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By Jennifer Adkins, Executive Director, Partnership for the Delaware Estuary

This special 
issue of 
Estuary News 

is dedicated to 
the “State of the 
Delaware Estuary 
2012” and the 40th 
anniversary of the 
Clean Water Act, 
without which the 
Delaware River’s 
transformation into 
the thriving natural 
resource it is today 
would not have 
been possible.

From the begin-
ning of time, 
humans have been 
drawn to water for 
basic survival, nat-
ural beauty, and 
to build thriving 
civilizations. With 
more than half of 
the population in the United States living in coastal areas, it 
is hard to dispute that waterways are central to our lives. The 
Delaware Estuary is a uniting economic and cultural force in 
our region, providing a sense of common identity across three 
states and hundreds of municipalities.

Yes, the Delaware Estuary is many things. Its rivers, creeks, and 
bays provide us with sources of food, transportation, energy, 
recreation, communication, and jobs. Scientists and econo-
mists have developed ways to measure this “natural capital” in 

dollars and cents 
and estimate 
that the Dela-
ware Estuary’s 
natural capital 
contributes 
over $12 billion 
of value to our 
region annually, 
supporting over 
half a million 
jobs. But beyond 
the dollars and 
cents, it also 
provides us 
with invaluable 
memories and 
life experiences 
that come with 
family fishing 
trips, walks in the 
park with friends, 
and sunsets on 
the bay.

The focus of the 
Partnership for the Delaware Estuary’s (PDE) work as a National 
Estuary Program is to protect and enhance the natural values 
of the Delaware Estuary to make it the most healthy and 
productive resource of its kind. So every three to five years, we 
work with scientists and experts to take a comprehensive look 
at the health of the estuary and its watershed. This helps us 
track the collective progress we are making with our partners 
toward the goals outlined in the Comprehensive Conservation 
and Management Plan for the Delaware Estuary. 
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A Note About WAtersheds, bAsiNs, ANd estuAries… A Note About WAtersheds, bAsiNs, ANd estuAries…

So, how is the estuary doing? Are 
its natural values increasing or 
decreasing? Are things such as water 
quality and habitat for fish and 
wildlife improving? We looked at 
data for over 50 different indicators 
for answers to these questions and 
have presented a handful of the most 
important ones here. 

Together these indicators suggest that 

overall environmental conditions in 
the Delaware Estuary are fair, with 
some improvements since our last 
“State of the Estuary Report” in 2008 
and some conditions continuing to 
decline. One of the biggest improve-
ments since the 2008 report is in 
the quality of information we have 
about some of these indicators. In 
the case of freshwater mussels, for 
example, new finds of large, healthy 
beds increases our optimism for the 
recovery of these animals. On the 
other hand, the discovery that we are 
losing coastal wetlands faster than 
previously thought (despite “no-net-
loss” policies) brings a new sense of 
urgency to our wetland restoration 
and protection efforts.

All in all, the state of the Delaware 
Estuary is not bad for a river that, only 
about 50 years ago, was so degraded 
that parts of it could not support life. 
But it clearly shows how much work 
we have yet to do. Can we make a dif-
ference? Yes, we can all make changes 
in our daily lives and in our commu-
nities to benefit clean water and a 
healthy estuary. Conserving water 
at the tap, using energy-efficient 
light bulbs and appliances, getting 
involved in local watershed organi-
zations, and supporting parks, smart 
growth, and the protection of forests 
and wetlands in our communities are 
just a few of the actions that make a 
difference. You’ll find these and other 
actions under the “What You Can Do” 
headings in each section. We hope 
you’ll join us in making a difference in 
the state of the estuary!

How to Use the 
‘State of the 
Estuary Report’

for each 
indicator in 
this report, a 

thermometer-like 
graphic is used to 
provide a snapshot 
of how specific 
indicators (such as 
certain habitats or 
animals) are faring. 
The dot indicates 
the current state of 
the indicator, and 
the arrow shows its 
current trend. Where 
no trend is seen, 
there is no arrow. You 
can find additional 
details on all of 
these indicators, and 
more, in the 2012 
Technical Report for 
the Delaware Estuary 
and Basin online at 
DelawareEstuary.org 
or, specifically, http://
goo.gl/jMWQI.

•	  

continued from page 1
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forests and Natural Areas
We are fortunate to have so much 
forested land in the upper part of our 
watershed. However, we are losing for-
ests much faster than we can restore or 
protect them, and that will have negative 
consequences for habitat and water quality in the future.

water Use and Needs 
We have done a good job of managing the 
supply and demand of water for public uses, 
especially with a rising population. Planning 
to meet a growing water demand for power 
generation and other development will be a 
challenge, especially with increased uncer-
tainty due to climate change.

fresh and saltwater Balance
We have done a good job at managing the 
salt line for drinking water, but with a chang-
ing climate and increasing demand for water, 
we need to plan carefully for the future.

water Pollution 
Water in the Delaware River is the clean-
est it has been since before the Industrial 
Revolution, but we still have a long way 
to go to be fishable and swimmable, and 
some of the toughest problems (non-
point source and legacy pollutants) we have yet to solve.

