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To Dredge or not To Dredge
By Jennifer Adkins, Executive Director, Partnership for the Delaware Estuary

T

ping. To maintain these depths, the U.S.
Army Corps of Engineers regularly conducts maintenance dredging to remove
“sediment,” or mud that settles in the channel over time. In 1992, the Corps recommended to Congress that the channel be
deepened once more, to 45 feet, sparking a debate about the
costs and benefits of
dredging. This debate
continues today.

Credit: U.S. Army Corps of Engineers, Philadelphia District

he Delaware River has a long history of channel deepening, sometimes referred to as “dredging.”
Over time, the shipping channel
in the river has been deepened several
times, taking it from 18 feet down to its
current depth of 40 feet for improved ship-

You might ask, why
is deepening so
controversial when it
has been part of the
management of the
Delaware River for so
long? What are the
concerns about deepening? What are the
potential benefits of
deepening?
A commercial dredge boat removes mud, a process otherwise
known as “maintenance dredging,” from the Delaware River’s
shipping channel near Philadelphia in 2008.

In the fall of 1999,
the Partnership for

the Delaware Estuary made an effort
to address these questions in an issue
of “Estuary News” focused on channel
deepening, with articles from experts on
both sides of the issue. Maya van Rossum,
the Delaware Riverkeeper, expressed her
environmental concerns about deepening,
and Edward Voigt of the Corps wrote
about the importance and soundness of
the project. Since then there have been
changes in what we know about deepening, and there have been changes to the
proposed project itself. But, the debate
continues.
In December 2008, the Corps invited
comments from the public regarding the
information it had gathered since its 1997
assessment of environmental impacts. The
brief, two-week comment period and new
momentum hinted by this notice reignited
the deepening debate in the environmental community. This signaled to us
that it was important to revisit this issue in
“Estuary News.”
continued on page 2
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UPDATES
Third Summit
a Success

To Dredge or Not To Dredge
continued from page 1

Once again, we went to the experts. In this issue, the Delaware
Riverkeeper revisits her environmental concerns and the Corps
provides an update on what is being proposed. Also included in
these pages are related articles on tides and coastal wetlands
that provide information critical to understanding and evaluating
the deepening issue.
Balancing the needs of a living, working, tidal river system as
large and complex as the Delaware Estuary is complicated,
forcing managers to sometimes make tough decisions based on
incomplete information. The deepening project, and how long
and hotly debated it has been, is a testament to the difficulty of
this balancing act.
The Partnership for the Delaware Estuary takes no position on
the proposed deepening of the Delaware River. Our focus is
on objective scientific analysis and the exchange of information
about the issue, to help citizens and decision-makers act with
knowledge and understanding. This is the role acknowledged
for us in our “Comprehensive Conservation and Management
Plan,” which recognizes the importance of port investments to
our regional economy, and instructs us to facilitate dialog on
new dredging projects that may have regional impacts.

Peter Mitchell of Salter Mitchell Inc. relates his experiences
working on the “Truth” anti-smoking and Chesapeake “Save
the Crabs” campaigns to a packed room at the Delaware
Estuary Science and Environmental Summit in Cape May, New
Jersey, on January 12.

D

eclining revenues and travel restrictions were
not enough to keep over 250 people away
from the 2009 Delaware Estuary Science and
Environmental Summit, hosted by the Partnership
for the Delaware Estuary on January 11-14 in Cape
May, New Jersey. Environmental professionals from dozens of disciplines came together to “Plan for Tomorrow’s
Delaware Estuary.” Highlights included:

The deepening issue reminds us of how much we still have to
learn about the Delaware Estuary as an ecosystem if we want
to make truly informed decisions about managing its resources.
Improving this understanding and putting it to use in a way that
helps people make the best possible decisions in government,
in business, and at home is one of our top goals here at the
Partnership for the Delaware Estuary. It is our hope that this issue
of “Estuary News” will help to do that in respect to the channeldeepening debate. n

continued on page 3

MEETINGS CONTACT LIST
Meetings conducted by the Partnership for the Delaware Estuary’s implementation and advisory committees occur on a regular basis
and are open to the public. For meeting dates and times, please contact the individuals listed below:
Estuary Implementation Committee
Jennifer Adkins, Executive Director (Chair)
(800) 445-4935, ext. 102
jadkins@delawareestuary.org

Fish Consumption Advisory Team
Dr. Thomas Fikslin, Branch Head
(609) 883-9500, ext. 253
thomas.fikslin@drbc.state.nj.us

Monitoring Advisory Committee
Edward Santoro, Monitoring Coordinator
(609) 883-9500, ext. 268
edward.santoro@drbc.state.nj.us

Science and Technical Advisory
Committee
Dr. Danielle Kreeger, Science Director
(800) 445-4935, ext. 104
dkreeger@delawareestuary.org

Toxics Advisory Committee
Dr. Thomas Fikslin, Branch Head
(609) 883-9500, ext. 253
thomas.fikslin@drbc.state.nj.us

Polychlorinated Biphenyls
Implementation Advisory
Committee
Pamela Bush, Esq.
(609) 883-9500, ext. 203
pamela.bush@drbc.state.nj.us

Delaware Estuary Education Network
Lisa Wool, Program Director
(800) 445-4935, ext. 105
lwool@delawareestuary.org
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UPDATES
continued from page 2

•K
 eynote Speaker, Jerry R. Schubel, President and CEO of the
Aquarium of the Pacific

The Best Student Poster competition resulted in a tie, so honors
were bestowed upon two attendees. Tatjana Prša of Villanova
University won for her research on bacteria inside tidal freshwater marshes. Rebecca Hays of the University of Delaware
also won for her poster on the flow of nutrients between salt
marshes and Delaware’s Murderkill Estuary. All four students
have been invited to publicize their research in “Estuary
News.”

