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Employees at the Partnership for the Delaware Estuary (PDE) have 
been in the mud, on the boat, in the water, and on the ground 
more than ever this year. They have worked in the field alongside 
partners, researchers, teachers, volunteers, and even those dreaded 

greenhead flies. This issue of “Estuary News” is dedicated to the dirty work 
of our 2008 field season.

Included in these pages are articles about two groundbreaking projects, 
both of which have great potential for creating and protecting habitats that 
filter pollutants from our waterways. These include the Delaware Estuary 
Living Shoreline Initiative and the Freshwater Mussel Recovery Program.

Through the Living Shoreline Initiative, the PDE is testing the use of ribbed 
mussels to stabilize marshland that is eroding along the Maurice River, near 
Delaware Bay. In time, the mussels that grow here, together with enhanced 
vegetation, will form a “living shoreline” helping to naturally armor marshes 
from the effects of erosion and rising sea levels.

Further north in the watershed, the PDE is working on the Freshwater Mussel 
Recovery Program. Our short-term goal is to test whether freshwater mussels 
can flourish again in tributaries like the Brandywine River. These mussels 
were once prolific in our streams but, unfortunately, most have been wiped 
out due to declines in water quality, dams, and other factors. We believe 
that many of our streams can still support these shellfish, but they need a 
little help getting reestablished. continued on page 2

In this issue...

Jennifer Adkins (right) and Dr. Danielle Kreeger (second 
from right) of the Partnership for the Delaware Estuary 
guide an adventurous television crew around a muddy 
work site near Bivalve, New Jersey, on June 25.

The Partnership Gets  Dirty By Jennifer Adkins, Executive Director, 
Partnership for the Delaware Estuary



estuary News t  fall  2008 t  Volume 19  t  i ssue  1

UPDATES

Meetings conducted by the PDE’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

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

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

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

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

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

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

  meetiNgs CoNtaCt list

Both of these projects are great examples of how the PDE is 
putting applied science to work in the estuary. They are also 
part of our larger vision of a Delaware Estuary that is teem-
ing with shellfish that provide and protect habitats, while also 
improving water quality. If successful, these techniques will 
be shared with partners and applied elsewhere in the estu-
ary, potentially yielding dramatic results.

Also included in these pages is a story about important new 
research on the bottom of Delaware Bay – perhaps the 
last uncharted territory in our region. Through the Delaware 
Estuary Benthic Inventory, we are beginning to learn more 
about our bay-bottom habitats that are home to oysters, 
horseshoe crabs, sturgeon and more. Exploratory sampling 
even uncovered surprisingly extensive and elaborate sponge 
communities not previously documented.

Staff at the PDE have been busy getting dirty in traditional 
ways, too, by working with corporations, schools, and 
teachers to plant native trees, shrubs, and perennials along 
streams and in wetlands. On page eight you will find high-
lights from these and other projects associated with our 
Corporate Environmental Stewardship Program. These are 
projects that partner corporate resources with PDE know-
how to achieve habitat and water-quality improvements in a 
variety of ways.

In turbulent financial times, there is one investment we can 
count on for a good return: an investment in the Delaware 
Estuary. Its rivers, streams, and wildlife provide us with recre-
ational opportunities right here in our region that we don’t 
have to spend a lot to enjoy. So try “getting dirty” in the 
Delaware Estuary. We highly recommend it. n

Partnership Gets Dirty
continued from page 1
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Countdown to Summit Begins

The Partnership for the Delaware Estuary (PDE) will host its 
third-ever Delaware Estuary Science and Environmental 
Summit on January 11-14 at the Grand Hotel in Cape 

May, New Jersey. This conference follows close on the heels of 
the PDE’s “2008 State of the Estuary Report,” which serves as a 
health assessment of the estuary and many of its signature spe-
cies (see page 5).

The purpose of this biennial summit is to provide a venue for 
exchange at which scientists, resource managers, and envi-
ronmentalists can share their work in the context of the event’s 
theme: “Planning for Tomorrow’s Delaware Estuary.”  In this 
way, the PDE hopes to continue building upon the themes of 
its two previous conferences, which were “Linking Science and 
Management” and “Setting Achievable Environmental Goals.”  
Dr. Jerry R. Schubel, president and CEO of the Aquarium of the 
Pacific, will give the keynote speech on January 12.

To register for the 2009 Delaware Estuary Science and 
Environmental Summit, simply download and submit the registra-
tion form available at www.DelawareEstuary.org. Overnight 
accommodations can be reserved by calling the Grand Hotel 
at (800) 257-8550.

For further information, please contact Elizabeth Horsey at (800) 
445-4935, extension 114, or EHorsey@DelawareEstuary.org.

Flyers Alumni Celebrate 
the Estuary

No high sticks or body checks were needed, but two 
Broad Street Bullies did lend some muscle to the 
Partnership for the Delaware Estuary on October 2 at 

“A Blue Rendezvous for a Greener Tomorrow.” Joe Watson and 
continued on page 3
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Bernie Parent, both Philadelphia Flyers alumni, 
were on hand to sign autographs for more 
than 350 attendees at the National Estuary 
Program’s 10th annual Experience the Estuary 
Celebration, which took place for the second 
year at the Wharf at Rivertown in Chester, 
Pennsylvania.

Preliminary estimates indicate that this year’s 
fundraiser was among the most lucrative yet 
for the PDE, raising close to $45,000 for envi-
ronmental research, restoration, and educa-
tion programs throughout the tidal Delaware 
River Basin in Delaware, New Jersey, and 
Pennsylvania. This success was due in large 
part to the 100-plus donors who generously 
contributed more than 150 auction items, thus 
exceeding all previous fundraisers.

This year’s event was made possible thanks 
to 35 generous sponsors. These included BP 
America, Inc., DuPont, and the event’s Platinum 
Sponsor, Exelon Corporation, among many 
others.

Please contact Elizabeth Horsey at (800) 
445-4935, extension 114, or EHorsey@
DelawareEstuary.org, for complete details 
regarding the Experience the Estuary 
Celebration, including next year’s event tenta-
tively scheduled for October 2009.

Coast Day a 
Splash in Philly

Philadelphians from all walks of life 
flocked to Penn’s Landing on September 
20 for what proved to be the most suc-

cessful year yet for Southeastern Pennsylvania 
Coast Day. Thousands of people browsed 
amongst dozens of exhibitors and vendors, 
each of which provided free activities related to 
Pennsylvania’s unique coastal zone.

This year’s event featured two popular 
attractions for the first time: free tours of the 
Delaware River aboard Ride the Ducks amphibious vehicles, 
and shuttle stops at the American Philosophical Society 
Museum’s Water Walk Weekend. Guides leading these excur-
sions did more than just tell people about the Delaware Estuary, 
they showed it to them.

Almost 800 people were treated to tours of the Delaware River 

thanks to Ride the Ducks and the Bayshore Discovery Project’s 
historic oyster schooner, the A.J. Meerwald. A total of 944 chil-
dren completed the Wonders of Water Challenge by visiting 
numerous booths at the festival, thus earning them a prize. And 
approximately 600 people sampled the Delaware Bay Oyster 
Restoration Project’s freshly roasted oysters; many for the first time.

continued on page 4
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Katharine Bunting-Howarth (right), director of Delaware’s Division of Water 
Resources, purchases raffle tickets from Restoration Specialist, Laura Whalen 
(center), and her husband, Jon (left), a volunteer at the Experience the Estuary 
Celebration on October 2. This raffle alone raised over $700.
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Satisfied riders depart a Ride the Ducks amphibious vehicle at Southeastern 
Pennsylvania Coast Day on September 20 following a free and informative ride on 
the tidal Delaware River.

UPDATES
continued from page 2



continued from page 3
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UPDATES
Please contact Dee Ross at (800) 445-4935, extension 106, or 
DRoss@DelawareEstuary.org to learn more about Southeastern 
Pennsylvania Coast Day and how you can get involved in 2009.

