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Civil Engineering 

The infrastructure of the Chesapeake Bay is constantly trying to 
keep up with population growth in the area.  Climate change 
creates the additional challenge of sea level rise and more frequent 
severe storms.  Designing and building new systems as well as 
maintenance of existing structures, requires innovative solutions.  
Communities and entire cities are increasingly at risk from more 
frequent extreme weather events. 
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Port of Baltimore  

The	rise	of	Bal-more	from	a	sleepy	town	trading	in	tobacco	to	a	city	rivaling	
Philadelphia,	Boston,	and	New	York	began	when	Dr.	John	Stevenson,	a	prominent	
Bal-more	physician	and	merchant,	began	shipping	flour	to	Ireland.		

By	the	early	1800’s	mills	along	the	Jones	Falls	were	producing	over	80%	of	the	sail	
cloth	in	the	country.	In	addi-on,	60	flour	and	grist	mills,	57	saw	mills,	13	spinning	and	
paper	mills,	6	foundries,	and	3	powder	mills	were	located	on	streams	near	the	City,	
and	shipyards,	brick	kilns,	copper	and	iron	works,	and	glass	factories	were	built	along	
the	shoreline	of	the	harbor.		In	the	1830	Bal-more	had	become	the	second	largest	
city	in	the	United	States.	[hRp://planning.bal-morecity.gov/sites/default/files/History
%20of%20Bal-more.pdf]	

During	the	Revolu-onary	
War,	Bal-more	built	the	
most	maneuverable	ships	in	
the	world.	These	ships	were	
able	to	penetrate	Bri-sh	
blockades	and	outrun	
pirates,	privateers,	and	the	
Royal	Bri-sh	Navy.	

The	City	of	Bal.more	around	1834	as	seen	from	Federal	Hill	
[www.bal-morecity.gov/sites/default/files/5_History.pdf]	
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Port of Baltimore  

From	1850	to	1900	Bal.more’s	popula.on	grew	from	169,000	
to	over	half	a	million.	Bal.more’s	vibrant	and	diverse	

neighborhoods	evolved	to	accommodate	a	constant	influx	of	
immigrants.	More	than	two	million	immigrants	landed	first	in	
Fells	Point	and	then	in	Locust	Point,	making	the	City	second	only	

to	New	York	as	an	immigrant	port	of	entry.			
[Maryland	Historical	Society,	Bal-more,	Maryland]	

At	the	end	of	World	War	II,	Mar.n-MarieUa,	was	turning	out	thousands	of	
airplanes	a	year,	and	at	the	Cur.s	Bay	and	Fairfield	shipyards	an	ocean	
freighter	a	day	was	launched.		Shown	here	is	the	S.S.	Mari.me	Victory	

launching	in	May	1945	(photograph	by	A.	Aubrey	Bodine)		
[Maryland	Historical	Society,	Bal-more,	Maryland]	
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Tidewater Area Ports 

Ocean-going	ships	have	stopped	at	Virginia	wharves	since	the	first	English	colonists	
arrived	in	1607	and	anchored	at	Jamestown.	Early	trade	involved	impor-ng	colonists	
and	manufactured	goods	from	England,	including	clothing	and	items	made	of	iron.	
Virginia	exported	raw	materials	such	as	sassafras,	deer	hides,	lumber,	and	especially	
tobacco	to	Europe.	[www.virginiaplaces.org/transporta-on/shiptransport.html]	

Jamestown	was	the	first	port	for	ocean-going	ships	in	Virginia	
[Na-onal	Park	Service,	"Jamestown	-	Sidney	King	Pain-ngs,"	Arrival	of	

Lord	Delaware]	

Yorktown,	Virginia,	Embarka.on	for	White	House	Landing,	Virginia,	
Photograph	from	the	main	eastern	theater	of	war,	the	Peninsular	

Campaign,	May-August	1862.	[www.theatlan-c.com/photo/2012/02/
the-civil-war-part-1-the-places/100241/]	



4 

Tidewater Area Ports 

Ager	World	War	II,	the	ci-es	of	Newport	
News,	Portsmouth,	and	Norfolk	each	built	
a	municipally-owned	shipping	terminal	
using	local	tax	revenues	and	profits	from	
terminal	opera-ons.		The	deep	shipping	
channels	to	Norfolk,	Portsmouth,	and	
Newport	News	helped	aRract	the	large	
ships	that	carried	the	most	containers.	
[www.virginiaplaces.org/transporta-on/
shiptransport.html]	