•G
 uest Speaker, Peter Mitchell of Marketing for Change, a
social marketing guru and creator of the “Truth” anti-smoking
campaign
•G
 uest Speaker, Andy Robinson, a consulting expert on
“Raising Money and Engaging Your Supporters in a
Challenging Economy”

Please visit www.DelawareEstuary.org for online access to:

•A
 press conference featuring former U.S. Attorney,
Christopher J. Christie, who helped announce the 2008
awardees of the National Fish and Wildlife Foundation’s
Delaware Estuary Watershed Grants Program

•A
 program containing abstracts and contact information for
most presenters
• A proceedings document (coming soon!)

•A
 n innovative live-polling session, followed by a panel discussion on the “State of the Estuary”

• An updated “Who’s Who Scientist Directory” (coming soon!)
• Downloadable presentations
For more information on the Delaware Estuary Science and
Environmental Summit, contact Angela Padeletti at (800) 4454935, extension 103, or Apadeletti@DelawareEstuary.org.

Fish With Caution

A

nglers take note: Updated “fish-consumption advisories” are now available for waters in all three states
of the Delaware Estuary. Fishermen are advised
to consult these new recommendations to ensure
they do not eat unsafe levels of dioxins, PCBs (polychlorinated
biphenyl ethers), and mercury when they consume fish and
shellfish from local waters, including the Delaware River and
Bay.
Larry J. Silverman, a member of the District of Columbia Bar,
speaks about the economy’s effect on environmental organizations during lunch on January 14 at the Delaware Estuary Science
and Environmental Summit in Cape May, New Jersey.

If followed properly, anglers can safely include the fish and
shellfish they catch as a part of their healthy diet. However,
high-risk individuals are advised to abstain from such consumption and instead, practice catch-and-release fishing. To download a fish-consumption advisory pertaining to your favorite
fishing hole, simply visit:

Lecture topics included a variety of issues making headlines.
Examples include: global warming, dredge-spoil management,
land protection and restoration, horseshoe crabs, the introduction of Asian oysters, and more.

Delaware

www.FW.Delaware.gov (Check pages 46-49 of the “2009
Delaware Fishing Guide.”)

This year’s event was the first to offer awards for Best Student
Talk and Best Student Poster. Jennifer Halchak of the University
of Delaware won the Best Student Talk Award for her presentation on a new crop under development for bayside farming
(see article on page 10). Fellow Blue Hen, Kelley Appleman,
received honorable mention for her talk on the value of shorebirds in the tourism industry.

New Jersey

www.state.nj.us/dep/dsr/njmainfish.htm
Pennsylvania

www.depweb.state.pa.us/watersupply/cwp/view.
asp?a=1261&q=450642 n
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PERSPECTIVES
STATUS REPORT: Where Dredging Stands Today
By Ed Voigt, Chief of Public & Legislative Affairs, U.S. Army Corps of Engineers, Philadelphia District

D

not change. However, 12 of the 16 existing channel bends will be
widened for safer navigation, and the Marcus Hook Anchorage
will also be deepened to 45 feet.

uring World War II, by authority of Congress, the U.S.
Army Corps of Engineers deepened the Delaware
River’s federal navigation channel to 40 feet from
Philadelphia to the Delaware Bay. The Corps has been
maintaining this authorized depth ever since. Now, more than 60
years later, we are preparing to take it five feet deeper.

About 16 million cubic yards of channel sediment, also referred to
as “dredged material,” must be removed during construction. This
is less than half the 33 million cubic yards first estimated in 1997,
due primarily to far more accurate hydrographic survey technology. Also, about 77,000 cubic yards of rock will be removed from

The subsequent design phase included an
economic reevaluation and $7 million in
environmental analyses, including consultations with national experts and studies in
close cooperation with federal and state
environmental agencies. Following agency
and public review, the Supplemental
Environmental Impact Statement was published in 1997, along with the Final Design,
and the 1998 signing of the Corps’ Record
of Decision officially completed the process
required by the National Environment Policy
Act. Congress has since appropriated funds
to start construction over the course of eight
fiscal years, and the Corps has worked to
finalize sponsorship and resolve dredgedmaterial placement issues.

Credit: Philadelphia Regional Port Authority

The Delaware River Main Stem and Channel Deepening Project
originated in 1983, when Congress directed the Corps to study
potential improvements to Delaware River
navigation. The study process culminated in
a feasibility report recommending a 45-foot
channel as economically optimal and environmentally sound. Congress supported that
recommendation in 1992 by authorizing the
Corps to design and carry out this project.

Pennsylvania Governor, Ed Rendell, a longtime supporter of the proposed deepening project, speaks to employees of the Philadelphia Regional Port Authority in
June of 2008.

According to estimates, deepening will
cost approximately $314 million, with 65%
funded by the federal government and
the balance by the Philadelphia Regional
Port Authority, the non-federal sponsor, which signed a Project
Partnership Agreement with the Corps in June of 2008. The authorized channel’s depth will increase to 45 feet from Philadelphia
Harbor and Camden’s Beckett Street Terminal to the mouth of
Delaware Bay.

the Marcus Hook area of the river and placed at the Fort Mifflin
federal site adjacent to the Philadelphia International Airport.
Most of the material (12 million cubic yards of sand, silt, gravel
and clay) will be dredged from upriver locations and placed at
seven existing federal sites in New Jersey and Delaware that are
currently used for maintenance. Because of reduced dredged
material estimates, additional placement sites once identified for
procurement by the non-federal sponsor will no longer be needed.