Staffing News and Notes

The Partnership for the Delaware Estuary (PDE) has added 
some new faces this year. Since January, we have hired five 
full-time employees and a new post-graduate fellow. Please 

join us in welcoming these new professionals, several of whom 
spent much of their time working in the field this summer.

Most recently, Gus Wolfe joined us as our new director of 
finance and operations. This is an evolution of the deputy director 
position vacated by Martha Maxwell-Doyle, who 
left to become project coordinator for the Barnegat 
Bay National Estuary Program in Toms River, New 
Jersey. Gus works closely with Executive Director 
Jennifer Adkins, and Office Manager Beth Haas, 
who returned to the Partnership on a part-time basis 
after retiring from her position in 2006.

In March, Angela Padeletti and Laura Whalen 
joined our staff as our new science specialist and 
restoration specialist, respectively. Angela has 
played a critical role in coordinating science and 
research projects, like our benthic sampling and 
freshwater mussel recovery efforts. Laura has taken 
over Jenn Jones’s former role by assisting schools, 
corporations, and partners with planting projects. 
Both work closely with Science Director Dr. Danielle 
Kreeger.

Cheryl Jackson and Elizabeth Horsey also joined 
the PDE in March as our new program specialist 
and development specialist, respectively. Cheryl is 
part of our education and outreach team, working 
under the leadership of Program Director Lisa Wool. 
Elizabeth works with Development Director Karen 
Johnson to write grant proposals, plan fundraising 
events and activities, and cultivate new resources to 
support the PDE’s work.

This year, the PDE was also fortunate to retain two former gradu-
ate assistants in newly-created, one-year fellowship positions. 
Priscilla Cole is a full-time science and policy fellow with the PDE 
and Matt Gray is a science fellow through Drexel University.

After years of delivering successful education and outreach pro-
grams, Dee Ross was promoted to watershed programs coordina-
tor to help foster collaboration in key watersheds in the estuary. 
Shaun Bailey was promoted to marketing and communications 
coordinator in light of the growing leadership role he plays 
in communicating and promoting the PDE’s programs through 
“Estuary News,” the press, and on the Web.

ecoDelaware.com 
Excels in First 6 Months

In early April, the Partnership for the Delaware Estuary 
launched ecoDelaware.com, an innovative website promot-
ing ecotourism events and destinations throughout the state of 

Delaware. Since then, more than 5,300 people from 36 coun-
tries have browsed the new website, 15 percent of which have 
become repeat visitors.

So far, the three most-popular destinations on ecoDelaware.com 
include Carousel Farm County Park, Valley Garden Park, and 
Delcastle Recreation Area, all of which are located in suburban 
Wilmington. The three most-popular events were Pike Creek 

Community Day in Wilmington, the Broadkill River Canoe and 
Kayak Race of Milton, and the Trap Pond Fall Festival of Laurel.

The purpose of ecoDelaware.com is to increase awareness, 
appreciation and, ultimately, environmental stewardship for 
the Delaware Estuary. See the ecoDelaware.com ad in the  
“Outdoor Recreation” section of the forthcoming “2009-2011 
Official State Travel Guide” for Delaware.

For additional information, please visit ecoDelaware.com, or 
contact Shaun Bailey at (800) 445-4935, extension 113, or 
SBailey@DelawareEstuary.org. n

The Partnership for the Delaware Estuary is hopeful that ecoDelaware.com will 
not only inform and educate visitors to the Delaware Estuary, but also lead to 
addition sources of funding the nonprofit can use to improve upon the online 
resource.



MAKING WAVES

Simply put, humans love water. We love it so much, in 
fact, 50 percent of Americans live in or near estuar-
ies, or the coastal regions where rivers drain to the 
sea. Of course, humans aren’t the only ones attracted 

to these vibrant ecosystems. Estuaries are also home to many 
species of plants and animals. As a matter of fact, estuaries 
host more wildlife births than any other ecosystem on Earth. And 

yet, most people don’t know what an estuary is, or why they 
should care about them.

The Delaware Estuary is the tidal portion, or the lower half, of the 
Delaware River Basin. It includes all of the watersheds draining 
into this portion of the Delaware River and Bay. The area sur-
rounding the estuary stretches as far west as the Schuylkill River’s 
headwaters near Pottsville, Pennsylvania, and as far east as the 

[River to] Sea Changes
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By Shaun Bailey, Marketing and Communications Coordinator, Partnership for the Delaware Estuary

This article was originally printed in the September 2008 issue of “Living.Well Magazine.”

A family stops to enjoy the fall foliage that buffers the Wissahickon Creek in Bucks County, Pennsylvania. According to the 2008 
“State of the Estuary Report,” Bucks County has the fourth highest population in the estuary, and it is growing faster than each of 
those ranking above it.

continued on page 6
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Rancocas River’s headwaters near Fort Dix, New Jersey. The vast-
ness of this watershed makes the Delaware Estuary one of the 
largest estuaries in the country, or approximately 6,800 square 
miles in size. Within these boundaries are over 200 species of 
fish, the continent’s second-highest concentration of shorebirds, 
and over 400,000 acres of wetlands. In other words, it’s teeming 
with life.

On the other hand, the estuary region is home to 6.4 million peo-
ple, the majority of which live and work in big-name cities such as 
Camden, Philadelphia, Reading, and Wilmington. Each of these 
cities sits within a stone’s throw of either Delaware Bay or a major 
tributary, like the Christina, Delaware, or Schuylkill Rivers. This 
region makes up the largest freshwater port in the world, making 
it a center for jobs and commerce 
like few others on Earth. In fact, 
over 40 million gallons of crude oil 
are transported through the estuary 
every day, most of which is bound 
for five of the East Coast’s largest 
refineries.

Despite the estuary’s many chal-
lenges, examples of environmental 
progress here were highlighted 
recently in the “State of the 
Estuary 2008,” a report released 
every three to five years by the 
Partnership for the Delaware 
Estuary (PDE), a National Estuary 
Program. To present its findings, 
the PDE collaborated with 21 
of the region’s most respected 
environmental scientists, each of 
whom is also a member of its 
Science and Technical Advisory 
Committee.Dozens of others also 
contributed their data on behalf of 
14 leading institutions, including the 
Delaware River Basin Commission, 
two regional offices of the U.S. 
Environmental Protection Agency, 
and many others.

Among the key species doing well, 
according to the report, are bald 
eagles, striped bass (otherwise 
known as rockfish), and blue crabs. 
Water quality, meanwhile, is also doing well according to moni-
tored levels of dissolved oxygen, salinity, and suspended solids in 
the main stem Delaware River.

According to the report, “The return of bald eagles…is an aston-
ishing success story.”  Almost 100 nests were spotted throughout 
the Delaware River Basin in 2004, up significantly from 44 in 

2001. One of these nests was found near the junction of the 
Delaware and Schuylkill Rivers in March of 2007, representing 
the first such sighting in the City of Philadelphia since colonial 
times. One reason for this resurgence is the 1972 ban of DDT, a 
pesticide once responsible for thinning bird eggs. Since this chem-
ical was outlawed, bald eagles have launched a comeback that, 
in 2007, included their removal from the U.S. Fish and Wildlife 
Service’s threatened and endangered species list.

Similarly, striped bass were on the verge of extinction in both the 
1940s and the 1970s. Schools of the popular sport fish were 
having a difficult time swimming upstream to spawn. This was 
caused by low levels of dissolved oxygen, which fish need to 
breathe. It wasn’t until the early 1990s that the species finally 

began to recover, after manag-
ers had halted fishing and made 
some important improvements to 
wastewater-treatment plants. The 
result is a striped bass popula-
tion that is larger today than it’s 
been in 50 years.

In 2003, a harsh winter plunged 
blue crab harvests to a low point 
not seen since the mid-1980s. 
But by 2005, the species had 
rebounded considerably, yield-
ing more than twice the revenue 
of 2003, or approximately $8 
million. This and other data 
exemplify how the decision mak-
ing of state resource managers 
has resulted in a model fisheries 
program that, for the most part, 
has maintained Delaware Bay’s 
blue crab population at lip-
smacking levels.