Newport	News	Marine	Terminal	(NNMT)	
	[Virginia	Office	of	Intermodal	Planning	and	Investment]	

Portsmouth	Marine	Terminal	(NNMT)	
	[Virginia	Office	of	Intermodal	Planning	and	Investment]	

Aircra]	carriers	docked	at	the	Norfolk	Naval	Base	are	readily	visible	to	
people	driving	across	the	Hampton	Roads	Bridge-Tunnel	to	
Willoughby	Spit	(in	background)	[CNIC	Naval	Sta-on	Norfolk]	
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Chesapeake and Delaware Canal  

The	14-mile	long	C	&	D	canal	conceived	during	the	
17th	century	to		reduce	the	300-mile	trip	around	
the	coast	of	Delaware	and	Maryland	and	increase	
the	economic	viability	of	the	region.	The	route	
that	was	chosen	ini-ally	required	a	system	of	four	
locks.	By	1927,	the	canal	had	been	converted	to	a	
sea-level	opera-on.		

Construc.on	underway	in	1921	to	create	the	sea	level	canal	
	[delmarvahistory.wordpress.com/2008/08/11/opening-the-modern-chesapeake-

and-delaware-canal/]	

The	first	canal	was	only	10	feet	deep	
and	66	feet	wide.	In	1954,	Congress	
authorized	expansion	of	the	channel	
to	450	feet	wide	and	35	feet	deep.	
[www.nap.usace.army.mil/Missions/
Civil-Works/Chesapeake-Delaware-
Canal/Canal-History/]		
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Conowingo Dam 

Conowingo	is	one	of	the	largest	non-federal	hydroelectric	dams	in	the	United	
States.	Construc.on	of	the	dam	on	the	lower	Susquehanna	River,	in	Darlington,	
Maryland	was	completed	in	1928.	[www.exeloncorp.com/loca-ons/power-plants/

conowingo-hydroelectric-genera-ng-sta-on]	

The	Conowingo	Dam	project	began	commercial	opera-on	in	1928.	The	final	product	
was	a	concrete	facility	that	is	4,648	feet	in	length	and	rises	104	feet	above	the	riverbed.	
The	average	annual	genera-on	is	1,800,000	MegawaR-hours,	enough	to	provide	
service	to	300,000	homes.	[web.archive.org/web/20060224225818/hRp://
www.mdhc.org/resources/lshgreport.pdf]	The	dam	is	at	about	92	percent	capacity	for	
sediment	storage	with	no	current	plan	to	prevent	spillage	into	the	Bay.	[www.usgs.gov/
news/conowingo-dam-above-90-percent-capacity-sediment-storage]	

The	building	of	the	cofferdam,	in	the	Susquehanna,	to	hold	
back	the	water	as	they	build	the	intake	structure.	
[rep5355.com/2013/07/25/the-susquehanna/]	
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Chesapeake Bay Bridge 

The	complexity	of	the	first	bay	bridge	construc.on	project	was	clear.	It	
includes	several	different	types	of	bridging	designs,	and	curves	out	
from	Sandy	Point	to	cross	the	shipping	channel	at	a	right	angle.	

Photograph	by	Joseph	A.	DiPaola	/	The	Sun		
[www.capitalgazeRe.com/news/annapolis/ph-ac-cn-retro-annapolis-

bay-bridge-pg-20170404-photogallery.html]	

The	Chesapeake	Bay	Bridge	at	Sandy	Point	was	opened	to	traffic	in	1952	ager	decades	of	
study	on	where	to	place	it.	Annual	traffic	volumes	nearly	doubled	in	the	first	decade.	
Traffic	volumes	during	off-peak	or	normal	periods	are	within	the	present	capacity	of	the	
present	facility.	Lately,	however,	weekend	traffic	during	the	summer	months	has	been	
prac-cally	twice	the	daily	average	for	the	month	and	greatly	exceeds	the	capacity	of	the	
facility.		[www.roadstothefuture.com/Chesa_Bay_Bridge_History.html]	

s-media-cache-ak0.pinimg.com/originals/21/
e8/38/21e8387069206b9798ad6ba64338f099.jpg	
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Chesapeake Bay Bridge Tunnel 