Contaminants
The Delaware Estuary has a legacy of 
toxic pollution that will be with us for 
a long time to come, and may become 
even more complicated with new con-
taminants. We are making progress, but it 
is slow and expensive.

what’s mud got to Do with It?
Scientists and managers are just begin-
ning to understand the complex role that 
sediments play in our system, but they 
have made some great strides and are 
starting to use that information for better management.

Coastal wetlands 
We are fortunate to still have a wealth 
and diversity of wetlands in the estuary, 
but they are under tremendous and 
increasing pressure. Many will be lost 
without aggressive action. 

horseshoe Crabs 
The Delaware Bay’s horseshoe crab popu-
lation is a fraction of what it once was, but 
it is still the largest breeding population in 
the world. All indications are that collab-
orative management efforts are working 
and that horseshoe crabs themselves are not at risk.

eastern Oysters 
The outlook for Delaware Bay oysters is 
not good due to diseases, climate change, 
and a lack of restoration funding. Then 
again, we have what many do not: natural 
beds, a proven restoration strategy, and a 
management system that provides for harvests and  
sustainability.

Blue Crabs
The blue crab fishery continues to be the 
most lucrative in Delaware Bay. Manage-
ment efforts are working well, and blue 
crabs are thriving. 

Osprey 
Osprey populations have rebounded, and 
are doing well. The outlook for them is 
good in and around Delaware Bay.

freshwater mussels 
Freshwater mussels are among the most 
imperiled animals in the country and the 
estuary. They have continued to decline in 
streams throughout the watershed, with 
the exception of the main-stem Delaware 
River where mussels have recently been 
discovered in encouraging numbers and diversity.

Atlantic sturgeon
The Atlantic sturgeon’s recent endangered 
species listing reflects their poor population 
condition and the tremendous need for conser-
vation intervention. In recent years, evidence 
of spawning has given us hope that population 
trends can be reversed with the protections that 
come with listing.

American shad
The bay’s shad populations continue 
to show some positive upward trends. 
However, they remain low compared to 
historic levels despite proactive, regional 
improvements in shad management and 
fish passage. 
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Want to know the bottom line for the state of the Delaware Estuary? Here’s a quick summary.

EStuary StatuS upDatESStatE OF tHE DELaWarE EStuary 2012

see how the tidal Delaware is faring 
every day. “Like” the Partnership for the 
Delaware estuary on facebook at
facebook.com/Delawareestuary
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1972
 The Clean Water Act was passed and DDT, a 
pesticide harmful to wildlife, was banned in the 
United States.

1820
 The Industrial Revolution began in 
the United States and continued 
for the next 50 years.

1880
 2.4 million bushels of oysters were 
harvested from the Delaware Bay in 
an exceptionally good year.

1900s
Pollution in the Delaware and 
Schuylkill rivers was so bad that the 
Philadelphia Water Department built 
a system of water treatment plants. At 
that time, it was the largest filtration 
system in the world! 

1900 -1950s
Sadly, because there was a system 
for cleaning the water before it 
was used, we turned our backs on 
the rivers and pollution got worse. 
No fish lived in urban stretches of 
the waterways and oyster harvests 
in the bay dropped in half. The 
Schuylkill River was even known to 
catch on fire!

1961
 The Delaware River Basin Commission 
was created.  The federal government 
and a group of states joined together to 
create a regulatory agency that could 
oversee a unified approach to manag-
ing a river without regard to political 
boundaries.

1970
The U.S. Environ-
mental Protection 
Agency was formed 
and the first Earth 
Day celebration 
was held on April 
22 in Washington, 
D.C. Two years later 
the Clean Water Act 
was passed.

1980 -1990s
Pollution entering the water-
ways was reduced, oxygen 
levels increased, and the dead 
zone from the Benjamin Frank-
lin Bridge to Marcus Hook no 
longer existed. Fish and wild-
life returned to the 
waterways. 

Before the arrival of 
europeans...
...many Lenape villages were 
located along the banks of 
the Delaware River, which the 
Lenape called the Lenapewi-
hittuk, or River of 
the Lenape.

1776
 George Washington led his troops 
across the icy Delaware River on 
December 25.

1609
 Henry Hudson located 
Delaware Bay while 
attempting to find a 
western route to Asia.

1996
 The Partnership for the Delaware 
Estuary, a nonprofit organization, 
was established to help 
achieve the goals of the 
National Estuary Pro-
gram created nine years 
earlier through the Clean 
Water Act.

