	city	for	drainage.	The	city’s	
residential	district	did	not	stray	much	beyond	the	old	Mississippi	River	levee	mound	
until	after	1895,	when	serious	attempts	to	bolster	the	Lake	Pontchartrain	“back	
levee”	and	establish	a	meaningful	system	of	drainage	were	undertaken	by	the	city.	
Most	of	the	lowland	cypress	swampland	between	Mid-Town	and	Lake	Pontchartrain	
was	subdivided	between	1900-1914,	after	the	City	established	and	funded	a	
Drainage	Advisory	Board	to	prepare	ambitious	plans	for	keeping	New	Orleans	dry	
all	the	way	to	Lake	Pontchartrain’s	shoreline.	
	
The	Mississippi	River	drains	41%	of	the	continental	United	States,	with	a	watershed	
area	of	around	1,245,000	square	miles,	according	to	the	U.S.	Army	Corps	of	
Engineers.	This	makes	it	the	third	largest	watershed	of	any	river	in	the	world.	
Although	its	official	length	is	2,552	miles	(if	measured	from	Itasca	State	Park	in	
Minnesota),	when	combined	with	the	Missouri	River	(2,540	miles	long),	it	is	the	
longest	river	in	North	America,	with	a	combined	length	of	3,895	miles.	
	
A	great	number	of	floods	have	occurred	in	the	lower	Mississippi	Valley	during	
historic	time	-	the	last	flood	of	any	consequence	to	affect	the	
City	of	New	Orleans	emanating	from	the	Mississippi	River	was	in	1859.	Flood	
protection	from	the	Mississippi	River	was	originally	afforded	by	heightening	of	the	
river’s	natural	bank	overflow	levees.	
	
http://projects.ce.berkeley.edu/neworleans/report/CH_4.pdf	
	



	
Natural	levees	exist	along	most	perennial	channels	subject	to	periodic	overbank	
flooding	emanating	from	a	prominent	low	flow	channel,	as	sketched	above.	

Man-made	levees	originated	by	piling	up	additional	earthen	fill	on	top	of	these	
natural	levees.	

	
A	complex	network	of	levees	protected	the	City	of	New	Orleans	from	flooding	.	New	
flood	walls	were	constructed	in	the	1990s	on	the	crowns	of	drainage	canals	and	the	
Inner	Harbor	Navigation	Canal	to	accommodate	functionality	during	high	storm	
surges.	The	walls	in	the	lower	Lakeview	and	Gentilly	Districts	topped	out	at	+14	ft	
above	MGL.		This	system	of	flood	walls	quickly	failed	on	the	morning	of	August	29,	
2005,	when	water	levels	rose	more	than	7	feet	above	MSL,	higher	than	ever	
previously	recorded	in	the	drainage	canals	since	1932	(cited	in	previous	section).	
Prior	to	Hurricane	Katrina,	the	drainage	canals	feeding	into	Lake	Pontchartrain	
never	exceeded	a	flow	height	of	between	6	and	7	feet	above	MGL.	
	
	



	
Union	forces	under	General	Grant	cutting	the	levee	near	the	state	line	of	

Louisiana	and	Arkansas,	20	miles	above	Lake	Providence.	
	

	
	

	
	
Vertical	cross-section	of	New	Orleans,	showing	maximum	levee	height	of	23	feet	

(7	m)	at	the	Mississippi	River	on	the	left	and	17.5	feet	(5	m)	at	Lake	
Pontchartrain	on	the	right.	

	



View	of	the	17th	street	canal	looking	to	the	south.	Notice	the	portion	of	the	levee	
that	was	pushed	out	of	place	during	the	breach.	Notice	the	trees	growing	on	the	
levee.	Tree	roots	would	provide	stability	to	the	soil,	but	during	a	large	storm,	the	
ground	could	become	saturated	with	water.	The	wind	can	push	over	the	trees	
which	would	tear	out	large	sections	of	ground	(	or	the	levee	).	Most	of	the	trees	

on	all	the	levees	around	the	city	have	since	been	removed.	
[https://www.geocaching.com/geocache/GC127GG_new-orleans-levee-breaches-

part-i?guid=1a681374-1b02-4bd3-a72f-4013994df0b6]	
	
Thames	Barrier	
Built	at	a	cost	(in	today’s	money)	of	around	£1.6	billion	and	finished	in	1983,	the	
1,700ft	Thames	Barrier	has	paid	for	itself	many	times	over	in	the	31	years	it	has	
been	operating:	in	terms	of	lives	and	of	properties	across	50	square	miles	of	a	mega-
city	that	is	built	on	a	soggy	flood	plain	slowly	sinking	into	the	clay.	
	