Despite these gains in envi-
ronmental health, many other 
species are still suffering accord-
ing to the “State of the Estuary 
Report.”  These include Atlantic 
sturgeon, brook trout, freshwa-
ter mussels, oysters, shad, and 
weakfish. This has a lot to do 
with the way water quality has 
suffered due to the one-two 

punch of habitat loss and contaminants affecting our land, forests, 
tidal wetlands, and tidal wetland buffers. Complicating matters 
are challenging, long-term problems such as pressures from a 
growing population and climate change.

Among the species that were selected as indicators for this 

continued from page 5
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State of the Delaware Estuary 2008

continued on page 2

This report is being issued as a special summer edition of “Estuary News,” as 
well as technical report number 08-01 of the Partnership for the Delaware 
Estuary. Additional supporting materials like references can be found at 
www.DelawareEstuary.org, and a list of key definitions can be found on 
page 34. This assessment complements the State of the Basin Report, which 
is currently being developed by a team led by the Delaware River Basin 
Commission (DRBC) that also includes the Partnership. For information on 
that report, please call the DRBC at (609) 885-9500.

every three to five years, the Partnership for the 
Delaware Estuary works with outside experts to 
take a comprehensive look at the health of the 
Delaware Estuary and its watershed. This helps 
the National Estuary Program track the prog-
ress it is making implementing its long-term 

“Delaware Estuary Comprehensive Conservation and Manage-
ment Plan.” The results are presented here, for 2008, as a special 
issue of “Estuary News.”

The Delaware River’s dual identity as both a living river and a 
working river makes it an Estuary of many contrasts. On one 
hand, it is a principal corridor for commerce that has sustained 
our region since America’s Industrial Revolution, and it contin-
ues to be a major strategic port for national defense. On the 
other hand, it provides a wealth of natural and living resources, 
such as drinking water for millions of people, extensive tidal 
marshes that sustain vibrant ecosystems, and world-class habi-
tats for horseshoe crabs, migratory shorebirds, and more.

Given these contrasts, it should be no surprise that the 2008 
State of the Estuary Report tells a story of mixed environmental 
conditions. In some ways, the Delaware Estuary is healthier 
than ever before, thanks largely to improvements in wastewa-
ter treatment and laws enacted over time. The condition of 
some species, like bald eagles and striped bass, for example, 
have remained stable or improved. Unfortunately, the status of 
other species appears to be getting worse. The total popula-
tion of Atlantic sturgeon may number less than 1,000 — per-
haps even less than 100. Freshwater mussels and brook trout 
now appear to be absent from much of the region’s non-tidal 
waterways.

The Delaware Estuary has many important features that set it 
apart from other American estuaries. These include its fresh-
water tidal reach and extensive tidal marshes, which serve as 
the “kidneys” and “fish factories” of the Estuary. Less than five 

SPECIAL ISSUE

To obtain a free copy of the Partnership for the Delaware 
Estuary’s 2008 “State of the Estuary Report,” please visit 
www.DelawareEstuary.org or call (800) 445-4935. And to 
learn more about the Delaware Estuary Science and Envi-
ronmental Summit, please refer to page two.

continued on page 7
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report, it seems that Atlantic sturgeon, brook trout, and freshwater 
mussels are perhaps the hardest hit. All three are in danger of 
being wiped out in the Delaware Estuary’s watershed.

As recently as the late 1800s, the Delaware Estuary had the larg-
est population of Atlantic sturgeon in the world. This established 
greater Philadelphia as the hub of the Atlantic sturgeon fishery 
and thus, the lucrative caviar industry as well. Over the last cen-
tury, however, populations of this fascinating fish have declined, 
culminating in a 1998 
moratorium outlawing 
harvests in mid-Atlantic 
waters. But despite a 
decade free of fishing, 
scientists estimate there 
are fewer than 1,000 
— and perhaps even 
less than 100 — Atlantic 
sturgeon spawning in 
the Delaware Estuary 
today. Aside from 
overfishing, the main 
culprits appear to be 
degraded water qual-
ity and the loss of both 
spawning and nursery 
habitats.

Equally revered is the 
brook trout, the offi-
cial state fish of both 
Pennsylvania and New 
Jersey. Brook trout 
habitat has been virtu-
ally eliminated in urban 
waterways due to 
land-use changes and 
development, and it is 
greatly reduced else-
where in the Delaware 
River Basin as well. 
Scientists believe this 
cold-water species may 
be getting pushed north 
due to warming waters 
in the region. They also 
maintain that acid deposition (e.g., acid rain) and deforestation 
are partly to blame for the species’ die off.

Unfortunately, the freshwater mussel’s claim to fame is the fact 
that it is currently the most imperiled taxonomic group in the 
United States. The same is true in the Delaware Estuary. Its 
historic abundance is now patchy at best. Freshwater mussels 
benefit humans because they filter water, form reef-like habitats, 

and stabilize streambanks. The estuary once had 12 or so dif-
ferent species working to perform these valuable services, but 
now only one, the Eastern elliptio, can be reliably found in some 
areas; this, despite the fact that mussels live upwards of 50 years 
or more.

These species, along with other “environmental indicators,” will 
be the subjects of intense discussion during the Partnership for 
the Delaware Estuary’s biennial science and environmental 

summit on January 11-14. 
This is when 300 or so 
scientists, resource manag-
ers, and environmentalists 
from throughout the tri-state 
region will descend upon 
Cape May, New Jersey, to 
engage each other in more 
than 100 presentations and 
in-depth discussions. The 
theme of this gathering will 
be “Planning for Tomorrow’s 
Delaware Estuary,” and the 
recently released “State 
of the Estuary Report,” 
combined with the “State 
of the Basin Report” being 
released by the Delaware 
River Basin Commission, 
should help attendees do 
just that.

One of the outcomes of the 
“State of the Estuary Report” 
is a lengthy list of actions 
and needs. These are 
the tools scientists believe 
are necessary to success-
fully monitor and restore 
environmental indicators 
— resources like Atlantic stur-
geon, brook trout, and fresh-
water mussels — to a health-
ier state. These actions and 
needs will be assessed and 
refined when the region’s 
stakeholders assemble at 

the Delaware Estuary Science and Environmental Summit.

For many people, the Delaware Estuary conjures up images of 
the Industrial Revolution, or the pollution that plagued its water-
ways previous to 1972’s Clean Water Act. There is no denying 
the legacy of environmental problems that this history has left 
here, but today’s Delaware Estuary has its fair share of success 
stories, each of which offers hope to future generations. n

For the purposes of this report, the Delaware Estuary is
considered as the study area for the Partnership for the
Delaware Estuary, a National Estuary Program. As shown
above, this consists of 6,827 square miles of tidal and
non-tidal areas in the lower half of the 13,611-square-mile
Delaware River Basin (yellow), and does not include the
watershed of the Delaware River above the head of tide at
Trenton, New Jersey (gray). However, status and trends are
examined across the entire Basin wherever it is appropriate
for specific indicators.

The Delaware Estuary study area is shown to the right
divided into four regions, which are referred to at times in
this report by their initials as follows: Schuylkill Valley (SV),
Upper Estuary (UE), Lower Estuary (LE), and Delaware Bay
(DB).
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6.4 million people live within the Delaware Estuary’s watershed, which is
83 percent of people in the overall Delaware River Basin.

Together with the Upper Delaware River Basin, the Estuary provides 15.2 million 
people with drinking water, including 7.5 million people living outside the Basin 

The region has one of the world’s highest concentrations of heavy industry

The ports located in the Delaware Estuary make up the world’s largest 
freshwater port complex. Altogether, these furnish 70 percent of the gasoline 
and heating oil that is used to fuel the East Coast, which in turn generates 
$19 billion in annual revenue.

•

•

•

•

For a complete description of the signature natural resources and environmental issues of the Delaware Estuary and its four watershed regions, 
please consult the Web-based “Delaware Estuary Information Gateway” at www.DelawareEstuary.org.