2007
 The American bald eagle 
was taken off the endan-
gered species list.

20,000 years ago, the Delaware Bay did not exist. The bay 
formed when glaciers from 
the last ice age began to 

melt. This water raised sea levels, 
causing a former river valley to 
flood. This formed what we now 
know as Delaware Bay.
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2012
 The Clean Water Act celebrates its 40th 
anniversary. This remarkable piece of 
public policy is largely responsible for the 
astonishing transformation of the Dela-
ware River from a lifeless waterway to one 
that today supports a host of fish, shell-
fish, birds, and other animals, in addition 

to people and industry. The “State of the 
Estuary Report” highlights this recov-
ery and reminds us that we still have 

a long way to go for a truly fishable, 
swimmable, and livable Delaware Estuary.

The Delaware River is the cleanest it has been since the 1800s

Credit: Pennsylvania Game Commission / Hal Korber

1813
 The British Royal Navy established 
a blockade of the Delaware Bay 
and River, a major strategic port 
area, during the War of 1812.



A Note About WAtersheds, bAsiNs ,ANd estuAries…

A watershed is all the land that sheds water into the 
stream when it rains. When rain falls on land, it drains 
or runs off to the nearest stream that is downhill. If 

you think about it, a watershed is like your shower or bathtub. 
Much of the water 
that hits the walls 
or sides of the 
tub eventually 
drains downhill to 
the lowest point, 
which is your 
drain. The rest 
of it is absorbed 
into the ground 
or evaporates into 
the air.

A basin is a large 
watershed, or several 
watersheds, that all drain to 
one waterway. For instance, the 
Schuylkill River drains into the Del-
aware River, so all the land along the 
Schuylkill is part of the greater Delaware 
River Basin.

The Delaware River Basin is the watershed for the Delaware 
River. The Delaware River begins in the Catskill Mountains in 

New York and runs south for 330 miles to the Atlantic Ocean, 
making it the longest undammed river east of the Mississippi. 
From Trenton, New Jersey, south, the Delaware River is tidal, 
meaning that it is influenced by ocean tides and currents; the 

river north of Trenton is non-tidal. 

The Delaware River 
Basin includes the 

river itself (tidal 
and non-
tidal), all of 
the streams 
that feed 
into it, and 
all the lands 
that drain 
into those 
streams. The 
basin is large 
and complex, 

encompassing 
more than 13,500 square miles. It is 

home to about 9 million people and it supplies drinking 
water to another 7 million people living outside the basin in 
New York City and northern New Jersey. 

The Delaware Estuary is the tidal portion of the Delaware River 

a NOtE abOut WatErSHEDS, baSiNS, aND EStuariES…
and Bay, from Trenton, New Jersey, south to the ocean; to 
Cape May on the New Jersey side and Cape Henlopen on 
the Delaware side. Estuaries are where rivers meet oceans 
and fresh and salt water mix. This helps to make them 
some of the most productive habitats on Earth. They are 
vital breeding, nursery, and feeding grounds for fish, birds, 
shellfish, and other life and also support a host of wading 
and migratory birds, reptiles, and mammals. 

The focus of the Partnership for the Delaware Estuary is the 
estuary, meaning that our work is primarily focused in the 
lower half of the Delaware River Basin. This report refers to 
that area as the “Delaware Estuary” or “Delaware Estuary 
area.” It includes all of the tidal Delaware River and Bay and 
all of the tributaries and watershed that drain into this tidal 
stretch of the river. Most of the Delaware River Basin’s popu-
lation and industry is within this area.

However, certain conditions in the upper half of the Dela-
ware River Basin (the “upper basin”) are critical to the health 
of the estuary. For this reason, some of the indicators in 
this report look at what’s happening in the whole basin. 
Therefore, the concept of watersheds and the distinction 
between the basin and the estuary are important for 
reading and understanding this report on the state of the 
estuary.
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Views of the Estuary
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John Heinz National Wildlife Refuge 
in Philadelphia.

The Christina Riverfront in Wilmington, Delaware.

A marina on the Delaware River 
in Essington, Pennsylvania.

Sunset Beach in 
Cape May, New 
Jersey.
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A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…
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DesCrIPTION: Approximately 15 million people rely 
on the Delaware River, its streams and groundwater 
for their water needs. Most people likely think of water 
they use in terms of drinking water; water for bathing, 
cleaning dishes and clothing; and for watering plants 
in the garden. However, water is also needed to help 
produce food, generate electricity, and for many other 
daily necessities. On average, over 8 billion gallons of 
basin water are used each day. While the amount of 
water withdrawn from waterways is important, when 
and where the water is returned is equally important. 
But tracking water that is not returned to waterways, or 
“consumptive uses,” is even more important. The most 
common consumptive uses of the river are thermo-
electric power, public water supply, industry, agricul-
ture, and mining.