Though the channel is 102 miles long, 33 miles are naturally at
45 feet or deeper, many other areas will require less than five
feet of dredging, and about half the total project area will require
no additional dredging at all. Existing authorized channel widths,
ranging from 400 feet in Philadelphia to 1,000 feet in the bay, will

The remaining 4 million cubic yards of good quality sand from
continued on page 5
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PERSPECTIVES
Where Dredging Stands Today

Economic Impacts

continued from page 4

Delaware Bay will be placed for beneficial use at two Delaware
locations: Kelly Island, for wetland restoration and protection, and
Broadkill Beach, for storm-damage reduction. Another wetland
site at New Jersey’s Egg Island Point may be included if additional sand becomes available.
So where does the project stand now? The Corps is working
to resolve permit issues with the State of Delaware, awaiting
National Marine Fisheries Service concurrence on shortnose
sturgeon impacts, and updating its own environmental record to
incorporate studies, tests, and reports completed since 1997. The
first construction contract could be awarded as early as August
2009, with dredging beginning soon thereafter.
The Corps has already begun monitoring conditions in the
Delaware River and Bay to establish baseline information that will
be used to track any effects on oysters, horseshoe crabs, shorebirds, blue crabs, and sand builder worms during and after the
project. n

The Delaware Estuary supports
the world’s largest freshwater port
(approximately 3,000 vessels per
year), and it is the largest receiving
center for crude oil, steel, paper,
and meat imports.  The port system
generates $19 billion in annual revenue.  According to the Philadelphia
Regional Port Authority’s website, a
45-foot-deep shipping channel will
provide:
• 51,000 continued jobs
• 1,300 additional jobs

Credit: Philadelphia Regional Port Authority

• an increase of 2.5 million tons of
cargo
• increased tax revenue for the
Commonwealth of Pennsylvania,
the State of Delaware, and the
State of New Jersey
• long-term competitiveness with
other cities like New York

Cargo is offloaded from the Russian vessel Cap San Augustin
at Philadelphia’s Packer Avenue Marine Terminal in 2008.
Trans-Atlantic ships such as this would be able to transport
more goods per voyage if the Delaware River was deepened
to 45 feet.
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PERSPECTIVES
Deepening the Delaware:
A Bad Investment That Will Do Harm
By Maya K. van Rossum, The Delaware Riverkeeper, Delaware Riverkeeper Network

T

he Delaware River is a vital and irreplaceable member
of our community. It is the basis of our region’s ecology,
economy, and quality of life. The River provides drinking water for millions. It supports fish species critical to
aquatic food chains, and it is vital to those with limited incomes,
for feeding their families. Delaware River fish support recreational
opportunities and a commercial fishing industry. The River provides
food needed by the birds and other wildlife that support a worldrenowned ecotourism industry. The River must be protected for the
benefit of us all.

scenario — a scenario that has in fact come to pass — the project
would generate only 82 cents for every dollar spent. No report,
when viewed critically, has been able to justify the deepening
economically.
The few economic benefits claimed for the deepening would be
enjoyed largely by six oil facilities. None of these facilities have
invested in the project, and some even oppose the deepening,
or have stated that it would provide them with no benefit. Why
should taxpayers fund a project to which the primary beneficiary,
a multi-billion-dollar industry, won’t contribute a dime?

The Delaware deepening, a proposal to deepen the River from
A deepened channel is not needed to support port economic
a depth of 40 to 45 feet for a distance
growth. In the past five years
of over 102 miles, puts in jeopardy all
The
Delaware
deepening,
a
proposal
alone, record port growth has
who rely upon the River. What’s more,
taken place along the Delaware
to deepen the River from a depth of
it will waste tax dollars in the process.
without a deepened channel, or
40 to 45 feet for a distance of over
While a self-interested few conthe prospect of one. For the year
tinue to claim that the deepening is
ending December 31, 2007, the
102 miles, puts in jeopardy all who
of vital economic importance, expert
Port of Camden recorded its thirdrely upon the River. What’s more, it highest volume in its history. Last
analysis demonstrates that this is simply not true. After an in-depth review
the Philadelphia Regional
will waste tax dollars in the process. summer,
Port Authority reported that containof the proposal, the Government
Accountability Office (the investigaership traffic in the region was up
tive arm of Congress) determined that the U.S. Army Corps 12%. Continued focus on the deepening proposal is preventing
of Engineers’ analysis of project benefits was based on “mis- exploration of new ideas that truly could benefit the future of our
calculations, invalid assumptions, and outdated information.” ports and our region.
For over a decade, supporters have tried to convince the public
that this proposal is in their best interest, that it does not threaten
the Delaware River, and that it has cleared all environmental protection hurdles. Nothing could be further from the truth.

Correcting the Corps’ flawed analysis resulted in a reduced estimate of the project’s annual benefits from $40.1 million to only
$13.3 million. Using the GAO’s corrected figures demonstrates
that the benefit-cost ratio of the deepening project is only 46 cents
of benefit for every dollar spent. In other words, the deepening
project would waste 54 cents of every tax dollar spent on it.

The deepening will introduce heavy metals, pesticides, and other
toxins into the River, threatening water supplies, food chains, and
wildlife, and putting at risk ecologically and economically important species, such as: horseshoe crabs, oysters, shortnose sturgeon,

Other reviews have also found claims of economic benefit to be
far exaggerated. Even the Corps has admitted that under one

continued on page 15

U.S. Fish and Wildlife Service, Duane Rav er

Dredging and ship
strikes by passing boats
may pose a risk to the
Delaware Estuary’s population of Atlantic sturgeon,
which is now estimated to
number less than 1,000,
and probably less than
100, making it an endangered species in Delaware
and a candidate for federal listing.
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PERSPECTIVES
The Process of Dredging
STEP 1

Credit: U.S. Army Corps of Engineers, Philadelphia District

Credit: U.S. Army Corps of Engineers, Philadelphia District

Credit: U.S. Army Corps of Engineers, Philadelphia District

“Sediment,” or mud, is sucked up from the
river bottom using a dredge boat fitted with
either a rotating cutter head (pictured) or a
“snorkel head” equipped with water jets.