Big	D	was	a	specially	designed	steam-powered	pile	driver	that	could	
stabilize	itself	through	four	100-foot-legs	that	rested	on	the	bay	boUom.	
[www.dailypress.com/features/history/dp-nws-chesapeake-bay-bridge-

tunnel-50th-20140414-story.html]	

Following	its	opening	in	1964,	the	Bridge-
Tunnel	was	selected	as	“The	Outstanding	
Civil	Engineering	Achievement”	by	the	
American	Society	of	Civil	Engineers.	The	
Bridge-Tunnel	is	unique	in	the	number	of	
different	types	of	structures	it	includes.	In	
addi-on,	construc-on	was	accomplished	
under	the	severe	condi-ons,	including	
hurricanes	and	nor’easters.	[www.cbbt.com/
about-us/history/]	
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Cove Point LNG Terminal 

A	boat	passes	Dominion	Resources’	plaform	at	its	Cove	Point	liquefied	natural	gas	
plant.	The	company	plans	to	send	out	85	LNG	tankers	a	year.	(photograph	by	Dave	

Harp)		[www.bayjournal.com/ar-cle/
plan_to_export_liquefied_gas_at_cove_point_divides_community]	

Dominion	Energy	is	construc-ng	
liquefac-on	facili-es	for	expor-ng	
liquefied	natural	gas	(LNG)	at	its	
exis-ng	Cove	Point	Terminal	on	the	
Chesapeake	Bay	in	Maryland.		Cove	
Point	would	be	the	first	LNG	export	
facility	on	the	U.S.	East	Coast	and	only	
the	second	in	the	Lower	48	states.	

The	facility	was	originally	cer-fied	in	
1972	for	the	impor-ng	of	LNG	but	
economic	factors	made	this	unviable	
ager	two	years	of	opera-on.	

The	liquefac-on	facili-es	are	expected	to	be	online	late	this	year.	Once	the	export	project	
is	complete,	the	facility	would	be	bidirec-onal,	offering	import	and	export	capability.	
[www.naturalgasintel.com/ar-cles/110016-dominion-cove-point-on-track-to-be-first-us-
east-coast-lng-exporter]	
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Shoreline Development 

Chesapeake	Bay	shoreline	
development	in	urban	areas	
dates	to	post-colonial	-mes,	
but	up	un-l	World	War	II,	
most	of	these	areas	were	
used	for	agriculture	or	were	
simply	managed	as	rural	
areas.	Ager	World	War	II,	
residen-al	development	
along	the	shorelines	of	
Chesapeake	Bay	began	to	
increase..	The	increased	
development	added	
pressure	to	upland	banks	
that	were	already	prone	to	
erosion.		[www2.vims.edu/
seagrant/vasg-pubs-pdfs/
shoreline.pdf]	

Six	typical	shoreline	profiles	around	Chesapeake	Bay.	The	stability	of	the	bank	face	is	dependent	
upon	the	width	and	type	of	shore	zone	features.	Wide	beaches/dunes	and	marsh	zones	can	offer	
significant	wave	protec.on	even	during	storms.	(Mean	high	water	(MHW),	mean	low	water	

(MLW),	and	100-year	storm	surge	eleva.on.)		
[www2.vims.edu/seagrant/vasg-pubs-pdfs/shoreline.pdf]	
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Unimproved Beaches 

Unimproved	beach	showing	submerged	aqua.c	vegeta.on	(SAV)		
[dnr2.maryland.gov/cri-calarea/Documents/PDF/Other_Resources/Cri-cal%20Area%20Quarterly

%20Planner%27s%20Mee-ng/July2015_NOAA_Shorelines.pdf]	

s-media-cache-ak0.pinimg.com/736x/a1/11/73/a11173cc79aa9f2c5247b646b45224fc.jpg	

Submerged	aqua-c	vegeta-on	
(SAV)	provide	food,	shelter,	and	
a	nursery	habitat	for	most	of	our	
commercially	important	fisheries	
species.		They	also	help	reduce	
erosion	by	stabilizing	boRom	
sediments	with	their	root	
systems.	