Some	are	saying	that	this	wonderful	piece	of	engineering,	Brunellian	in	imagination	
and	scale,	needs	to	be	replaced	–	and	fast.	Current	plans	by	the	Environment	
Agency,	which	operates	London’s	flood	defences,	to	keep	the	Barrier	operational	
until	the	2070s	are	untenable,	they	say,	in	the	face	of	climate	change	that	is	
producing	rising	sea	levels	and	more	powerful	storms	of	the	kind	that	have	made	
this	winter	catastrophic	for	so	many.	
	
Londoners	today	take	their	dry	feet	for	granted	but	the	Thames	that	flows	through	
London	is	really	an	arm	of	the	sea,	and	tidal	as	far	as	Teddington.	It	was	after	a	



disastrous	flood	in	1928,	in	which	large	parts	of	east	London	were	submerged,	and	
an	even	worse	inundation	in	1953	in	which	hundreds	died,	that	the	decision	was	
made	to	construct	a	huge	barrier,	a	line	of	six	swivelling	3,700-tonne	hydraulic	steel	
gates	that	act	like	a	gigantic	drawbridge	to	keep	the	North	Sea	out.	The	design	brief	
was	to	construct	a	wall	of	metal	to	regulate	tidal	flows	and	to	protect	the	capital	
from	the	sort	of	floods	predicted	to	happen	once	every	thousand	years.	
	
And	over	three	decades	it	has	performed	perfectly,	protecting	an	estimated	1.5	
million	people,	and	half	a	million	buildings	comprising	£200	billion	of	assets	–	a	
figure	that	is	increasing	every	day	as	property	prices	rise	–	not	to	mention	the	
underground	railway	network.	London	did	not	flood	even	during	a	massive	storm	
surge	in	2007	comparable	in	scale	to	that	in	1953.	The	Barrier	has	survived	15	ship	
collisions	and	it	played	a	largely	unsung	role	in	the	2012	Jubilee	celebrations,	
taming	the	tidal	Thames	into	a	gigantic	lake,	safe	for	the	hundreds	of	small	boats,	
including	the	royal	barges.	
	
http://www.telegraph.co.uk/news/weather/10646439/The-Thames-Barrier-has-
saved-London-but-is-it-time-for-TB2.html	
	

	
http://news.images.itv.com/image/file/61899/image_update_b37e38c8b851afc6_1

342213925_9j-4aaqsk.jpeg	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	

	
	

https://ichef-
1.bbci.co.uk/news/660/media/images/72905000/gif/_72905648_thames_barrier_

sequence2_624in.gif	
	
	



	
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/im

age_data/file/26068/Thames_Barrier_crop.jpg	
	

Netherlands	flood	control	
Sixty	percent	of	the	surface	area	of	the	Netherlands	is	at	risk	of	flooding	–	along	
canals,	rivers	and	lakes.	They	work	and	live	on	the	beds	of	lakes	that	have	been	
pumped	dry	two	centuries	ago.	Dikes	and	levees	and	continuous	pumping	prevent	
these	lakes	from	refilling.	They’ve	built	cities	on	peat	beds	that	would	sag	if	it	wasn’t	
for	dikes	and	levees	to	keep	this	water-rich	substrate	saturated	and	stable.	Beaches	
and	sand	dunes	absorb	the	forces	of	a	rising	sea	that	would	overflow	an	otherwise	
flat	land.	To	offer	protection	against	such	floods,	the	Netherlands	is	divided	into	53	
dike	ring	areas.	The	urban	agglomeration	of	the	western	Netherlands,	for	example,	
is	encircled	by	one	solid	ring	of	dikes	and	dunes:	Dijkring	14.	These	‘primary’	
compartments	contain	polders,	each	surrounded	by	smaller	dikes	and	levees.	These	
are	the	regional	flood	defences,	built	to	prevent	flooding	from	the	‘boezem:’	the	
smaller	rivers	(the	Oude	Rijn	and	Gouwe)	and	the	main	channel	system	of	the	
Rijnland	District.	Should	a	breach	occur	in	the	primary	defences,	the	regional	
defences	provide	evacuation	routes	and	limit	the	spread	of	the	water.	
	



	
Primary	flood	defenses	protect	against	water	from	the	sea	and	large	rivers.	They	
prevent	billions	of	euros	in	damage	and	possibly	thousands	of	casualties.	Regional	
flood	defenses	prevent	from	flooding	from	the	secondary	water	system	(canals	and	
small	rivers),	with	millions	of	euro’s	in	damage	and	a	small	number	of	casualties.	