STEP 2
Sediment from the river bottom is pumped
from the dredge boat, through a long hose,
and into a site that is inaccessible to the public, where it can be managed.

STEP 3
Some river sediment is removed to other sites
where it can serve a useful purpose; for example, beaches where sand has “eroded,” or
washed away into a bay or ocean.

STEP 4
The remaining sediment is spread across the
disposal site in a way that conforms with the
surrounding landscape.  At this stage, the
disposal site is often referred to as a “dredge
spoil.”
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PERSPECTIVES

Channel Deepening and Coastal Wetlands:
Lessons From Katrina

By Danielle Kreeger, Ph.D., Science Director, Partnership for the
Delaware Estuary, and Daniel Soeder, Hydrologist and Chair of the
Science and Technical Advisory Committee

T

here were many tough lessons to
suspended sediments that were naturally
been, and continue to be, re-engineered
supplied by the Mississippi River. But this
to promote shipping and commerce. The
be learned from the Hurricane
Katrina disaster of 2005. One
important mud was largely redirected
Delaware River shipping channel was first
that is particularly relevant in the
deepened in the 1880s from its natural
to the Gulf of Mexico as the delta was
Delaware Estuary is that tidal marshes pro- channelized to facilitate shipping and
depth of about 20 feet to 26 feet. It was
vide an important natural barrier against
protect shorelines. The extensive wetland
deepened again in 1889 to 30 feet, to
coastal flooding. In the 30-year period
ecosystem was disconnected from the river 35 feet by 1910, and 40 feet by 1960.
ecosystem, resulting in a “sediment deficit”
Each episode of deepening resulted in a
prior to Katrina, coastal Louisiana had
been losing a football field of wetlands per for coastal wetlands, which increasingly
larger volume of tidal range and “salinday, increasing the vulnerability of
converted to open water.
ity,” or salt content (see article on page
low-lying areas such
9). Inundation from
as New Orleans. It is
storm surges caused
widely believed that
by passing hurricanes
Tidal marshes are rapidly eroding in many areas around the
wetland loss greatly
and nor’easters
Delaware Estuary, as seen here at the mouth of the Maurice River
contributed to the scale
appears to have been
on March 6, 2009.
of destruction, because
amplified as well, as
marshes provide a natgreater volumes of
ural buffer to dampen
water became able
storm surge.
to move into the estuary. Bigger ships have
Coastal wetlands are
also led to larger
important for more than
standing waves that
just flood protection.
erode marsh shoreThey serve as nurserlines.
ies and forage areas
for fish, and they are
The U.S. Army Corps
vital habitats for diverse
of Engineers and
wildlife. Tidal marshes
other regional leaders
help to keep water
have looked carefully
clean by removing
at salinity changes
excess nutrients and
that might occur due
contaminants, and they
to channel deepen“sequester,” or capture
ing. Salinity is a major
carbon, which is especially important in the The Delaware Estuary is similar to the
concern because of its potential impacts
Mississippi River delta in many ways. Both
context of climate change.
on water-supply intakes and aquatic and
systems have high-turbidity (muddy) waters wetland species. Groups have also studied
One of the main reasons coastal Louisiana in areas where freshwater and saltwater
other effects such as contaminant release.
was (and still is) losing so much marsh
mix. We believe that this sediment-laden
Their results suggest that these environmenso quickly is because the landscape has
water is essential to tidal marshes. Wetland tal effects of dredging would be minimal or
been transformed by levees and developloss in both systems has also been widemanageable.
ment that block marshes from migrating
spread. Documented marsh disintegration
However, little is known about how dredglandward (move horizontally) as sea level
can readily be seen around the Delaware
rises. A less obvious factor is that sediment Estuary, such as at Bombay Hook and
ing affects the Delaware Estuary’s tidal
(mud) deprivation impaired the ability
marshes through boat-wake erosion and
Prime Hook on the Delaware side, and
of wetlands to accrete (build up) as sea
near the Maurice River mouth on the New sediment starvation. A sediment deficit
level rises. Plant growth is not enough to
could occur because of the removal of
Jersey side.
allow marshes to build up and keep pace
sediments through dredging itself, or by the
Another similarity is that both systems have
with rising seas. They also need to trap
continued on page 15
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SCIENCE CENTRAL
Consequences of Dredging: Facts and Friction
75°30'0"W

the density contrast produces two layers of
opposing flow: seaward outflow of low-salinity
water at the surface and landward inflow of
saltier water near the bottom.
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Credit: University of Delaware
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mid the usual questions regarding the potential impacts of
channel deepening projects in
estuaries lay some undeniable
facts about the nature of water
flow between land and sea. Although the
immediate effects of dredging on water quality
and bottom habitats are most often the focus of
environmental impact statements, the long-term
consequences of modifying the natural depth
of an estuary are far more profound. Laws of
physics dictate that changes in an estuary’s
hydraulic geometry — the average depth,
width, and cross-sectional area — will be met
with changes in water flow and the distribution
of sea salt. Since flow and salinity influence
nutrient cycling, primary productivity, and food
webs in estuaries, hydraulic geometry is at the
root of estuarine ecosystems.