BACkgrOUND: Almost every major city is located near a 
waterway because of people’s need for water. Historically, 
major cities blossomed along the Delaware River because of 
the availability of fresh water and easy access to a shipping 
channel for goods. In an effort to help manage Delaware River 
water usage, President John F. Kennedy signed a law in 1961 
with the governors of New Jersey, New York, Pennsylvania, 
and Delaware creating the Delaware River Basin Commission 
(DRBC). The DRBC balances human demands for water with 
the needs of wildlife living in and along the waterways.

sTATUs: In recent years, the amount of water used per per-
son has decreased due to water-conservation education and 
the use of low-flow toilets, showers, and faucets. While people 
are using less water, total water withdrawals have increased, 
with 79% of all water in the basin being used for industry and 
power generation alone.

In the future, water use for natural gas development may 
become another large water demand in the Delaware River 

Basin. According to initial projec-
tions, in 10 years, an additional 20 
million gallons of water per day may 
be needed for this industry alone.

whAT yOU CAN DO: When you 
replace your old appliances like 
dishwashers or washing machines, 
look for new ones that require less 
water to operate. These appliances 
have the EPA WaterSense label and 
will help you conserve water in your 
home.

9
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DesCrIPTION: Natural lands, like forests and 
wetlands, provide benefits that developed 
lands typically do not. Most notably, they 
absorb and filter more water and support 
more wildlife than developed lands. So when 
natural lands, like forests and wetlands, are 
converted to lawns and paved areas, we lose 
some of these benefits, which negatively 
impacts waterways, plants, animals, and habi-
tat health in the basin. 

BACkgrOUND: At the time of colonization, 
the Delaware River Basin was mostly forested, 
with large areas of wetlands, particularly in 
the estuary. With the influx of colonists and 
the start of the Industrial Revolution, the 

watershed underwent rapid changes. Many of these 
changes have resulted in a vast reduction of forests 
and wetlands, which were cleared or converted for 
housing, farming, and commercial developments for the 
increasing population. Forests currently make up 49% of the 
basin’s land area and play an important role in the supply and 
quality of water for streams, wetlands, and people. Forests also 
produce clean air, absorb rainfall, inhibit erosion, and provide 
food and habitat for wildlife. In developed areas, trees also 
help reduce extreme heat from roads and other paved areas.  

sTATUs: Between 1996 and 2006, forest cover declined by 
almost 50 square miles, which is more than 24,000 football 
fields. This forest loss was driven largely by the conversion 
of natural land for development for a growing population. 
Based on past growth, the basin’s population is projected to 
grow from 8.2 million in 2010 to 9 million by 2030. Meeting 
the needs of this growing population will lead to continued 

forest loss, unless forested lands are protected and eco-
friendly development tactics are used. In the future, natural 
gas resource development combined with population growth 
could lead to additional forest loss and put a greater demand 
on water resources. 

About 18% of the basin is currently protected by federal, state 
or local parks, or conservation easements with public access. 
The importance of protecting forests and other natural lands 
and focusing growth in already urbanized areas cannot be 
overstated.

whAT yOU CAN DO: Plant trees and protect forests in 
your community. Trees help clean the air we breathe, 
reduce erosion, and protect our waterways and water 
supply. More trees means cleaner, healthier waters. 
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More and more, local 
communities are 
creating pockets of 
green that can collect, 
filter, and absorb 
rainwater. These green 
pockets help keep 
our water clean and 
reduce flash flooding 
in streams.
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estuary water use 
is included in the 
larger basin pie 
chart.

Average regional temperatures are expected to 
increase by four to eight degrees Fahrenheit over the 
next century. Planting trees now can help offset future 
rises in energy costs.

Bottom Line We have done a good job of managing the 
supply and demand of water for public uses, especially with a rising 
population. planning to meet a growing water demand for power 
generation and other development will be a challenge, especially with 
increased uncertainty due to climate change.

Bottom Line We are fortunate to have so much 
forested land in the upper part of our watershed. However, we 
are losing forests much faster than we can restore or protect 
them, and that will have negative consequences for habitat and 
water quality in the future.
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A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…
DesCrIPTION: A fish’s gills absorb oxygen from the 
water, just like our lungs absorb oxygen from the air. 
When a stream is not shaded by trees, for example, the 
sun beats down on the stream, increasing the water 
temperature, which causes oxygen held within the 
water to be released.

Nutrients may sound like a good thing, but not when 
it comes to water quality. Nitrogen and phospho-
rus are nutrients that, at high levels, become water 
pollution that harms fish, wildlife, and drinking water 
sources. These nutrients can cause a chain reaction 
which eventually lowers oxygen levels in the water. 
Below a certain oxygen level, fish can suffocate, 
resulting in massive fish kills and dead zones where 
nothing can survive.