Coastal	shorelines	are	constantly	
changing	due	to	both	natural	
(winds,	waves,	-dal	currents,	
and	periodic	storm	events)	and	
man-made	ac-vi-es.	
[www.epa.gov/sites/produc-on/
files/2015-09/documents/
2002_04_characteriza-on-
reports_ccmp-final-
volume-1.pdf]	
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Bulkheads 

dnr2.maryland.gov/cri-calarea/Documents/PDF/Other_Resources/Cri-cal%20Area%20Quarterly
%20Planner%27s%20Mee-ng/July2015_NOAA_Shorelines.pdf	

www.vims.edu/newsandevents/_photosets/slr_planning/bulkhead.jpg		

Bulkheads	are	walls	designed	to	
protect	the	shoreline	by	
providing	a	barrier	to	waves.	
Bulkheads	are	constructed	
from	steel,	aluminum,	vinyl,	or	
-mber.		Wave	reflec-on	off	the	
ver-cal	face	of	-mber	and	steel	
bulkheads	causes	erosion	
(scour)	at	its	base	and	produces	
unsuitable	habitats	for	marine	
organisms.	It	is	generally	
against	policy	to	authorize	new	
bulkheads	or	replace	failed	
bulkheads	with	a	similar	
structure	on	the	Bay.		

[hRp://dnr2.maryland.gov/ccs/
Publica-on/Shoreerostext.pdf]	
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Types of Bulkheads 
Wood	

www.baypiledriving.com/Portals/0/Site%20photos/Bay-
Front-Rd-Voudrie-cons2.jpg	

Fiberglass	or	Vinyl	

www.thewaterfrontexpo.com/family2006%20010.jpg	

Steel	

Steel	sheetpile	bulkhead	walls	must	be	provided	
with	cathodic	protec.on	if	placed	in	proximity	to	
brackish	or	saline	water.	This	picture	shows	anodes	
installed	on	back	side	of	PZP-38	sheetpiles	at	
Midway	Atoll	inner	harbor/wharf	facility.		
[web.mst.edu/~rogersda/umrcourses/ge441/
online_lectures/reten-on_structures/GE441-
Lecture6-6.pdf]	



14 

Rip-Rap 

dnr2.maryland.gov/cri-calarea/Documents/PDF/Other_Resources/Cri-cal%20Area%20Quarterly
%20Planner%27s%20Mee-ng/July2015_NOAA_Shorelines.pdf	

gunthermcclary.com/wp-content/gallery/esb-cc8453821/Rip-Rap.jpg		

Riprap	revetments	are	a	very	
effec-ve	and	popular	method	of	
controlling	erosion.	A	revetment	
consists	of	stone	or	other	
armoring	material	used	to	
protect	a	shoreline.	A	riprap	
revetment	uses	layered,	various-
sized	rocks	placed	on	a	sloping	
bank.		

The	variance	in	size	and	the	
rough	angular	surfaces	of	the	
rock	allow	the	revetment	to	
absorb	the	impact	of	the	waves	
instead	of	deflec-ng	waves	that	
could	cause	erosion	to	an	
adjacent	area.	
[nnmarineconstruc-on.com//
files/svs16.pdf]	
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Breakwaters and Sills 

dnr2.maryland.gov/cri-calarea/Documents/PDF/Other_Resources/Cri-cal%20Area%20Quarterly
%20Planner%27s%20Mee-ng/July2015_NOAA_Shorelines.pdf	

Stone	sill	connec.ng	breakwaters	with	sand	fill	and	marsh	implanta.on	on	Choptank	River,	Talbot	
County,	Md.	[www2.vims.edu/seagrant/vasg-pubs-pdfs/shoreline.pdf]	

Breakwaters	and	sills	are	
freestanding	structures	
designed	to	reduce	wave	ac-on	
by	aRenua-on,	refrac-on,	and	
diffrac-on.	A	sill	has	a	lower	
crest	and	is	closer	to	shore	and	
are	typically	installed	with	
beach	fill	to	create	a	substrate	
for	establishing	a	marsh	fringe.	