�
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Authors of the “State of the Estuary Report” focused on the study area of 
the Partnership for the Delaware Estuary, which consists of more than 6,800 
square miles of tidal and non-tidal areas in the lower half of the Delaware 
River Basin.  However, the report does not take into consideration the upper 
watershed of the Delaware River above the head of tide at Trenton, New 
Jersey, for some indicators.
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Atlantic City Electric
The stormwater pond on the 
campus of Atlantic City Electric has seen improved water qual-
ity since the company first began working with the PDE in 
2004. Their 2008 project continued 
to improve upon the pond’s 
native-plant buffer by add-
ing bushes such as win-
terberry holly and red-
osier dogwood. These 
will filter stormwater 
before it can wash pol-
lutants into the pond 
from surrounding park-
ing lots and roofs.

Employees put a new spin on 
this year’s planting by volunteer-
ing with their children on “Bring Your Child to Work Day.”  

AgilentTechnologies

Agilent Technologies continued its 
participation in the CESP this spring 
by expanding upon its garden full of 
plants that are native to the region. This 
“native-plant garden” is adjacent to an 
open-space meadow on the company’s 
property in Wilmington, Delaware.

By continually planting native spe-
cies, employees are providing increased 
biodiversity for animals and birds, and 
they are helping to combat the invasion 
of exotic plants too. The employees of 
Agilent Technologies weed and tend to 
this garden regularly, and this contrib-
utes to a better, less stressful work envi-
ronment.

CORPORATE
ENVIRONMENTAL STEWARDSHIP
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By Laura Whalen, Restoration Specialist, Partnership for the Delaware Estuary

A select group of businesses in the Delaware Estuary is taking conser-
vation into its own hands — literally. Members of the Partnership for 
the Delaware Estuary’s (PDE) Corporate Environmental Stewardship 
Program (CESP) are companies that have become hands-on partners in 

on-the-ground conservation projects. CESP-member companies encourage employ-
ees to play an active role in conservation projects on corporate lands, or in their 
local communities.

Working with PDE staff, these companies enhance land and protect wildlife by 
carrying out projects to restore native habitats and natural functions, while also 
educating employees, students, and the community. They also participate in an 
annual PDE-led excursion that is an opportunity to network with other CESP mem-
bers and experience new locations in the estuary.

The PDE would like to thank the following CESP members for their continued com-
mitment to the Delaware Estuary in 2008:

Corporate environmental stewards 
combine assistance from the PDE 
with corporate funds and manpower 
to make tangible environmental 
improvements in Delaware Estuary 
communities. For more information or 
to join the Corporate Environmental 
Stewardship Program, please contact 
Karen Johnson at (800) 445-4935, 
extension 101, or KJohnson@
DelawareEstuary.org.

Golden Eagle Members

continued on page 9

Children install shrubs alongside a storm-
water runoff basin at Atlantic City Electric’s 
offices in Carney’s Point, New Jersey, during 
“Bring Your Child to Work Day” on May 2.



These youngsters had a good time getting muddy 
while they learned about the importance of environ-
mental stewardship from their parents.

Other, more permanent residents also benefit from 
this enhanced stormwater pond. Among these are 
two swans that have recently become fixtures on the 
company’s property in Carneys Point, New Jersey.

ConocoPhillips
This year, the PDE 
kicked off its Freshwater Mussel Recovery Program 
thanks to funding provided by CESP member, 
ConocoPhillips (see page 15 for full story). The 
PDE is also working with ConocoPhillips to coordi-
nate a CESP project in the spring of 2009. Please 
stay tuned to “Estuary News” for details.

McNeil
McNeil, a Johnson & 
Johnson Company, 
reached out to its 

community last spring by working with 
the PDE to provide a workshop for 
Whitemarsh Township in Pennsylvania. 
This gathering taught homeowners how 
to use rain barrels to reduce stormwater run-
off, which typically carries pollutants directly into 
storm drains and eventually to Delaware Bay. These 
rain barrels make good economic sense because 
the stormwater they collect can be used to water 
lawns and gardens, thereby reducing homeowners’ 
monthly water bills.

McNeil provided a rain barrel valued at about $100 
to every participant at the workshop. The company 
will continue to work with Whitemarsh Township 
in the future to provide tutorials on related topics, 
such as rain gardens for example.

Noramco, McNeil, Centocor, and 
Global Biologics Supply Chain

A multi-phased res-
toration project at 
the University of 

Pennsylvania’s New Bolton Center in Kennett 
Square, Pennsylvania, began in October. Each of the 
four subsidiaries of Johnson & Johnson worked with 
the PDE to purchase and install native trees, shrubs, 
and grasses. These were used to plant a streamside 
buffer alongside an important tributary to the Red 
Clay Creek, which flows to the Delaware River.

Phase one of the project consisted of planting a 10-
foot-wide buffer along a stream that flows through 
a pasture where animals are allowed to roam. This 

was needed because nutrient-rich 
waste was causing bacteria 

and algae to grow, 
and these reduce 

the amount of 
oxygen avail-
able for aquatic 
plants living 

downstream.

Over 40 employees 
from the four compa-

nies came together to install 
about 600 plants specific to this region. This buffer 
will eventually prevent horses and cows from walk-
ing into the stream. It will also filter nutrients from 
rainwater and snowmelt as they wash manure from 
the pasture into the waterway.

Noramco, McNeil, Centocor, and GBSC all plan to 
continue this project in the spring of 2009. Plans 
for phase two include additional plantings and the 
initiation of water-quality monitoring.

CORPORATE ENVIRONMENTAL STEWARDSHIP

Golden Eagle Members

continued on page 10
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a stream that runs through the New Bolton 
Center’s property in Kennett Square, 

Pennsylvania.

Employees from Noramco, 
McNeil, Centocor, and GBSC pose for a 

group photograph on October 6 prior to planting 
native trees, shrubs, and grasses along



Global Biologics Supply Chain,  
a Division of Centocor, Inc.

GBSC, a division of Johnson & 
Johnson, completed an environ-
mental enhancement project with 
the PDE’s help at the Hatboro-

Horsham School District’s Jarrett Nature Center 
on October 21. The Jarrett Nature Center is an 
excellent resource for both students and the com-
munity. Dozens of teachers use it as a teaching aid 
and many community members volunteer there on 
weekends.

Recently, an enormous number of invasive plants 
were removed from the wetlands located on the 
grounds of the nature center. These plants were 
replaced with native species to improve biodiversity 
and allow wildlife to thrive.

Approximately 100 students from the school dis-
trict’s elementary, junior high, and high schools 
volunteered to plant about 100 trees and shrubs, 
and hundreds of ferns and perennials. These plants 
will remove pollutants picked up by rainwater 
and snowmelt before they can wash into an onsite 

tributary that leads to the 
Neshaminy Creek.

GBSC hopes to 
help teach-
ers expand 
this project 
in the spring 

of 2009 to 
include a new 

rain garden. The 
native plants in this 

plot will absorb stormwater 
runoff originating from a large parking lot that sits 
adjacent to the Jarrett Nature Center’s wetland.

Logan Generating
Logan Generating 
has carried out 
numerous CESP projects since 2002, including 
plantings that have restored a total of 17 acres of 
emergent wetlands, fields, and upland habitats. 
The company is now working with the PDE to plan 
a project that will reach beyond the boundaries of 
its Swedesboro, New Jersey, facility. Stay tuned to 
“Estuary News” for details.

Wheelabrator Gloucester
Wheelabrator is 
continuing to 
sponsor its annual Symposium for Environment 
and Education thanks to the assistance it receives 
through the CESP. The purpose of this event is to 
enhance environmental and social awareness among 
students at a local middle school in Gloucester, 
New Jersey.

Employees at Wheelabrator began meeting with 
students in the fall of 2008. Their goal was to help 
them develop a project that will get them working 
in their communities to address a relevant envi-
ronmental issue. At the end of the school year, 
students will have an opportunity to present their 
projects at a national conference. This will improve 
the health of the Delaware Estuary by educating its 
next generation of environmental stewards.