BACkgrOUND: In the mid-1900s, a dead zone existed in the 
Delaware River near the Benjamin Franklin Bridge in Phila-
delphia due to poor water quality. Some of the main 
pollution sources during that time were industries and 
sewage treatment plants that collected waste from 
homes. In 1972, Congress passed the Clean Water Act, 
which required communities to reduce the amount of 
pollution entering waterways. For the first time, indus-
tries were required to clean their wastewater before 
returning it to the river. By 1984, significant upgrades in 
Philadelphia’s sewage treatment plants reduced pollut-
ants found in wastewater by 95%.

sTATUs: Since the 1960s, the estuary has seen a remarkable 
recovery in dissolved oxygen, with fish such as striped bass 
and sturgeon now able to spawn. But oxygen concentrations 
remain a critical issue. While phosphorus and nitrogen levels 
in the estuary’s waterways are lower than historic levels, they 
remain high compared to other estuaries. In the next 20 years, 
water temperatures are expected to rise between one and 
three degrees Fahrenheit, which will significantly reduce the 
amount of oxygen in the water. 

Today, more than half the country’s water bodies are nega-
tively affected by nitrogen and phosphorus pollution. Some 
of this pollution still comes from wastewater, but much of it 
comes from “non-point” sources like homes, lawns, and farms. 

whAT yOU CAN DO: When it is time to fertilize, use the 
directed amount of slow-release, organic fertilizers, or use 
none at all. Never apply fertilizer on walkways or before a pre-
dicted rainfall; it will wash into the nearest creek or river!

DesCrIPTION: As fresh water in rivers travels down-
stream, it eventually meets and mixes with salt water 
from the ocean being pushed by tides up the bay and 
river. The amount of salt in the water is referred to as 
“salinity,” and the farthest upstream location where the 
water is too salty to drink is referred to as the “salt line.” 
You cannot see the salt line, but it is usually within 10 
miles of the Delaware Memorial Bridge near Wilm-
ington, Delaware. The salt line is constantly moving 
upstream or downstream, depending on sea level, 
tides, and the amount of fresh water flowing down 
the river. During one of the worst droughts on record, 
when there was almost no fresh water traveling down 
the rivers, the salt line inched as far upstream as the 
Benjamin Franklin Bridge between Philadelphia and 
Camden. When there is a lot of rain from storms, the 
salt line moves south due to the high 

volume of fresh water entering the bay.

BACkgrOUND: Scientists closely monitor the 
salt line and the 
ever-changing 
concentrations of 
salt in the water 
because it can 
affect our drink-
ing water, indus-
try, and the plants 
and animals living 
in and along 
the river. During 
droughts and 
periods of very 
low freshwater 
flow in the Delaware 
River, water is released 
from upstream res-
ervoirs to help meet 
daily-flow targets and 
control the salt line’s 
location. This plan has 
been in effect since 
1970 and has successfully protected drinking 
water in major cities. 

sTATUs: Since the 1970s, managing the river’s water flow has 
successfully maintained quality drinking water for people. In 
the future, however, managing the salt line could be more 
difficult as more fresh water is withdrawn to meet the needs 
of a growing population, industry, agriculture, and other 

uses. Additionally, rising sea levels and channel deepening 
will combine to increase the volume of salt water in the bay. 
A 2010 climate-adaptation report by the PDE highlighted 
increasing salt content as a future problem for drinking water, 
living resources, and habitats.

More research needs to be done to determine the sea-
sonal needs of creatures living in and along the Delaware 
River. Once determined, managers can then strike a better 
balance between nature’s needs and water withdrawals for 
human use.

whAT yOU CAN DO: Make your garden water friendly! Install 
a rain barrel on your downspout to capture water that can be 
used on your plants and garden. 

Water restrictions are 
sometimes required 
during droughts to 
make sure that there 
is enough clean, safe 
drinking water for 
people. 
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Fish like striped bass are now able to spawn (reproduce) 
in the Delaware River because the water is much cleaner 
than it used to be. However, water pollution and 
contaminants (see next section) continue to affect fish.
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The dead zone is where nothing can survive or even migrate 
through a waterway; some creatures are more sensitive 
to low oxygen than others. The dots in the chart above 
represent median (midpoint) dissolved-oxygen levels.
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Bottom Line We have done a good job at managing the 
salt line for drinking water, but with a changing climate and increasing 
demand for water, we need to plan carefully for the future.

Bottom Line Water in the Delaware river is the cleanest it 
has been since before the industrial revolution, but we still have a long 
way to go to be fishable and swimmable, and some of the toughest 
problems (non-point source and legacy pollutants) we have yet to solve.  

FrESH aND SaLtWatEr baLaNCE WatEr pOLLutiON



A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…

DesCrIPTION: Mud is very important to the Delaware 
Estuary’s plants and animals. Blue crabs, oysters, horseshoe 
crabs, and other creatures live in the sandy, silty mud on the 
bottom of the bay, also known as sediment. Scientists study 
many things about mud, including how it moves through the 
estuary and where it is accumulating. 

Mud’s journey to the bay begins on the banks of rivers and 
creeks. Water erodes these banks and flushes sediments down-
stream. The sediment eventually settles either on the bottom 
of the Delaware River and Bay or in the marshes around its 
edges. 