The	dimensions	of	a	
breakwater	system	are	
dependent	on	the	desired	
protec-on	and	poten-al	
impacts	on	adjacent	shoreline.	
[hRp://www.vims.edu/
research/departments/
physical/programs/ssp/_docs/
baa_isabel_report.pdf]	
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Living Shorelines 

dnr2.maryland.gov/cri-calarea/Documents/PDF/Other_Resources/Cri-cal%20Area%20Quarterly
%20Planner%27s%20Mee-ng/July2015_NOAA_Shorelines.pdf	

www.chesapeakebay.net/images/blog/aug_30_12_2big.jpg	

Living	shorelines	u-lize	
wetland	plants,	submerged	
aqua-c	vegeta-on,	oyster	
reefs,	coir	fiber	logs,	sand	fill,	
and	stone.	The	benefits	of	
living	shorelines	include:	
• 	Stabiliza-on	of	the	
shoreline.	

• 	Protec-on	of	surrounding	
riparian	and	inter-dal	
environment.	

• 	Improvement	of	water	
quality	via	filtra-on	of	
upland	run-off.	

• 	Crea-on	of	habitat	for	
aqua-c	and	land	species.	

[www.habitat.noaa.gov/
restora-on/techniques/
livingshorelines.html]	
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Living Shorelines 

Living	Shoreline	Advantages	and	Limita8ons	
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Sea Level Rise 

Addi-onally,	global	sea	level	is	
rising	in	most	loca-ons	due	to	the	
overall	increase	in	volume	and	
water	mass	of	the	world's	oceans	
and	seas.		

In	the	Chesapeake	Bay	region	in	
par-cular,	extratropical	cyclones	or	
“nor’easters”	that	have	not	caused	
significant	flooding	in	the	past	will	
begin	to	do	so	-	and	with	greater	
frequency	-	as	sea	level	con-nues	
to	rise.		[www.vims.edu/GreyLit/
VIMS/sramsoe425.pdf]	 Observed	monthly	mean	sea	level	at	Bal.more,	Maryland	

[www.vims.edu/GreyLit/VIMS/sramsoe425.pdf]	

The	Chesapeake	Bay	is	the	largest	estuary	in	the	United	States.		Including	its	tributaries,	it	
has	over	11,000	miles	of	shoreline	length,	most	of	it	low-lying	and	subject	to	inunda-on	
during		storms.	These	natural	hazards	represent	an	especially	challenging	problem	for	
communi-es	in	the	coastal	regions	of	Virginia	and	Maryland.			
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Land Subsidence 

For	those	who	live	in	low-lying	
areas,	sea	level	rise	doesn’t	
leave	a	lot	of	op-ons:	abandon	
the	land	or	adapt	to	higher	
waters.	For	those	who	would	
stay,	there	are	some	op-ons:	
beRer	storm	forecasts,	beRer	
flood	prepara-on,	and	various	
old	and	new	forms	of	flood	
control	engineering.	

[www.mdsg.umd.edu/sites/
default/files/files/Come
%20High%20Water-
Report-2015.pdf]	

In	this	photograph,	the	last	house	on	Holland	Island	was	s.ll	standing.	In	2010	it	
collapsed	into	the	Chesapeake	Bay,	a	vic.m	of	sea	level	rise	and	

erosion	.	(photograph	by	David	Harp)		
[www.mdsg.umd.edu/sites/default/files/files/Come%20High%20Water-

Report-2015.pdf]	

Subsidence,	or	the	downward	movement	of	the	earth's	crust	rela-ve	to	the	earth's	
center,	is	par-cularly	evident	in	the	mid-Atlan-c	sec-on	of	the	U.S.	east	coast.		In	the	
past	400	years	over	400	islands	on	the	Bay	have	disappeared.	The	islands	apparently	
were	eroded	away,	a	process	accelerated	by	storms	and	sea	level	rise.	