CORPORATE ENVIRONMENTAL STEWARDSHIP

Golden Eagle Members

Red Tail Hawk Members
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Walter Grumman (left), coordinator of Hatboro-
Horsham School District’s Jarrett Nature 

Center, teaches fifth-graders how to 
plant trees provided by GBSC 

on October 21.
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The Partnership for the Delaware 
Estuary’s (PDE) education 
and outreach programs reach 
thousands of people every 

year thanks in part to utilities like the 
Philadelphia Water Department, 
government agencies like the city of 
Wilmington, and many other partners. 
We are proud to offer a variety of 
educational programs spanning all age 
groups. Sometimes it’s a dirty job, but 
we love it. Here are a few examples of 
how staff members mucked it up during 
education and outreach programs this 
summer.

Wilmington Earth Day 
Celebration
The PDE assisted the city of 
Wilmington when it hosted its annual 
Wilmington Earth Day Celebration 
in Rodney Square on April 18. Over 
1,000 native plants were given to 
visitors in an effort to show them the 
importance of using native plants 
around their homes and in their gar-
dens. The real fun began at the PDE’s 
headquarters, days before, when the 
conference room was converted into a 
nursery for potting native plants inside 
biodegradable coffee cups.

Christina River Watershed 
Cleanup
On April 19, roughly 800 volunteers 
gathered at more than a dozen 
sites in the Christina River watershed 
to remove trash and other debris. 
Approximately 16 tons of litter was 
removed, giving participants plenty 
of opportunities to get their hands 
dirty. A portion of this was picked 
up by volunteers at a riverfront site 
coordinated by the PDE in downtown 
Wilmington. As a member of the 
cleanup’s planning committee, the 

PDE also places advertisements and 
issues press releases to get a good 
turnout at this annual event.

Delaware Estuary 
Watershed Workshop for 
Teachers
On July 21-25, 18 teachers from 
Delaware, Pennsylvania, and New 
Jersey participated in the Delaware 
Estuary Watershed Workshop for 
Teachers, a watershed-based train-
ing opportunity created specifically 
for educators. Staff and teachers 
alike enjoyed getting their feet wet by 
canoeing the Neshaminy River, per-
forming water-quality tests, and seining 
for microscopic animals in Delaware 
Bay. The experiences and materials 
teachers received will allow them to 
incorporate watershed education pro-
grams into their daily lesson plans.

Southeastern Pennsylvania 
Coast Day
The PDE also hosted Southeastern 
Pennsylvania Coast Day on 
September 20 at Penn’s Landing in 
Philadelphia. For further details, please 
see page three.

As another busy field season draws 
to a close, you are likely to find staff 
inside crunching numbers and making 
preparations for 2009, but we can’t 
wait to get back out there next year. 
Thank you to all who participate and 
assist the PDE with its education and 
outreach activities. We couldn’t do it 
without the help of our partners.

Other Events
In addition to these programs, the PDE 
has hosted or co-hosted exhibits at 19 
environmental events throughout the 
estuary so far this year. n

ESTUARY BASICS
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Summer Programs Reach and Teach Thousands
By Cheryl Jackson, Program Specialist, Partnership for the Delaware Estuary

Science Specialist, Laura Whalen (left), for-
mer executive director, Kathy Klein (center), 
and Executive Director, Jennifer Adkins 
(right), hand out free native plants and edu-
cational literature at the Wilmington Earth 
Day Celebration on April 19.

Bob Meadows of the Delaware Division 
of Fish and Wildlife returns his boat full of 
volunteers and litter to the dock outside 
the Wilmington Shipyard Shops during the 
Christina River Watershed Cleanup on April 
19. The Partnership for the Delaware Estuary 
serves as site coordinator for this or a similar 
location every year.

Educators pose for a group photograph after 
seining for microscopic animals in Delaware 
Bay during the final day of the Delaware 
Estuary Watershed Workshop for Teachers in 
Lewes, Delaware, on July 25.
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TIDINGS NEWS fROM AROUND ThE REGION

Combating Tidal Marsh Erosion
                    W I T H

Tidal marshes are vital to 
the overall health of the 
Delaware Estuary. They act 
as the estuary’s kidneys by 

filtering water. They act as the estu-
ary’s maternity ward by providing 
a variety of animals with spawning 
sites, nurseries, foraging areas, and 
nesting grounds. And when waters 
rise, marshes act like sponges, 
retaining floodwaters and buffering 
against powerful storm surges.

Our tidal marshes are being lost or 
degraded due to a variety of fac-
tors. One of these is erosion associ-
ated with the increasing rate of sea 
level rise. Marshes often cannot 
keep pace.

Marshes usually move inland when 
sea level rises.  However, marsh-
lands are now unable to do this 
because of human development 
along shorelines. Taken together, 
it’s easy to see how marshes are 
being lost. One technique that may 
help marshes keep pace is to work 
with nature to enhance or restore 
shellfish reefs that line the edges 
of wetlands. Such communities are 
often capable of buffering marshes 
from wave action, slowing erosion, 
and buying more time for marshes 
to move inland.

‘Living Shorelines’
    By Danielle Kreeger, Ph.D., Science Director,  

Partnership for the Delaware Estuary, and  
David Bushek, Ph.D., Assistant Professor, Rutgers University

After months of preparation, researchers from the Partnership 
for the Delaware Estuary and Rutgers University busily install the 
foundation of what they hope will become a “living shoreline” 
along Bivalve, New Jersey’s Maurice River in July.

continued on page 13
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What is the Delaware 
Estuary Living Shoreline 
Initiative (DELSI)?
The DELSI is a pilot project designed to 
stabilize the eroding shorelines of tidal 
marshes. We are attempting to see if 
intertidal shellfish such as ribbed mussels 
can be used to form a natural breakwater.  
This “living shoreline” will trap sediment 
and absorb waves that would otherwise 
wash away plants. The goal of this proj-
ect is to provide an economical approach 
to communities in the Delaware Estuary 
that are struggling to combat the erosion 
of their tidal marshes.

How can mussels stabilize 
and restore shorelines?
Inside the marshes of the mid-Atlantic 
region, ribbed mussels (Geukensia dem-
issa) are kingpins, collectively outweighing 
all other animals combined. Like many 
bivalve shellfish, these are referred to as 
“ecosystem engineers” because they have 
the ability to build their own habitats and 
transform the landscape for other species. 
The DELSI is attempting to take advantage 
of this unique “mussel power.”

Ribbed mussels bind to the roots of veg-

etation and can form clusters as dense as 
hundreds per square meter. In exchange 
for this shelter, mussels fertilize marsh 
plants and trap sediment for their use.

Where is the DELSI being 
implemented?
Potential study sites have been identi-
fied in the Maurice River and Cohansey 
River watersheds of southern New Jersey. 
However, installations have only been 
completed at sites along the Maurice 
River to date. The Partnership for the 
Delaware Estuary (PDE) hopes to expand 
the DELSI in time using the lessons it has 
learned through its pilot studies.

How is the DELSI being 
implemented?
Treatments consisting of coconut-fiber logs 
and mats have been deployed in areas 
experiencing various levels and types of 
erosion. Tests reveal that mussels attach to 
the fibers of these products similar to the 
way they attach to marsh plants. In addi-
tion, bagged oyster and clam shells and 
coated wooden stakes are also being 
tested as potential treatments.

Over the next year, the PDE will monitor 
the performance of each tactic and deter-

mine which attracts the greatest amount 
of ribbed mussels and other animals, and 
which has the most benefits for marsh 
plants. Elevation is also being monitored 
to determine if marshes are sinking, erod-
ing, stabilizing, or rising vertically. 

The lessons scientists learn will be used 
to carry out additional phases of the 
DELSI, if funding allows. This may include 
a strategy to “seed” living shorelines using 
hatchery-born shellfish, as well as expan-
sion to additional study sites in the tidal 
Delaware River watershed.