In some areas of the estuary, mud can impair plants, animals, 
and boat traffic, while in other areas mud is needed by plants, 
animals, and wetlands for survival. Further, some stream 
erosion is healthy and natural, but when land is disturbed and 
erosion increases, too much eroded sediment can be harmful 
to streams and the plants and animals that live in them. 

BACkgrOUND: The Delaware Estuary is a naturally muddy 
system, which partially explains its wealth of wetlands. But 
there are many things that affect the amount of sediment 
in the river and bay. During the Industrial Revolution, dams 
were erected along waterways for hydrologic energy. Many of 
these dams still exist today, trapping mud and preventing its 
movement downstream. Rainfall and droughts also play a role. 
Severe drought during the mid-1960s resulted in very little 
sediment flowing down the river. And several large flooding 
events from 2004 to 2006 resulted in large amounts of sedi-
ment flowing downstream.

sTATUs: Mud in the bay varies from year to year depending 
on rainfall, dredging, and other factors, making it difficult to 
predict long-term increases or decreases. However, the latest 
measurements show that more sediment is being eroded or 
removed than is being captured in marshes.

The biggest source of mud loss in the bay is from dredging 
activities that keep the shipping channel clear for boat traffic. 
Scientists still have a lot to learn about mud in the estuary. 
But new efforts are under way to assess if, when, and/or how 
dredged mud can be re-used and how it can be kept out of 
channels and in areas where it is needed most, like in wet-
lands.

whAT yOU CAN DO: Brag about our 
major-league mud! Every new major-
league baseball is rubbed down with 
mud that comes from a secret spot on 
the Delaware River.

DesCrIPTION: There are many types of contami-
nants, including pesticides, herbicides, oil products, 
metals, and new compounds like pharmaceuticals. 
These contaminants are invisible to the naked eye, 
and may concentrate in the animals that live in the 
water at levels thousands of times greater than what 
is found in the water itself. For this reason, fish and 
shellfish are tested to determine if the contaminant 
concentration levels in their tissue have the poten-
tial to be a public health concern. State agencies use 
this information in advisories to residents about the 
kind and amount of seafood that is safe to eat.

BACkgrOUND: 
The Industrial 
Revolution 

took place along the 
Delaware River, during 
which time there was 
little environmental 
regulation. As a result, 
nearly 400 years of 
historic, or “legacy” 
contaminants have 
accumulated in the 
system. From the 1950s 
until the early 1970s, 
the presence of most 
metals increased two 
to five times. Recently, 
pharmaceuticals and 
personal care products 
have been detected in 
waterways after being 
consumed or discarded by 
people. Very little is known 
at this point about their 
impacts on the environ-
ment. 

sTATUs: As the local economy shifts from heavy industry 
toward mixed commercial and service industries, the gradual 
decrease in contaminants that started in the 1970s is expected 
to continue. However, we do not understand how new, emerg-
ing contaminants will affect water pollution or accumulate in 
fish and other animals. 

From 2000 to 2010, scientists studied 15 metal contaminants 
of concern in the estuary. In general, all metals were within 
recommended levels; however, some, especially copper, 

occasionally exceeded these 
levels. The Delaware River Basin 
Commission is performing spe-
cial copper monitoring, but the 
results are not yet available.

From 2004 to 2007, scientists 
studied 17 chemicals known to 
concentrate in fish tissue, and 
found several at levels that can 
cause cancer. While regulatory 
steps have been taken to limit 
pollutants entering waterways, 
it will likely take decades to see 
reduced concentrations in fish 
tissue.

For a full analysis of these contami-
nants, see the Technical Report for the 
Delaware Estuary and Basin.

whAT yOU CAN DO: Never flush 
unused prescription medications, solvents, herbicides, pesti-
cides or other hazardous waste down the toilet or drain. Find 
out about collection programs in your community.

Of the thousands of pollutants in the estuary, some 
have decreased while others remain elevated, despite 
bans. For example, DDT levels have dropped, but PCBs 
that were banned in the 1970s will take 100 years to be 
flushed from the system. 

As contaminants work their way up the food chain, 
they can become more and more concentrated. 
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Bottom Line the Delaware Estuary has a legacy of toxic 
pollution that will be with us for a long time to come, and may become 
even more complicated with new contaminants. We are making progress, 
but it is slow and expensive .

Bottom Line Scientists and managers are just beginning 
to understand the complex role that sediments play in our system, 
but they have made some great strides and are starting to use that 
information for better management.

Though the Delaware Estuary is naturally muddy, some 
areas are not as muddy as others. Above, you can see some 
of the different creatures that live on sandy bottoms in 
the bay.
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A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…
DesCrIPTION: Horseshoe crabs are hard-shelled crea-
tures that live on the bottom of the bay. They are one of 
the oldest animals on Earth — at least 100 million years 
older than the dinosaurs. Each spring millions of horse-
shoe crabs journey to Delaware Bay beaches to mate 
and lay their eggs in the sand. Mature female horseshoe 
crabs can lay up to 90,000 eggs each year. But 
out of all those 90,000 eggs, it is estimated 
that only about 10 horseshoe crabs will sur-
vive to adulthood.