20 

Poplar Island 

In	1998,	the	U.S.	Army	Corps	of	Engineers	began	to	construct	stone	“containment	
dykes.”	The	walls	are	10	feet	tall	and	surround	Poplar	Island’s	former	footprint,	and	
the	island	has	been	divided	into	six	massive	containment	cells	for	building	island	

habitat.	(photograph	by	U.S.	Army	Corps	of	Engineers)	
[www.chesapeakebay.net/blog/2013/02]	

While	most	of	the	Chesapeake	Bay's	islands	are	slowly	vanishing	beneath	the	waves,	one	
is	making	a	comeback.	Poplar	Island	had	nearly	washed	away	by	the	late	1990s.	But	it's	
since	been	restored	to	the	size	it	was	when	it	was	s-ll	a	thriving	19th-century	farming	
and	fishing	community,	using	material	dredged	from	the	shipping	channels	leading	to	
Bal-more.		Eighteen	million	cubic	yards	of	silt	has	been	transported	by	barge	to	this	
island	just	off	Maryland’s	Eastern	Shore.	

[www.mpa.maryland.gov/_media/client/News-	
Publica-ons/2011/media/01162011press.pdf]	

The	Poplar	Island	Environmental	Restora.on	Project	has	been	
awarded	the	Innova.on	in	Sustainable	Engineering	Award	from	

the	American	Society	of	Civil	Engineers.		
[hRp://www.dredgingtoday.com/2015/10/16/poplar-island-

project-wins-na-onal-award/]	
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Washington, DC Flooding 

Many	city	planners	are	looking	to	the	
failures	of	the	levees	in	New	Orleans	
during	hurricane	Katrina	to	plan	their	
defenses.		To	protect	the	na-on’s	
capital	from	flooding,	a	flood-control	
levee	was	built	along	the	north	flank	of	
the	Lincoln	Memorial	Reflec-ng	Pool.	
However,	a	major	gap	exists	at		17th	
Street.	

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.		

[www.chesapeakequarterly.net/
sealevel/main10]	

An	ar.st’s	sketch	shows	an	early	version	of	the	17th-Street	flood	
wall	(top).	The	photo	below	shows	the	“post-and-panel”	flood	wall	
during	a	trail	installa.on.	The	Washington	wall	has	nine	posts	and	
27	panels,	all	of	them	stored	off-site.	(Drawing	courtesy	of	the	U.S.	
Army	Corps	of	Engineers;	photograph	by	Michael	W.	Finncham)	

[www.chesapeakequarterly.net/sealevel/main10]	



22 

Annapolis, Maryland Flooding 

The	flooding	most	ogen	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.	
[chesapeakeclimate.org/blog/new-report-how-will-climate-driven-flooding-impact-the-
mid-atlan-c]	
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Norfolk, Virginia Flooding 

pilotonline.com/news/government/local/norfolk-asks-state-to-study-fixes-to-flooding-problem/ar-cle_e3507498-2451-55ca-
b926-938a392f6265.html	

Like	any	other	low	lying	coastal	area,	Norfolk's	eleva-on	and	its	proximity	to	the	
Chesapeake	Bay	and	several	rivers	make	it	suscep-ble	to	flooding.		Heavy	rain,	hurricanes	
or	nor'easter	storms	threaten	residen-al	and	commercial	proper-es	par-cularly	in	
neighborhoods	around	Norfolk's	many	waterways.	[www.norfolk.gov/flooding]	
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New Orleans Levees 
Over	-me,	a	number	of	floods	have	occurred	in	the	
lower	Mississippi	Valley.	Flood	protec-on	from	the	
Mississippi	River	was	originally	afforded	by	
heightening	of	the	river’s	natural	bank	overflow	
levees.		Manmade	levees	designed	to	protect	the	city	
failed	during	hurricane	Katrina.		
[projects.ce.berkeley.edu/neworleans/report/
CH_4.pdf]	

Ver.cal	cross-sec.on	of	New	Orleans,	showing	maximum	levee	height	of	23	feet	(7	m)	at	
the	Mississippi	River	on	the	le]	and	17.5	feet	(5	m)	at	Lake	Pontchartrain	on	the	right.	

View	of	the	17th	street	canal	looking	to	the	south.	
No.ce	the	por.on	of	the	levee	that	was	pushed	out	of	
place	during	the	breach.	No.ce	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	sec.ons	of	ground	(	or	the	
levee	).	Most	of	the	trees	on	all	the	levees	around	the	

city	have	since	been	removed.	
	[www.geocaching.com/geocache/GC127GG_new-

orleans-levee-breaches-part-i?
guid=1a681374-1b02-4bd3-a72f-4013994df0b6]	
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The Netherlands 

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	
con-nuous	pumping	prevent	these	lakes	from	
refilling.		[www.rijnland.net/downloads/
floodcontrolrijnland-1-1.pdf]	

The	Maeslantkering	storm	surge	barrier	is	one	of	the	single	largest	
things	humanity	has	ever	built.		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.	
Addi.onally,	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	gigan.c	ball	bearing	measuring	10m	in	diameter	and	
.pping	the	scales	at	617	tonnes	—	the	largest	in	the	world,	in	fact.	