39°30'0"N

A

By Christopher K. Sommerfield, Ph.D., Associate Professor, University of Delaware

Although weak compared to tidal currents, the
near-bottom gravitational flow is responsible for
transporting dissolved substances and particulates toward the head of the estuary. The speed
of the landward flow is determined by the salinity gradient and water depth, but the influence
of depth is exponential. In other words, a modest increase in water depth will cause a large
increase in landward flow on account of reduced
bottom friction. An implication of deepening
in estuaries is that salt and suspended matter
can be transported farther landward by bottom
gravitational flow, increasing average salinity
and turbidity (cloudiness) in the upper estuary.
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Like many engineered estuaries, the hydrauThe complex topic of water circulation in estuarlic geometry of the Delaware Estuary has
ies can be simplified by considering the effects
been modified to the extent that its inherent
Estuary
deepening
has
been
to the
1. Bathymetric
change
in Delaware Estuary
from
1877 to confined
1987 based on datum-normalized
depth
of hydraulic geometry on tidal and non-tidal Figure
circulations have been permanently altered.
soundings (Sommerfield and Walsh, 2005). Estuary deepening has been confined to the federal
federal
navigation
and
anchorages,
channel
and anchorages,
which in thechannel
figure is bound
by black
lines. Areas shaded red and
flows in isolation, bearing in mind that these navigation
deepening of the main navigation
blue denote areas
of sediment
accumulation
erosion,by
respectively,
of
which
in the
figureandisbottom
bound
blackaveraged
lines.over the periodSystematic
flows operate together. The oceanic tide is interest. Areas shaded red and blue denote areas of
channel in the early 1900s decreased the time
essentially a very long wave whose propagation
sediment accumulation and bottom erosion,
it takes for tide waves to reach the head of the
respectively, between 1877 and 1987.
speed is controlled in part by the amplitude
estuary from the mouth of the bay from nine
of the wave (one-half of the tide height) and
hours to six hours. It also caused a two-fold
a resisting frictional force imparted by bottom
increase in tidal range – the difference in water
drag. Because the influence of friction decreases with increasing water depth,
level between high and low tide – at Trenton. A consequence of deepening
the tide wave propagates faster in deeper estuaries, or within deeper sections
has been chronic mud deposition within reaches of the upper estuary that
of a given estuary. In other words, the tide generally rises faster where the
were historically above the region of rapid deposition. This landward shift in
water is deeper because friction is reduced.
mud deposition is related to strengthened tidal currents and gravitational flow.
Theoretically, the maximum speed of currents generated by the tide will
Studies have revealed that the present submerged volume of the Delaware
decrease with increasing water depth, but the current speed will increase with
Estuary is about 17% larger now than it was in 1878 (adjusted for sea-level
increasing tide wave amplitude and propagation speed. For this reason, the
rise), largely on account of construction of the federal navigation channel
speed of tidal currents in a deepened channel depends on the change in tide
and erosion along the borders of the channel. Intensified flow and erosion
amplitude relative to the change in bottom depth associated with deepening.
within the channel has caused fine sediments to accumulate, especially on
Herein lays the complication: whereas the target depth of a dredged channel
the adjacent subtidal flats (see map). This occurs because a greater fraction
is known beforehand, the possible change in tide amplitude is difficult to
of tidal flow is concentrated in the deepened channel at the expense of flow
predict with certainty. Together these factors make it challenging to accurately
over the flats.
determine the effects of deepening on tidal current speed.
In the upper estuary, where subtidal flats are narrow or non-existent, fine
Gravitational circulation, a non-tidal flow in estuaries, is equally influenced
sediments settle within the channel, anchorages, and ship berths. The irony of
by water depth and bottom friction. Gravitational circulation is related to the
channel deepening in estuaries is that it often augments sediment transport
along-estuary gradient in salinity that results from the mixing of river water
to, and deposition within, ports and harbors. Hence, there is a need for periand sea water. Because fresh river water is less dense than salty sea water,
odic maintenance dredging. n
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MAKING WAVES

New Crop for
Bayside Farms
By Jennifer L. Halchak, Graduate Student, University of Delaware

This 2.5-acre test site near Lewes, Delaware, exemplifies how
seashore mallow can thrive on farmland that would otherwise
be a risky investment due to its close proximity to salt water.
Note the plant’s attractive flowers and deep roots in the inset
photographs at left.

F

arm fields accounted for 26% of
land use within the Delaware River
Basin in 2001. Many agricultural
lands around the Delaware Estuary
are adjacent to wetlands or other waterways. These areas are more susceptible
to storm flooding. Many times the initial
reaction is to build a hard structure to prevent flooding. These hard structures inhibit
coastal marshes from migrating upland,
reducing the acreage of these valuable
natural resources. This situation requires
an innovative approach that provides economic value for the affected farmers while
still allowing the ecologically valuable
marshes to migrate. The development of a
salt-tolerant crop can fill this niche.
A Home-grown Resource
Seashore mallow (Kosteletzkya virginica)
is native to the East and Gulf of Mexico
Coasts of the United States. It is found in
brackish-water marshes and can tolerate
salinities up to 30 parts per thousand. This
perennial herbaceous plant produces oilrich seeds (18-20% oil) that can be used to
produce biodiesel or other bio-based products, such as polymers. The seed remaining
after oil extraction can be used as feed
meal for cattle or chickens. And stems from
seashore mallow can be used for cellulosic
ethanol production. The quantity of stems
increases with every growing season, pro-