BACkgrOUND: 
The Delaware Bay 
is home to the 
largest breed-
ing population 

of horseshoe crabs in 
the world. Between 
the 1850s and 1920s, 
it is estimated that 1 
to 5 million horseshoe 
crabs were harvested each year for use as fertilizer 
and livestock feed. A second period of overharvest 
occurred in the mid-to-late 1990s when horseshoe 
crabs were used as bait to catch conch (whelk) and eel. These 
overharvests led to decreased horseshoe crab numbers linked 
to a decline in shorebirds. 

Since the 1950s, the blue-colored blood of horseshoe crabs 
has been used to test for harmful bacteria and contaminants 
in pharmaceuticals — a test used many times daily in every 
hospital around 
the country.

sTATUs: The 
bay’s horseshoe 
crab popula-
tion appears to 
be starting to 
rebound, but 
their population 
remains low 
compared to 
historic levels. 
In recent years, 
harvest restric-
tions and other 
measures have pro-
tected the population. 
However, it can often 

take 10 or more years to see a significant population rebound 
because horseshoe crabs do not begin to reproduce until they 
are 8 to 12 years old. 

To help offset horseshoe crab population losses, the National 
Marine Fisheries Service has established a horseshoe crab 
sanctuary in the ocean off the mouth of Delaware Bay. Further, 

watermen who use horseshoe crabs as bait have voluntarily 
begun using bait bags. These bags reduce the amount of bait 
needed by preventing bait from being eaten by non-target 
species. The biomedical industry has also voluntarily imple-
mented practices which reduce stress to horseshoe crabs 
being held for bleeding.

whAT yOU CAN DO: Volunteer to 
help count horseshoe crabs during 
the horseshoe crab census each 
spring. Or, lend a helping hand; if 
you see a horseshoe crab on its back, 
gently flip it over (but not by its “tail”) 
and return it to the water!

It is impossible to determine the exact number of horseshoe 
crabs in the bay, so scientists measure the number of 
reproducing females to gauge how the population is doing. 

DesCrIPTION: Coastal wetlands, or tidal wetlands, 
are one of the Delaware Estuary’s most important 
and characteristic habitats. Many scientists consider 
wetlands to be the “kidneys” of a waterway, helping to 
absorb pollutants, contaminants, and carbon. They are 
a place where fish and wildlife live, feed, and reproduce, 
making wetlands crucial to their survival. Wetlands 
also protect coastal communities, acting as sponges 
that absorb floodwater and storm surges. Beyond this, 
wetlands are beautiful recreation areas for kayakers, 
anglers, birders, and boaters. 

BACkgrOUND: Before people realized the value of 
wetlands, many were dyked, drained, and built upon. 
Regulations now prevent the destruction of tidal wet-
lands. Despite these protections, however, as our cities 

and towns grow, new roads, schools, and housing develop-
ments are still sometimes built on or near marshes, leading to 
lost acreage or degraded wetland health.

Wetlands are a shifting habitat, moving and responding to 
natural water conditions. Human development often provides 
a hard barrier that prevents wetlands 
from shifting, and it disturbs the flow 
of water and mud into and out of 
them. At the same time, rising sea 
levels and storms are submerging and 
eroding many wetlands. Unhealthy, 
eroded wetlands provide fewer ben-
efits, filter fewer pollutants, provide 
less nursery habitat for fish, capture 
less carbon, and provide less protec-
tion from the next storm.

sTATUs: It is estimated that the estuary has lost more than 
half of its coastal wetlands since the earliest settlers arrived. 
Across the estuary, more than 6,500 acres of both coastal and 
inland wetlands (that’s more than 4,900 football fields) were 
lost between 1996 and 2006 alone. Recently, some of the most 
significant losses have been to salt marshes along Delaware 
and New Jersey’s bayshores, where sea level rise and erosion 
are widespread.

While these recent losses are significant, studies indicate that 
future losses are expected to occur faster and be more exten-
sive than recent losses. To combat these losses and protect 
communities, organizations like the PDE are testing new ways 
to prevent and even reverse losses with restoration tactics like 
living shorelines (see pages 22-23) and the reuse of dredged 
mud for wetland restoration.

whAT yOU CAN DO: Volunteer at a local river cleanup! Many 
local wetlands are riddled with trash that is swept downstream 
and trapped in marsh grasses. 
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This chart shows the change in acreage of salt and 
“brackish” marshes in the estuary. Brackish is a mix of 
both fresh and salt water.