[www.gizmodo.com.au/2013/10/these-gargantuan-gates-keep-europes-
largest-port-from-drowning/#DODTyXgfw7cVldfJ.99]	

Primary	flood	defenses	protect	against	water	from	the	sea	and	large	
rivers.	They	prevent	billions	of	euros	in	damage	and	possibly	thousands	

of	casual.es.	Regional	flood	defenses	prevent	flooding	from	the	
secondary	water	system	(canals	and	small	rivers),	with	millions	of	euro’s	

in	damage	and	a	small	number	of	casual.es.	
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Thames Barrier, London 
It	was	ager	disastrous	floods	in	1928	and	1953,	
when	hundreds	died,	that	the	decision	was	
made	to	construct	a	huge	barrier	on	the	
Thames	River.		A	line	of	six	swivelling	3,700-
tonne	hydraulic	steel	gates	act	like	a	gigan-c	
drawbridge	to	keep	the	North	Sea	out.		
[www.telegraph.co.uk/news/weather/
10646439/The-Thames-Barrier-has-saved-
London-but-is-it--me-for-TB2.html]		

ichef-1.bbci.co.uk/news/660/media/images/72905000/gif/
_72905648_thames_barrier_sequence2_624in.gif	

assets.publishing.service.gov.uk/government/uploads/system/uploads/
image_data/file/26068/Thames_Barrier_crop.jpg	

news.images.itv.com/image/file/61899/
image_update_b37e38c8b851afc6_1342213925_9j-4aaqsk.jpeg		
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Venice, Italy 

For	centuries	Venice	and	its	inhabitants	have	been	
exposed	to	flooding	that	cripples	the	city	and	brings	
everyday	life	to	a	stands.ll.	But	now	an	
experimental	new	defense	system	that	has	been	
presented	as	the	city's	savior	for	almost	a	decade	is	
nearing	comple.on.		If	successful,	the	Experimental	
Electromechanical	Module	(Mose)	will	protect	the	
city	of	canals	from	the	severe	high	.des	that	have	
plagued	it	for	so	long.	

[www.dailymail.co.	uk/news/ar-cle-2853457/Venice-
s-line-defence-New-an--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	EleUromeccanico,	or	
Electromechanical	Experimental	Module).	

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		

[discovermagazine.com/galleries/2013/oct/
holding-back-venices-floods]	
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Chesapeake Beach Pier 

From	1900	un-l	1930	Chesapeake	Beach	was	a	
thriving	summer	des-na-on.	People	would	mainly	
come	for	day	trips	by	railway	and	steamboats.		On	
the	boardwalk	there	was	a	bandstand,	performing	
bears,	games	of	chance,	a	carousel,	casino,	
theaters,	and	many	restaurants.			The	town	is	s-ll	a	
popular	vaca-on	spot.		[www.chesapeake-
beach.md.us/ourtown_history.htm]	

Passengers	arriving	by	steamboat	at	Chesapeake	Beach,	
MD,	make	their	way	to	shore	on	the	town’s	“Long	

Pier.”	(Chesapeake	Beach	Railway	Museum)	
[www.bayjournal.com/ar-cle/

steamboats_engineered_change_along_the_chesapeake]	

www.chesapeake-beach.md.us/ourtown_history.htm	
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Bay Fishing Piers 

Matapeake	Pier	is	located	on	Kent	Island.	The	650	foot	lighted	
fishing	pier	and	boat	ramp	are	open	24	hours	a	day	year	round.	

[www.parksnrec.org/hiker-biker-trails/landings-piers/]	

The	Kiptopeke	State	Park	boat	landing	offers	some	of	
Virginia's	finest	fishing.	Kiptopeke	is	the	closest	Eastern	Shore	
facility	to	the	Chesapeake	Bay	Bridge	Tunnel	(CBBT).		Just	

about	every	fish	species	that	can	be	taken	in	Virginia's	waters	
may	be	caught	around	the	concrete	ships	and	the	CBBT.	