Who is involved?
The PDE is collaborating with Rutgers 
University and other non-governmental 
organizations, academic institutions, and 
volunteers to carry out the DELSI. Support 
for this work has been generously pro-
vided by the National Fish and Wildlife 
Foundation, New Jersey Department of 
Environmental Protection, New Jersey 
Sea Grant, and the U.S. Environmental 
Protection Agency’s Region 2 Office.

If you would like more information about 
this project, please contact Angela Padeletti 
at (800) 445-4935, extension 103, or 
APadeletti@DelawareEstuary.org. n

Bags of oyster and clam shells, coconut-fiber logs, and coconut-fiber mats (from left to 
right) are being used to stem the erosion of marshland into the Maurice River outside 
Bivalve, New Jersey. Note the build up of sediment behind the logs.

continued from page 12



When the Partnership for the 
Delaware Estuary (PDE) 
convened its first-ever 
Delaware Estuary Science 

and Environmental Summit in 2005, sci-
entists and resource managers identified 
and prioritized the scientific needs of the 
Delaware Estuary. One of these needs 
was a better understanding of “benthic 
communities” in both Delaware Bay and 
its surrounding tidal rivers.

Estuarine benthic communities are groups 
of organisms that live in or on the bottom 
of tidal waterways. Examples include 
oysters, seagrasses, and the many tiny 
animals that live inside sediment. These 
organisms play a crucial role in estuarine 
food webs; a role that affects hundreds 
of fish and shellfish species that use the 
estuary for feeding, spawning, and rear-
ing their young. These communities furnish 
“ecological services,” or tangible benefits 
like improved water quality and sediment 
quality. Hard-bottom reef communities 
even serve as rich habitats, and they pro-
tect adjacent shorelines from waves and 
erosion.

The Delaware Estuary Benthic Inventory 
was launched during a workshop in 
March of 2007 in an effort to exam-
ine these communities. The ideas and 
vision for the DEBI prompted the U.S. 
Environmental Protection Agency (EPA) to 
identify resources for this work through its 
Office of Research and Development’s 
Regional Applied Research Effort. Since 
that time, the PDE and EPA have worked 
closely with representatives from approxi-
mately 10 academic, federal, nonprofit, 
and state institutions to devise a field-sam-
pling strategy.

The objective of the DEBI is to catalog 
and describe the species living within the 
benthic ecosystem of the tidal Delaware 
River and Bay. These data will be used to 
add biological information onto detailed 
maps previously created by the states of 
Delaware and New Jersey. Findings from 
the DEBI will show the extent of under-
water plants, animals, and environmental 
conditions, including species or habitats 
of special concern.

The DEBI will not only provide scientists 
and managers with a field guide for the 
bottom of the estuary, but it will also help 
them evaluate its health by:

•  examining biological integrity
•  identifying areas in need of pro-

tection
•  identifying areas in need of res-

toration
•  helping us understand where 

different species congregate
•  helping us understand the rela-

tionships between species and 
the food web

An estuarine survey was initiated in July 
using the research vessel Lear, which 
is owned and operated by the EPA’s 
Region 3 Office. Over a two-month 
period, scientists sampled more than 
230 locations across 91 river miles 
between the mouth of Delaware Bay and 
Philadelphia. Most locations had a soft 
bottom and were sampled using a device 

called a bot-
tom grab. Other 
locations required 
a new approach.

During the survey, 
Dr. Doug Miller 
and his team from 
the University of 
Delaware explored 
deep-water com-
munities living on 
hard bottoms, 
which are not eas-
ily sampled using 
traditional methods. 
Together with 
PDE staff and EPA 
divers, the team 
focused on the 
Broadkill Slough 
northwest of 
Lewes, Delaware. 
Dredging and 
first-hand accounts led to the discovery 
of extensive sponge communities that 
appear to form complex habitats across 
at least a mile of the bay’s bottom.

The samples collected from benthic com-
munities in the Delaware Estuary are 
yielding valuable data concerning:

•  species that are present (most 
notably “macroinvertebrates,” 
or worms and bugs) and their 
biomass 

•  water-quality conditions
•  sediment chemistry
•  sediment grain size
All samples and data will be further ana-
lyzed during the coming winter. Some of 
this will be done by the Delaware River 
Basin Commission, which will also study 
samples for PCBs, or polychlorinated 
biphenyl ethers.

For more information on the Delaware 
Estuary Benthic Inventory, please con-
tact Angela Padeletti at (800) 445-
4935, extension 103, or APadeletti@
DelawareEstuary.org. n

Scientists Study Bay Bottom
to Better Understand Estuary

By Danielle Kreeger, Ph.D., Science Director, and 
Angela Padeletti, Science Specialist, Partnership for the Delaware Estuary
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It may look like 
modern art, but this 
is one of many inter-
esting assemblages 
(sponges and sabel-
lid worms) discov-
ered on July 22 by 
PDE and University 
of Delaware 
researchers during 
a DEBI survey in 
Delaware Bay.

TIDINGS NEWS fROM AROUND ThE REGION

It may not look like much, but this vial of 
mud, and others like it, will help scientists 
better understand habitat conditions for 
the estuary’s tiniest creatures.
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In 2007, the Partnership for the Delaware Estuary (PDE) 
launched the Freshwater Mussel Recovery Program. The 
purpose of this new initiative is to demonstrate how freshwa-
ter mussels can be restored, and how the resulting benefits 

can promote the recovery of an entire watershed. Many species 
of freshwater mussels once thrived throughout the Delaware River 
Basin.

The goal of the Freshwater Mussel Recovery Program is to 
restore the population, diversity, and resilience of mussels through 
a mix of conservation, habitat expansion, and reintroduction. 
To this end, the PDE is testing 
methods for the reintroduction of 
relatively common species into 
streams where they have disap-
peared. Reintroduction will be 
achieved by seeding streams 
with juvenile mussels from a 
hatchery, as well as transplant-
ing adults that are reproductively 
active.

In some cases, conditions may 
not support the reintroduction of 
mussels. That is why a key first 
step in the Freshwater Mussel 
Recovery Program is to select 
which streams should be tar-
geted. The PDE team is doing 
this by monitoring the health of mussels held in underwater cages 
at prospective restoration sites. Streams will be targeted for rein-
troduction if these “caged sentinels” show good health after one 
year. However, if mussels die or lose fitness, that waterway will 
not be targeted. The first screening study is nearing completion in 
areas of southeastern Pennsylvania.

It is our hope that the Freshwater Mussel Recovery Program will 
prove worthy throughout the region and include all native spe-
cies. By reintroducing native mussel species and, at the same 
time, boosting current populations, the PDE will improve the eco-
system in the following ways:

•  refilling open niches in the food web
•  providing ecosystem services, or tangible benefits like 

improved water quality and habitat complexity
•  intercepting and filtering out pollutants before they 

reach the tidal estuary
•  reassuring the public that ecosystems are indeed 

being improved
Similar to other regions of the United States, freshwater mussels 
are the most imperiled of all plants and animals in the Delaware 

Estuary’s watershed. All but a 
few of our 12 native species 
are in danger of being wiped 
out. In fact, even the most com-
mon species are disappearing 
in many streams. This could be 
the result of a failure to repro-
duce, an inability to exchange 
genes among neighbors, or 
the deterioration of habitat. 
Whatever the reason for their 
decline, this spells trouble.

One of the reasons freshwater 
mussels have declined is their 
link to fish. They have a com-
plex life cycle during which 
females nurture their larvae 
before releasing them onto fish 

hosts, usually a specific species. If these fish become impaired 
or restricted in some way (say, by dams for example), so too are 
mussels affected.

Mussels filter water, enrich the food supply, stabilize riverbeds, 
and enhance habitat. They also serve as important tools for 
resource managers who are working to assess environmental 
conditions.

As filter-feeders, freshwater mussels are very sensitive to water 
quality and habitat degradation. Even if these conditions 
improve, along with the availability of fish hosts, freshwater mus-

By Danielle Kreeger, Ph.D., Science Director, and 
Angela Padeletti, Science Specialist, Partnership for the Delaware Estuary

The Partnership for the Delaware Estuary is studying whether or not freshwater mussels can 
flourish once again in the rivers of the Delaware River Basin. In this photo, a native Elliptio compla-

nata is shown next to a smaller, non-native Asian clam.