viding more resources for each harvest.
Seashore mallow was chosen not only for
its salt tolerance, but also because its seeds
and structure allow for cultivation with traditional farm equipment. Research is being
conducted at the University of Delaware in
Lewes, and at a nearby 2.5-acre field site
planted in the spring of 2006. The research
field was planted with a row grain planter
and harvested with a Massey-Ferguson
combine. The salt-tolerant crop thrives on
bay water, increasing the amount of freshwater available for domestic use.
Back to the Lab
Current research focuses on the root system of seashore mallow: determining the
extent of growth of the root system and the
quantity of biomass, or living matter, stored
below ground. A large storage root is the
basis for the perennial nature of seashore
mallow. After two years of growth, each
plant stores an average of 30 grams (dry
weight) of biomass. These storage reserves
afford seashore mallow the opportunity for
swift growth each spring, as opposed to
annuals that start from seeds often less than
one gram in weight. Early growth allows
seashore mallow to form a dense canopy,
blocking sunlight to emerging weeds. The
root system extends deep into the soil,
reaching a depth of 76 centimeters after
only two years. This large root system also

stabilizes soils, reducing erosion of coastal
farmlands during storm events.
Continuing research seeks to turn problematic macro algae from the Delaware
Inland Bays from a liability into an asset.
Normally this material, which blooms due
to the large quantity of nutrients in the
inland bays, is harvested and then landfilled because the salt content is too high
for composting. But since seashore mallow
is salt tolerant, this macro algae can be
used as a form of fertilizer for growing this
new crop. Trial use of this fertilizer more
than doubled the nitrogen concentration
within seashore mallow leaves.
Seashore mallow could fill an ecologically
important niche while producing several
economic benefits. Biodiesel, ethanol, feed
meal, and other bio-based products could
be produced using land that cannot be
used for traditional crops such as corn and
soybeans; this, while the wetlands continue
to provide ecological value to the region.
Editor’s Note: Jennifer Halchak won
the Best Student Talk Award at the Delaware
Estuary Science and Environmental Summit
in January. In recognition of her accomplishment, the Partnership for the Delaware
Estuary is pleased to share her research in
Estuary News. n
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RESEARCHERS INVESTIGATING

NEWS YOU CAN USE
TIPS FROM THE FLOWER SHOW
By Lisa Wool, Program Director, Partnership for the Delaware Estuary

I

n case you missed it, the Partnership for the Delaware Estuary worked with the Philadelphia Water Department to create an exhibit at the Philadelphia
Flower Show on March 1-8.  Over 200,000 people visited the exhibit, which highlighted various ways homeowners can help keep their local waterways
clean through some cool new additions to their yards. Whether your garden is two feet or two miles from the nearest waterway, it affects the cleanliness
of our water.  Removing vegetation or covering the ground with pavement and buildings prevents water from soaking into the soil.  During rainstorms, this
water flows across the ground, picking up leaky motor oil, pesticides, fertilizers, litter, or anything else on the ground and washes it into storm drains or
directly into local streams.  These pollutants are then carried into our rivers, bays, and the ocean as “stormwater runoff pollution.” Here are four projects
you can do on your property to help keep our waterways clean:  

Green Walls

• allow tree roots to breathe
• reduce the magnitude and frequency of
flash flooding

Green walls, also known as vertical gardens, are building walls or free-standing
walls covered in vegetation. Various vines,
evergreens, or deciduous vegetation can be
grown on green walls depending on the climate, desired size, type of soil, quantity of
sunlight and wind, and preferred general
appearance.

To see an example of a green wall,
consider visiting g_space at 726
Hutchinson Street in Philadelphia.
This design firm is working to install
green roofs and green walls at locations throughout the Eastern United
States.

Read about these and other benefits at
www.PerviousPavement.org.

Rain Gardens

A rain garden, also called a “bioretention
area,” is a dug-out, shallow depression
planted with specially-selected native

These living walls not only catch and hold
rainwater, reducing stormwater runoff, but
they also improve air quality. Creating one
of these vertical gardens is much more
aesthetically pleasing than the typical
privacy fencing. See for yourself at www.
GreenRoofs.com/Green_Walls.htm.

Rain Barrels

Rain barrels, or other types of tanks, collect
and store rain from rooftops by holding
diverted water from gutters and downspouts. If enough people used rain barrels,
flooding, sewer backups, and stormwater runoff pollution would be lessened
because less water would “run off” into
storm sewers when it rains.
Rainwater collected from your roof can
later be used to water lawns, gardens,
window boxes, or trees, lowering your
water bill and helping to decrease water
demand during hot summer months.
Check out the many possibilities at www.
PhillyWatersheds.org/rainbarrel.

Porous pavement, or permeable paving,
is a term used to describe special paving
methods for parking lots, driveways, walkways and patios that allow for the movement of water and air through the paving
material. Water drains through this special
asphalt or concrete, is held in a stone bed,
and then absorbs slowly into the underlying soil. A layer of filter fabric separates
the stone bed from the underlying soil,
preventing the movement of dirt into the
drainage bed. If used properly, porous
pavement can:
• help replenish groundwater
• trap and filter out pollutants
• decrease urban heating

To see an example of porous pavement,
consider visiting Riverbend Environmental
Education Center in Gladwyne,
Pennsylvania. This nonprofit’s porouspavement parking lot prevents stormwater
runoff from polluting a tributary to the
Schuylkill River.

plants that captures and cleanses stormwater runoff. The captured rainwater is filtered
by the plants and soil in the rain garden.
The plants’ roots not only remove pollutants from the water, but they also allow for
absorption, storage, and the slow release
of water back into the atmosphere. The
quantity of polluted water reaching local
streams and sewers is therefore greatly
reduced. Native plants are preferable
because they do not require fertilizer, and
they have evolved to grow well in local
weather and soil conditions.
These bioretention areas mimic local ecosystems and thus, attract native wildlife.
The result is a uniquely beautiful garden
that also protects your drinking water.
Download your own how-to brochure at
www.pacd.org/resources/pollution_solutions/06-07/BucksRG/Brochure.pdf. n
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Porous Pavement