[www.mrc.virginia.gov/vsrfdf/kiptopeke.shtm]	

Lynnhaven	Inlet	Fishing	Pier	is	approximately	1480	].	long.	
The	pier	has	been	serving	local	residents,	families,	and	

tourists	for	61	years.	
[fishingstatus.com/places/directory/groupid/810]	

Point	Lookout,	as	the	
southernmost	point	of	the	
Potomac	in	Maryland,	
offers	a	spectacular	view	
of	the	Potomac	River	as	it	
mixes	with	the	waters	of	
the	Chesapeake	Bay.	A	
700-foot	Point	Lookout	
Fishing	Pier	extends	into	
the	waters	of	the	Bay.		

[www.riverexplorer.com/
details.php4?id=100]	
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Bay Marinas 
Maryland	has	approximately	600	marinas,	40,000	in-water	boat	slips,	and	246	public	
boat	ramps.	[msa.maryland.gov/msa/mdmanual/01glance/html/boa-ng.html]		Virginia	
has	approximately	1000	marinas,	of	which	220	–	250	are	opera-ng	in	the	Tidewater	
area.	[www.vims.edu/GreyLit/VIMS/mrr00-11.pdf]	

Bal8more	Inner	Harbor	

www.bal-moremarinecenters.com/Inner-Harbor.aspx	 baybridgemarina.com	

Kent	Island,	Maryland	

Li?le	Creek,	Virginia	

www.liRlecreekmarina.com/index.php?pg=dockage	www.herringtonharbour.com/]	

Herrington	Harbor,	Maryland	
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Wood Pier Construction 

Pressurized	treatment	of	lumber,	-mbers	and	piling	is	the	most	effec-ve	method	of	
protec-ng	wood	designated	for	the	marine	environment.		Preserva-ves	are	forced	
deep	into	the	wood's	cells	within	a	closed	cylinder	while	under	pressure.	
[www.afoa.org/PDF/n150115a.pdf]	
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Composite Pier Construction 

Although	more	costly	than	alterna-ves,	
composite	pilings	are	stronger	and	more	
durable	than	wood,	steel	or	concrete.	Over	
-me	they	won’t	rot,	rust	or	crumble,	and	they	
can’t	be	damaged	by	wood-boring	insects	or	
marine	growth.	[www.pearsonpilings.com]	

Trex	high-performance	composite	
decks	are	made	from	reclaimed	
sawdust	and	recycled	plas-c	film	
from	a	variety	of	sources.		The	
average	500-square	foot	composite	
Trex	deck	contains	140,000	recycled	
plas-c	bags.	[www.trex.com]	
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Civil Engineering Questions 

•  Why	were	ports	developed	at	America’s	major	ci-es?	

•  How	have	our	na-on’s	ports	evolved	over	-me?	

•  Why	are	canals	important?	

•  What	is	the	primary	reason	dams	are	built	on	major	rivers?	

•  How	did	people	cross	large	bodies	of	water	before	bridges	were	built?	

•  Why	are	bulkheads	built?		What	problems	can	they	cause?	

•  What	type	of	facility	can	store	a	lot	of	boats	in	the	water?	

•  How	are	low-lying	ci-es	around	the	world	dealing	with	rising	sea	levels?	

•  What	type	of	materials	are	used	to	build	piers	and	docks?	
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Bay Challenges 

•  Why	is	it	important	to	dredge	the	major	harbors	on	the	Bay?	

•  Where	is	a	good	place	to	put	the	dredged	material?	

•  What	problems	can	dams	on	major	rivers	cause?	

•  What	do	you	think	should	be	done	to	ease	traffic	problems	on	the	
Chesapeake	Bay	Bridge?	

•  What	type	of	shoreline	erosion	control	is	best	for	the	environment?	

•  How	can	we	save	islands	that	are	disappearing	on	the	Bay?	

•  What	can	be	done	to	protect	low-lying	coastal	ci-es	from	flooding?	

•  What	building	material	for	docks	and	piers	lasts	the	longest?	