SPECIES SPECIfIC
Sheer	Mussel: Can	Shellfish
															be	Saviors
															of	Watersheds?

Dr. Danielle Kreeger (right) guides 
members of the Partnership for the 
Delaware Estuary’s staff, board, and 
Estuary Implementation Committee on 
a tour of a freshwater mussel survey 
site in the Brandywine River following a 
meeting on July 29.

continued on page 16



Delaware Bay oysters have survived a lot: climate 
change, habitat loss, harvest pressure, recruitment prob-
lems − the list goes on. They have even survived bouts 
of oyster disease, such as MSX since the 1950s and 

Dermo since the 1970s. Today, however, a new obstacle threat-
ens to slow the resource’s recovery, and that barrier is funding. 
This comes at a time when experts working to restore the species 
are experiencing significant short-term success.

Without additional funding, the four years of progress made by 
the bi-state Delaware Bay Oyster Restoration Project could slow 
considerably, creating  an uncertain future for Delaware Bay’s 
Eastern oyster population, as well as the many businesses and 
communities that have staked their livelihoods on the shellfish 
industry for more than a century.

Since 2005, the Delaware Bay Oyster Restoration Task Force has 
strategically placed, or “planted,” almost 2 million bushels of clam 
and oyster shells onto historic reefs in Delaware Bay thanks to $5 
million provided by Congress and administered by the U.S. Army 
Corps of Engineers.

This program has successfully stabilized the Delaware Bay’s sup-
ply of shell. In fact, 2007 was the first year since 1999 that the 
oyster-shell resource has been in equilibrium or increased. More 
importantly, there has been a substantial increase in the survival of 
juvenile oysters. The projected harvest quota for 2008 is now the 
third-highest since the mid-1980s, and the estimated impact of the 
2007 fiscal-year program alone is $90 million — equating to more 
than $40 for every federal dollar invested.

This success garnered the attention of the Water Resources 
Association of the Delaware River Basin, which bestowed the task 
force with its 2008 Government Award on April 14.

“It is absolutely vital that Congress and the states of Delaware 
and New Jersey continue to support the Delaware Bay Oyster 
Restoration Project,” said Dr. Eric Powell, director of Rutgers 

University’s Haskin Shellfish 
Research Laboratory. “It has 
proven to be a wise invest-
ment economically and, 
at the same time, a great 
benefit to the Delaware 
Estuary’s ecosystem.”

Without continued shell 
plantings, the health of 
many oyster habitats will 
decline as reduced recruit-
ment robs them of their most important living component, baby 
oysters, and this in turn limits the production of new shell. This will 
perpetuate a downward spiral resulting in the eventual loss of 
the very substrate oyster communities depend upon. Once larval 
oysters are lost to the currents, so too are their ecological benefits. 
They will never have an opportunity to serve as valuable habitat 
or food for other sea life. And they will never get the chance to 
improve the water quality of Delaware Bay by filtering up to 50 
gallons of water per day, per adult oyster.

As it currently stands, the Delaware Bay Oyster Restoration Project 
will exhaust the last of its federal funding at the end of the fiscal 
year, on September 30, 2009. Until then, the task force will use 
the remainder of its funds for limited transplants and scientific 
monitoring at each of its shell-planting sites. Task force leaders are 
currently pursuing every lead available to them in an effort to raise 
new funds.

The Delaware Bay Oyster Restoration Task Force is a collabora-
tive group of 10 public and private member-organizations, one 
of which is the Partnership for the Delaware Estuary. For more 
information, please visit www.DelawareEstuary.org or contact 
Shaun Bailey at (800) 445-4935, extension 113, or SBailey@
DelawareEstuary.org. n

estuary News t  fall  2008 t  Volume 19  t  i ssue  1

16

SPECIES SPECIfIC

sels cannot rebound quickly. This is due to the fact that they live 
50 to 100 years and do not reproduce until at least the age of 
eight. This, however, does not mean the species is unworthy of 
attention. On the contrary, this tells us that if we can rebuild mussel 
beds throughout their natural range, they in turn will help restore 
the ecology for us, and we will be assured that the system is once 
again healthy.

The Freshwater Mussel Recovery Program has been made pos-
sible thanks to cooperation with the Academy of Natural Sciences 

of Philadelphia, Cheyney University, Drexel University, and the 
U.S. Fish and Wildlife Service. Financial support has been pro-
vided by ConocoPhillips and the National Fish and Wildlife 
Foundation. Additional in-kind support has been furnished by the 
Brandywine Conservancy and U.S. Geological Survey.

If you are interested in learning more about this innovative project, 
please contact Angela Padeletti at (800) 445-4935, extension 
103, or APadeletti@DelawareEstuary.org. n

Oyster Project in Limbo,  
Despite Success

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

Philadelphians line up for their 
opportunity to taste freshly roasted 
Delaware Bay oysters — many for 
the first time — at Southeastern 
Pennsylvania Coast Day on 
September 20. The Partnership for 
the Delaware Estuary handed out 
approximately 600 free samples on 
behalf of the Delaware Bay Oyster 
Restoration Task Force, of which it is 
a member.

Sheer Mussel continued from page 15
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The Partnership for the Delaware 
Estuary (PDE) has been selected by 
the U.S. Environmental Protection 
Agency to carry out one of six 

pilot programs in the nation for develop-
ing a strategy to adapt to climate change 
as part of the Climate Ready Estuaries 
program. This pilot study will furnish a pre-
liminary Climate Adaptation Report priori-
tizing that which can and should be done 
to monitor and maintain the Delaware 
Estuary’s most valuable and vulnerable 
resources in the face of climate change.

The PDE will engage additional scientific 
partners to assess the vulnerability of three 
critical resources in the Delaware Estuary: 
drinking water, tidal wetlands, and shell-
fish. These were selected as case studies 
for two reasons: 1.) they are important for 
the vitality of both people and the environ-
ment; and 2.) they may be particularly 
threatened by factors such as increased 
salinity and sea level rise.

This pilot study will begin with a risk 
assessment that will weigh the conse-

quences associated with a resource’s loss 
against the approximate value of retaining 
those resources, using an approach known 
as “natural capital valuation.” The project 
will also examine monitoring and manage-
ment needs that may be needed to track, 
forecast, and identify alternative strategies 
that could be employed as the effects of 
climate change become better known.

The goals of this effort are to make the 
most of our natural resources that are 

Partnership for the Delaware Estuary
Selected for Climate-change
Pilot Study By Danielle Kreeger, Ph.D., Science Director, and Priscilla Cole, 

Science and Policy Fellow, Partnership for the Delaware Estuary

POLICY

As sea levels rise, decision makers may be forced to make difficult choices. For example, do they instruct people to strategically 
retreat from the shoreline, or do they build defense mechanisms, such as this sea wall constructed in 2006 on Pea Patch Island in the 
Delaware River?

continued on page 18
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used, and to ensure that sufficient natural 
resources are available in the future to sus-
tain people. The lessons that are learned 
will be used to provide information and 
leadership to managers and coastal com-
munities

Prior to its selection as a pilot program, the 
PDE had elevated its planning for climate 
change as a top priority in its:

•  2006 “White Paper on 
the Status and Needs of 
Science in the Delaware 
Estuary”

•  2007-2012 “Strategic Plan”

•  April 2008 Climate Change 
in the Delaware Estuary 
Workshop

•  2008-2013 “State of the 
Estuary Report”

•  past issues of “Estuary 
News”

Top environmental concerns include the 
effects of:

•  sea level rise

•  salinity rise

•  altered rainfall and 
snowfall

•  altered amounts of 
freshwater flowing through 
waterways

•  shifting species ranges

•  stressed plant and animal 
communities

•  continued spread of 
nuisance and invasive 
species

•  changing land use and 
population growth

Warmer temperatures 
and higher salinities 
are both factors that 
are likely to affect 
some species nega-
tively. When domi-
nant species are 
lost or degraded, 
we expect to see 
dramatic shifts 
in ecosystem 
health, even with 
relatively small 
shifts in climate. 
Scientists and 
ecologists refer 
to these as 
“ecological 
thresholds” 
or “tipping 
points.”