Contest Celebrates 10
Years With New Twist

T

By Shaun Bailey, Marketing and Communications Coordinator, Partnership for the Delaware Estuary

he Philadelphia Water Department
is now accepting entries for its 10th
annual art competition, the theme
of which is “Protect Philadelphia’s
Hidden Streams.” In addition to drawings,
students are now invited to submit short
video clips depicting polluted rainwater, a
leading threat to Philadelphia’s waterways.
First-place drawings will be selected from
four age categories for use on Earth
Day advertisements inside city buses
and subway cars. Prizes include framed
certificates, a variety of art supplies, and
a contest calendar that will also be available for free inside the Fairmount Water
Works Interpretive Center. Students in kindergarten through 12th grades are invited
to submit drawings.
“Last year we received more than
1,700 entries, a record number for our
drawing contest,” said Cheryl Jackson,
program specialist with the Partnership
for the Delaware Estuary, a nonprofit
that coordinates the contest on behalf
of the Philadelphia Water Department.
“It’s become so popular, we decided to
expand the program to attract older students who might be interested in film more
so than drawing.”
First-place videos will be posted for
public viewing on websites belonging
to the Philadelphia Water Department,

Artwork by Giancarlo Kelly, Germantown Friends School, Grade 2

Artwork by Joy Hyonok Kim, St. Francis De Sales School, Grade 8

Artwork by Hafiz Grant, Wissahickon Charter School, Grade 5

Artwork by Ron Blye, Maritime Academy, Grade 11

Starting in May, advertisements similar to these 2008 car cards will be featured inside
SEPTA buses and subway cars to promote the Philadelphia Art Contest’s message:
“Protect Philadelphia’s Hidden Streams.”

Partnership for the Delaware Estuary, and
YouTube. Students in sixth through 12th
grades are invited to submit video clips,
the prizes for which include gift cards up
to $100 in value.
Every home-school, private-school, and
public-school teacher who uses this contest as an assignment
will be eligible to win
a $25 gift card toward
the purchase of art supplies. Children are also
welcome to participate
independently with their
parents’ supervision.
Stormwater runoff pollution occurs when rain

or melted snow flows over watertight
surfaces such as driveways, sidewalks,
and streets. Rather than naturally soaking
into the earth, this runoff picks up debris,
chemicals, and other pollutants on its way
into storm drains, and then into waterways
that we use for swimming, fishing, drinking
water and more.
Please call Jackson at (800) 445-4935,
extension 112, to learn more about water
pollution and the “Protect Philadelphia’s
Hidden Streams” Art Contest. Entry forms
and additional details can be found at
www.DelawareEstuary.org, the online
home of the Partnership for the Delaware
Estuary. The deadline for entries is
March 20. n

Winners of the 2008 art contest pose in front of the “Polutionopolis”
exhibit at the Fairmount Water Works Interpretive Center in downtown
Philadelphia last April.
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ESTUARY EVENTS
drains with medallions that read, “Yo!
No Dumping! Drains to River.” Call
(800) 445-4935, extension
Can’t
112, to register for this great
Bare to
group activity. Staff from
Brave the Cold?
the Partnership for the
Consider renting an enterDelaware Estuary will
taining documentary, like “Crash: A
provide supplies and
Tale of Two Species,” or “Flow: For the Love of
Water.” Both films debuted in 2008, and both are
guidance to registered
widely available via online rental services such as
volunteers in mid-April
Blockbuster and NetFlix. Another good one to try
at the Fairmount Water
and catch on PBS is “Liquid Assets: The Story of
Works
Interpretive Center
Our Water Infrastructure.” We promise, you’ll
behind the Philadelphia
never look at horseshoe crabs, shoreMuseum of Art.
birds, or even tap water the
same way again.

Featured
on ecoDelaware.com

Delaware Great Green Expo
March 21, 9 a.m. to 5 p.m.
Wilmington, DE

Green your lifestyle on this,
the first Saturday of spring, as
you browse amongst dozens
of exhibitors inside The Chase
Center on the Riverfront. Visitors
will be treated to demonstrations, organic foods, and
speakers such as Ed Begley, Jr.,
star of the hit television series
“Living With Ed.” A portion of
the proceeds from this event will
be donated to the Partnership
for the Delaware Estuary. Visit
www.GreatGreenExpo.com for
details.

Christina River
Watershed Cleanup
April 18, 8 a.m. to noon
Throughout New Castle
County, DE

Delawareans young and old have
been called to service by Governor

Jack Markell, and the Christina River
Watershed Cleanup is the perfect
opportunity to heed that call. Join
the staff of the Partnership for the
Delaware Estuary as they pick up
riverside litter at the Shipyard Shops
in Wilmington. That or choose from
a number of other sites throughout
New Castle County. For more
information, please visit www.
ChristinaRiverCleanup.org.
Featured on
ecoDelaware.com

Wilmington Earth Day
Celebration
April 22, 11 a.m. to 2 p.m.
Wilmington, DE
Visitors to Wilmington’s Rodney
Square on Earth Day, April 22,
will be welcomed with music, a

Volunteers pick up litter on the
banks of the Red Clay Creek in
Stanton, Delaware, during the 2006
Christina River Watershed Cleanup.

Storm Drain Marking
Register by March 27
Philadelphia, PA

Help protect Philadelphia’s
Schuylkill River by marking storm
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ESTUARY EVENTS
continued from page 13
Children prepare to race blue crabs at
the 2007 Delaware Bay Days festival,
an event that is hosted annually by the
Bayshore Discovery Project in Bivalve,
New Jersey.