	
	

	
A	diagram	demonstrating	groundwater	flow	within	and	beneath	a	dike,	with	the	
subsurface	composition	to	a	depth	of	about	15	meters.	A	layer	of	clay	has	been	

applied	on	the	inner	(polder)-side	of	the	dike	to	increase	stability.	
	
To	be	prepared	for	climate	change	in	the	Netherlands	in	2100,	Rijnland	takes	into	
account	the	worst	possible	climate	change	scenario.	Climate	by	definition	is	variable	
and	defined	from	time	intervals	of	30+	years.	As	a	result,	model	predictions	for	the	
coming	100	or	200	years	differ	considerably.	We	ourselves	are	not	agreed,	either,	on	



what	should	be	‘enough,’	but	prefer	to	play	it	safe.	Worldwide,	sea	levels	will	rise	by	
about	80	centimeters	over	the	next	century,	probably	increasing	to	a	maximum	of	
two	meters	by	the	year	2200	due	to	ongoing	thermal	expansion	of	the	oceans	and	
melting	of	glaciers	(www.realclimate.org).	The	Delta	Committee	estimates	a	rise	of	
the	relative	sea	level	(relative	to	our	country)	between	two	and	four	meters	by	
2200,	but	this	includes	at	least	a	meter	of	soil	subsidence.	To	give	an	idea	of	the	
extent	of	the	changes	we	are	faced	with:	the	last	time	the	sea	level	rose	by	three	
meters	it	took	over	3000	years!	The	extensive	protection	measures	and	hydraulic	
structures	implemented	after	the	flooding	of	1953	have	been	designed	to	limit	the	
risk	of	a	flood	from	the	sea	to	once	in	every	10,000	years.	That	is	the	entire	
geological	period	since	the	last	Ice	Age.	Technically,	the	western	Netherlands	is	
prepared	for	a	perfect	storm,	the	likes	of	which	have	never	been	seen	before	in	this	
part	of	the	world.	Within	the	secure	walls	of	the	primary	flood	defenses,	dikes	and	
levees	ensure	that	water	management	can	be	regulated	with	sufficient	flexibility	to	
adapt	to	the	environmental	changes.	
	
https://www.rijnland.net/downloads/floodcontrolrijnland-1-1.pdf	
	
	

	
Known	as	the	Maeslantkering,	this	massive	storm	surge	barrier	is	a	monster	
machine	in	every	sense	of	the	word,	and	constitutes	one	of	the	single	largest	things	
humanity	has	ever	built.	It	spans	across	the	mouth	of	the	River	Scheur	where	it	
intersects	with	the	Nieuwe	Waterweg	waterway	just	outside	the	city	of	Rotterdam.	
The	€440	million	($633	million)	Maeslantkering	was	designed	and	built	as	a	last-
minute	addition	to	the	region's	extensive	Delta	Works	project.	This	system	was	
meant	to	supplement	the	low-lying	country's	numerous	dikes	and	levees,	keeping	
flood	waters	out	of	coastal	towns	and	agricultural	fields.	When	the	dikes	and	levees	



originally	planned	to	protect	Rotterdam	and	Antwerp	harbors	proved	insufficient	to	
the	task,	the	movable	flood	gate	idea	was	floated.	
	
Measuring	22m	tall	and	210m	long	apiece,	these	steel	storm	doors	are	so	large	that	
they	had	to	be	built	on-site	in	specially	constructed	dry	docks	beginning	in	1991.	
Additionally,	engineers	welded	on	a	series	of	steel	trusses	measuring	237m	in	total,	
which	acted	as	a	skeletal	frame	to	support	the	doors.	Each	truss,	stood	on	end,	is	the	
same	height	as	the	Eiffel	Tower,	albeit	twice	its	weight.	Each	truss	runs	back	to	a	
single	hinge	that	operates	atop	a	single	gigantic	ball	bearing	measuring	10m	in	
diameter	and	tipping	the	scales	at	617	tonnes	—	the	largest	in	the	world,	in	fact.	
	
https://www.gizmodo.com.au/2013/10/these-gargantuan-gates-keep-europes-
largest-port-from-drowning/#DODTyXgfw7cVldfJ.99	
	
	
	