So, what 
can we do? 
Mitigation is one important 
need. Mitigation refers to actions 
we can take to slow climate 
change, such as reducing our 
carbon dioxide emissions, plant-
ing trees, and so on. But even the 
best mitigation steps will not fully 
offset the momentum of climate 
change that is well underway.

We will need to adapt to the changes 
facing us. Adaptation refers to actions 
we can take to adjust to climate change. 
Instead of just planting trees, for example, 
adaptation plans would consider which 
species are likely to flourish after ecologi-
cal changes take place. This information 
would be applied while making tough 
management decisions.  For example, 
which species and areas can we afford to 
maintain and enhance to boost resilience, 
and which should be allowed to change?

By using an adaptation approach, sci-
entists can clarify which man-made and 
natural resources are most imperiled. They 
can identify options for preserving those 

resources and predict which choices will 
lead to the best outcomes.

Adaptation plans may force hard choices, 
such as whether to accept “strategic 
retreat” from the shoreline or stick with 
the old approach: investing in costly, 
environmentally damaging bulkheads and 
seawalls. Salinity rise and the availability 
of drinkable water will depend on choices 
such as these, and thousands of decisions 
will have to be made.

To learn more about the Climate Ready 
Estuaries pilot projects, please contact 
Priscilla Cole at (800) 445-4935, exten-
sion 115, or PCole@DelawareEstuary.org. 
Information is also available on the Web 
at www.DelawareEstuary.org and www.
epa.gov/owow/estuaries/cre.html. n
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Climate Change Study 
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Readers 
who are interested 
in learning more about the 
effects of climate change in the Delaware 
Valley should download the Winter 2007 edition of 
“Estuary News” at www.DelawareEstuary.org.

s I was driving to work one recent morning, thinking about writing this article and listening to 
National Public Radio, I learned 
that the Bulletin of Atomic Scientists 
has concluded that the threat posed 
by climate change is second only 
to that posed by nuclear weapons. 
Although I am actually relieved that 
climate change is finally getting 
the attention it deserves, I am also 
keenly aware that time continues 
to tick away as world leaders and 
other policymakers explore ways to 
address global warming and its envi-
ronmental impacts.

Being the visual person that I am, I 
can’t seem to forget the image in the 
media of a lone polar bear floating 
on a piece of ice that had broken 
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Climate Change Hits Home

a

Upland forest like this one in Cumberland County, New Jersey, are slowly being converted into 

marshes by salt water. This is attributed to sea level rise, the pace of which is quickening due to 

climate change.
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Forge Audubon Society will be 
your guide as you search this stop-
over on the Atlantic Flyway for war-
blers, orioles, tanagers and more. 
Please be sure to dress for the 
weather, and don’t forget your bin-
oculars, camera, or spotting scope. 
Call (610) 469-1916 for details.

Featured on ecoDelaware.com: 
Garden Walk
December 13, 
from 1 to 2:30 p.m.
winterthur, De
Enjoy a wintertime stroll at 
Winterthur Museum and Country 

Estate with a horticulturist as 
your guide. Hikers are 

advised to dress for 
cold weather and 
wear comfortable 
walking shoes. 
Please call (800) 
448-3883 for 
more insight. This 

tour is included in 
the cost of regular 

admission.

Featured on ecoDelaware.com: 
Hot Chocolate Hike
December 13, January 9, and 
February 6 at 7 p.m.
Newark, De
Experience the allure of White 
Clay Creek State Park as you set 
out on a full-moon hike. Howling 
winds, rustling leaves, and the 
distant call of mating owls are 
among the winter sounds you 
may hear. Please dress in layers 
for cold weather, but don’t worry. 

where visitors can marvel at ani-
mated light sculptures surrounded by 
100,000 carefully arranged lights. 
Other attractions include the Four 
Seasons Butterfly House, heated 
Garden Tent, and photographs 
with Santa Claus. Admission is only 

$4 per person and rides are 
available for a nominal fee. 

Please call (856) 365-
TREE for more informa-
tion.

Holiday Greens Sale
December 6, from 10 

a.m. to 2 p.m.
Philadelphia, Pa

Grab a cup of hot cider 
and browse amongst 
fresh greens, wreaths, 
and potted poinsettias 
during this annual fund-
raiser and open house 
benefiting Bartram’s 
Garden. Children’s 
nature activities will 
also be available free of 
charge. For further details 
regarding this popular event 
on the banks of the Schuylkill River, 
please call (215) 729-5281 or log 
on to www.BartramsGarden.org.

Birding at Black Rock
December 6 at 8 a.m.
Phoenixville, Pa
Scoot up the Schuylkill 
Expressway, escape 
the city, and enjoy a 
morning with the birds 

at Chester County’s 
Black Rock Sanctuary. 

A naturalist from the Valley 

Joint State of  the Estuary & 
Basin Press Conference
December 5 at 11:45 a.m.
Philadelphia, Pa
The Delaware River Basin 
Commission and the Partnership 
for the Delaware Estuary 
will host a joint 
press conference 
at John Heinz 
National 
Wildlife Refuge 
at Tinicum on 
December 5 
to unveil their 
respective “State 
of the Basin” and 
“State of the Estuary” 
reports. Visitors are invited 
to attend and learn about these 
in-depth environmental assess-
ments — the most thorough of 
their kind in more than five years. 
Afterward, spend the day explor-
ing John Heinz, one of the only 
urban National Wildlife Refuges 
in the country. For further details 
contact Shaun Bailey at (800) 
445-4935, extension 113, or 
SBailey@DelawareEstuary.org.

Festival of  Lights
December 1-30, from 
5:30 to 8 p.m., 
on Fridays and 
Saturdays
Camden, NJ
Treat the 
family to a 
stroll through 
the Camden 
Children’s Garden 
this holiday season, 

ESTUARY EVENTS
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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 publica-
tions. Estuary News is produced tri-annually by the Partnership for 
the Delaware Estuary, Inc., under an assistance agreement (CE-
993985-09-0) with the U.S. Environmental Protection Agency (EPA). 
The purpose of this newsletter is to provide an open, informative dia-
logue 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, com-
mercial products or causes constitute endorsement or recommenda-
tion for use. For information about the Partnership for the Delaware 
Estuary, call 1-800-445-4935.
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ESTUARY EVENTS
Tasty hot chocolate will be avail-
able to help keep hikers warm. 
Call (302) 368-6900 today to 
reserve your spot for this adventur-
ous, $4-per-person program.

Delaware Estuary Science 
Conference & Environmental 
Summit
January 11-14
Cape may, NJ
Join the Partnership for 
the Delaware Estuary 
as it builds on the 
momentum of its 
2007 conference 
by hosting new 
speakers, round-
table discussions, 
and regular and spe-

cial-topic sessions. 
The theme of this 
conference is 
“Planning for 
Tomorrow’s 
Delaware 
Estuary.”  
Dozens of speak-
ers will cover a 
variety of topics that 
are sure to interest everyone 

from environmentalists to 
scientists and more. For 

additional details 
and to register by 
December 15, 
please visit www.
DelawareEstuary.
org or call (800) 
445-4935.

Climate-change Lecture
March 2, 
from 6 to 8 p.m.
Vineland, NJ
Discover for yourself how 
climate change could 

transform mid-Atlantic estu-
aries during a lecture by 

Dr. Raymond Najjar of Penn 
State University’s Department of 
Meteorology. Please visit http://
Marine.Rutgers.edu to learn 
more about this and other install-
ments of the DuPont Clear into 
the Future Seminar Series, all of 
which take place at the Luciano 
Conference Center on the 
campus of Cumberland County 
College. n

continued from page 19
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