A pair of students proudly display
the native plants and grab bags they
received at the 2007 Wilmington
Earth Day Celebration.

free giveaway, and a variety of
“green” vendors offering advice
on everything from gardening
to hybrid cars. Please join us for
this festive outdoor gathering
hosted by the Partnership for the
Delaware Estuary on behalf of the
City of Wilmington. For additional
information, please call Lisa Wool
toll free at (800) 445-4935, extension 105.

Delaware River Lecture
May 26
6 p.m. to 8 p.m.
Vineland, NJ
Discover how life on the northern
Delaware River affects life in the
Delaware Estuary when you take
in a lecture given by Carol Collier,

executive director of
the Delaware River
Basin Commission.
This final installment of
the 2009 DuPont Clear
into the Future Lecture Series
will take place at Cumberland
County College’s Luciano
Conference Center. Mingle with
Collier and others beginning at
6 p.m., or come for the lecture
at 7 p.m.

Bay Days Folk-life
& Seafood Festival
June 13-14
Bivalve, Port Norris and
Shellpile, NJ

If you’re a fan of sailing, seafood,
and state fairs, then you’ll love

the folk-life festival known simply
as “Bay Days” in South Jersey.
Upwards of 10,000 people
descend on beautiful Bivalve every
June for this largely free family
affair. It’s one of the few places
landlubbers can race a blue crab,
make a horseshoe crab mask, and
trek through remote wetlands. Visit
www.AJMeerwald.org to see all
this exciting weekend excursion has
to offer. n
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PERSPECTIVES
A Bad Investment

Lessons From Katrina

continued from page 6

continued from page 8

Atlantic sturgeon, sport fish, peregrine falcons, bald eagles,
and a species on the brink of extinction, the red knot. It will
harm the marshes and wetlands that protect our coastlines,
and dump toxic piles of dredged mud on southern New
Jersey and Delaware communities. And it will increase the
threat posed by oil spills.

funneling of suspended sediments offshore by channelized river
flow. The river’s channel is now about twice as deep as it was
prior to dredging, and the adjacent flats are generally shallower
due to sediments that have been deposited there. This could mean
that sediment supply may be restricted in and out of marshes.

For years, agencies and environmental experts relying on
sound scientific principles have documented the depth and
breadth of the threats that deepening the River poses. The
Corps’ data and its findings are often at odds with that of
other scientists.
The environmental, health, and safety concerns that have
been raised are not those of an uneducated few, as project
supporters suggest. Those questioning the project include:
the U.S. Fish and Wildlife Service, the National Marine
Fisheries Service, the Delaware River Basin Commission,
the Delaware Department of Natural Resources and
Environmental Control, the New Jersey Department of
Environmental Protection, the University of Delaware’s Sea
Grant Program, and more.
The extent of environmental threats posed by the deepening
has, to date, played a major role in preventing its forward
movement. Needed permits and approvals from the States
of Delaware and New Jersey have yet to be granted; a testament to the project’s environmental failings. When coupled
with its economic shortcomings, there is no justification for
spending tax dollars to undertake the deepening of the
Delaware River. n

Maintenance dredging removes more sediment from the estuary
than that which is currently supplied by rivers, so the system as
a whole may already have a deficit of sediment. This raises an
important question of whether or not the expected increase in
yearly maintenance needed for a deeper channel might increase
the potential sediment deficit for our coastal wetlands. According
to the Corps, approximately 860,000 additional cubic yards of
sediment will need to be dredged per year to maintain the new
channel’s depth. This is in addition to the current 3.5 million cubic
yards of annual maintenance dredging, resulting in a 25% increase
in sediment removal.
As part of the decision-making process for future channel-deepening
activities, we recommend taking a hard look at the lessons learned
from Hurricane Katrina. We also recommend studying how tidal
marshes have responded to past and ongoing deepening activities
so we can better predict the response of marshes to future deepening efforts. These issues should be examined in the context of climate change and other major alterations that will continue to occur
in the Delaware Estuary watershed. This will not be an easy task,
but it is necessary to understand if and how maintenance dredging
and the proposed 45-foot-deep channel may affect the estuary’s
extensive tidal wetlands and the flood protection, clean water, and
fish, shellfish, and wildlife habitats they provide. n

Delaware Department of Natural Resources and Environmental Control

Delaware River marshes, such as these near the Salem
Generating Station in Salem County, New Jersey, are believed to
depend on river sediments that may be removed from the system
by dredging activities.
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A lightering vessel motors up the Delaware River in September of 2008.
These boats are used to offload large volumes of crude oil whenever a
tanker cannot dock inside a port, due to its shallow water.

Partnership for the Delaware Estuary, One Riverwalk Plaza, 110 South Poplar Street, Suite 202, Wilmington, DE 19801

Partnership for the Delaware Estuary:
a National Estuary Program
The Partnership for the Delaware Estuary, Inc., is a private, non-profit organization established in 1996.
The Partnership leads collaborative and creative efforts to protect and enhance the Delaware Estuary and
its tributaries for current and future generations. The Partnership is one of 28 National Estuary Programs.
To find out how you can become one of our partners, call the Partnership at 1-800-445-4935 or visit our
website at www.DelawareEstuary.org.

Estuary News encourages reprinting of its articles in other publications. Estuary News is produced tri-annually by the Partnership for
the Delaware Estuary, Inc., under an assistance agreement (CE993985-09-0) with the U.S. Environmental Protection Agency (EPA).
The purpose of this newsletter is to provide an open, informative dialogue on issues related to the Partnership for the Delaware Estuary.
The viewpoints expressed here do not necessarily represent the
views of the Partnership or EPA, nor does mention of names, commercial products or causes constitute endorsement or recommendation for use. For information about the Partnership for the Delaware
Estuary, call 1-800-445-4935.
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