	
This	undated	image	provided	by	Arcadis	shows	the	Dutch	engineering	firmís	
proposal	to	build	a	barrier	in	the	Verrazano	Narrows	between	New	York's	
Brooklyn	borough	and	Staten	Island,	shielding	the	Upper	New	York	Bay.	This	
barrier	would	be	supplemented	by	two	smaller	barriers,	one	between	Staten	
Island	and	New	Jersey	and	the	other	on	the	East	River.	The	vast	destruction	

wreaked	by	the	storm	surge	in	New	York	could	have	been	prevented	with	a	sea	
barrier	of	the	type	that	protects	major	cities	in	Europe,	scientists	and	engineers	
say.		[http://news.nationalpost.com/news/the-massive-flood-barrier-that-

could-have-saved-new-york-from-hurricane-sandy	



	
Venice,	Italy	

	
For	centuries	Venice	and	its	inhabitants	have	been	exposed	to	flooding	that	

cripples	the	city	and	brings	everyday	life	to	a	standstill.	But	now	an	
experimental	new	defence	system	-	which	has	been	mooted	as	the	city's	savior	
for	almost	a	decade	-	is	nearing	completion.		If	successful,	the	Experimental	

Electromechanical	Module	(Mose)	will	protect	the	city	of	canals	from	the	severe	
high	tides	that	have	plagued	it	for	so	long.	[http://www.dailymail.co.	

uk/news/article-2853457/Venice-s-line-defence-New-anti-flood-aims-protect-
historic-Italian-city-rising-waters.html]	

	

	
The	$5.5	billion	project,	the	first	of	its	kind	in	the	world,	is	called	MOSE	(for	
Modulo	Sperimentale	Elettromeccanico,	or	Electromechanical	Experimental	
Module).	The	first	four	of	its	floodgates	were	installed	in	June,	and	the	rest	

should	be	in	place	by	2016.	
Here,	a	massive	crane	prepares	to	lower	one	of	the	mobile	barriers	into	place.	
Ministry	of	Infrastructure	and	Transport	-	Magistrato	Alle	Acque	Di	Venezia,	

Concessionary	Consorzio	Venezia	Nuova	
[http://discovermagazine.com/galleries/2013/oct/holding-back-venices-floods]	



	
Located	on	the	southwest	coast	of	the	Korean	peninsula,	Saemangeum,	

completed	in	2010,	is	the	world’s	longest	man-made	dyke,	measuring	21	miles.	
Running	between	two	headlands,	and	separating	the	Yellow	Sea	and	the	former	
Saemangeum	estuary.		Its	average	width	is	950	feet,	and	its	average	height	is	

120	feet.	
[http://www.korea.net/content/UserFiles/Image/ZPUreTynwuNgCpsjSMQY.jpg]	
	
Japan	
Japan	has	had	all	they	can	take	of	tsunami	destruction	and	is	working	on	a	plan	to	
prevent	future	devastation.	A	tentative	plan	to	construct	a	giant	sea	wall	stretching	
400	km	(248.5	miles)	along	the	coast	of	Japan	is	raising	some	eyebrows,	however.	
Critics	cite	the	existence	of	sea	walls	which	had	little	effect	during	the	2011	
earthquake	and	tsunami	disaster	that	killed	more	than	18,500	citizens,	while	
touting	other	possible	remedies.	
	

	



Many	areas	along	the	Japanese	coast	had	sea	walls	constructed	after	a	damaging	
tsunami	in	the	1933	Sanriku	earthquake.	The	city	of	Kamaishi	won	a	place	in	the	
Guinness	Book	Of	World	Records	for	their	1.6	billion	dollar	wall,	but	it	was	easily	
washed	away	in	the	2011	disaster.	Of	all	the	walls	built,	only	one	actually	withstood	
the	9.0	earthquake	and	tsunami	that	laid	to	waste	large	swaths	of	Japanese	coast	
and	resulted	in	a	nuclear	disaster	that	continues	to	bear	deadly	fruit.	
	
Critics	of	the	planned	monumental	sea	wall	have	become	very	vocal,	saying	that	the	
walls	have	not	proven	to	be	effective	against	the	dangers	faced	in	Japan.	Such	a	
project	would	cost	billions	of	dollars	(6.8	Billion	as	planned),	perhaps	retarding	a	
recovering	economy	after	the	2008	Global	Economic	Downturn,	troubling	effects	of	
the	2011	disaster	and	ongoing	nuclear	disaster.	
	
The	sea	wall	would	likely	be	a	monstrosity,	proposed	to	be	as	high	as	12	meters	(39	
feet)	in	some	places.	It	would	likely	eliminate	or	change	many	coastal	activities,	
reduce	fishing	and	have	negative	effects	on	the	tourism	industry.	
	
http://www.scienceisbetter.com/the-ultimate-wall-japan-is-constructing-a-400-
km-wall-to-protect-against-tsunamis/	
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