Horseshoe crabs are 
important to hungry, 
migrating shorebirds and 
also to people and the 
pharmaceutical industry 
for the scientific testing 
that relies on their blue 
blood.
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Bottom Line We are fortunate to still have a 
wealth and diversity of wetlands in the estuary, but they 
are under tremendous and increasing pressure and many 
will be lost without aggressive action.  

Wetlands help protect communities from floodwaters, 
reduce erosion, provide nursery habitats for fish and 
other animals, and help absorb pollutants and carbon.

Bottom Line the Delaware 
bay’s horseshoe crab population is a 
fraction of what it once was, but it is 
still the largest breeding population 
in the world. all indications are that 
collaborative management efforts 
are working and that horseshoe crabs 
themselves are not at risk.

COaStaL WEtLaNDS HOrSESHOE CrabS
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A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…

DesCrIPTION: Oysters are 
shellfish that live on the 
bottom of the Delaware Bay in 
communities known as oyster 
beds. They spend the major-
ity of their lives filtering bay 
water for food. In the process 
of filtering (i.e., eating), they 
clean the water. Tiny oyster 
babies, known as larvae, 
spend the first few weeks of 
their lives floating around. As 
these larvae grow and find 
hard surfaces — usually oyster 
shells — they cement them-
selves in place and grow.

BACkgrOUND: Oysters are sensitive 
to some types of water pollution. The 
amount of salt in the water also affects 
their growth and health.

From the late 1950s through the 1980s, a 
disease originating in Asia (MSX) caused 
drastic population declines. Since then, 
a disease common in waters off the 
Southeast United States (Dermo) has became the leading cause 
of adult oyster deaths. These diseases do not affect humans, but 
they are lethal to oysters. They are also the lead factor reducing 
oyster harvests.

sTATUs: Since the 1950s, oyster populations have 
somewhat rebounded, but many factors affect their 
health and numbers. For example, warmer temperatures 
and saltier bay water make oysters more susceptible to 
Dermo disease. 

In 2010, the estuary’s com-
mercial oyster harvest was 
valued at over $3.5 million. 
Oyster harvest quotas are 
carefully managed and 
limits are set based on 
annual population sur-

veys. These surveys are 
crucial, because annual 
losses due to disease 
and the survival rates for 
baby oysters cannot be 
predicted.

From 2005 to 2011 the 
Delaware Bay Oyster 
Restoration Task Force 
“planted” almost 2.4 mil-
lion bushels of shell in 
the bay. This shell gives 
baby oysters a clean, 
hard place to attach, 
boosting populations. 
Unfortunately there is 
now a shortage of fund-
ing for shell planting, 
thus stalling more than 
five years of restoration 
progress.   

whAT yOU CAN DO: Ask for Delaware Bay 
oysters! Our oysters are delicious and sustainably 
harvested, with some proceeds from each year’s 
harvest reinvested in restoration. 

DesCrIPTION: The blue crab is 
one of the most beloved animals in 
Delaware Bay. This bottom-dwelling 
omnivore (eats almost everything) is 
prized for its beautiful blue shell and 
savory taste. Blue crabs are unique 
among other crabs for their ability 
to swim sideways. These traits are 
explained by its Latin name, Callinect-
es sapidus, which aptly translates to 
“beautiful swimmer and savory.” Blue 
crabs spawn (reproduce) in the lower, 
saltier portion of the bay during the 
summer. The young then drift into 
the ocean where they feed and grow 
before drifting back into the bay. Blue 

crabs mature quickly, are able to reproduce 
within their first year, and are ecologically 
important scavengers and predators.

BACkgrOUND: The blue crab is one of the 
region’s most popular foods. Many locals spend 
their summers picking crabs, visiting crab 
houses and restaurants, or setting crab pots in the bay. The 
demand for blue crab has made it the most valuable commer-
cial fishery in the estuary. Since 1973, an average of 6.4 million 
pounds of crab have been landed (hauled) annually from 
Delaware Bay. However, overharvesting concerns led to the 
development of a fishery management plan in both Delaware 
and New Jersey and eventual license caps in Delaware.

sTATUs: Blue crabs are the most lucrative commercial fishery 
in the estuary, with the 2010 harvest valued at over $14 million. 

However, their abundance 
can vary widely from year to 
year. As recently as 2003 and 
2004, there were consider-

able declines in blue crab landings (i.e., hauls), but since 2005 
landings have rebounded to historic high levels, averaging 
about 8.3 million pounds per year.

Many factors can affect the annual population of blue crabs, 
including severe winters, strong currents that sweep drifting 
young too far out to sea, predatory fish, and even cannibalistic 
older crabs. Despite these threats, blue crabs grow quickly, 
reproduce often, are scavengers, and produce a large number 
of offspring over a wide area. For all these reasons, blue crabs 
are one of the most hearty, adaptable animals in the estuary, 

with their abundance and numbers fluctuating from 
year to year.

whAT yOU CAN DO: Ask for Delaware Bay blue crabs 
at your local restaurants! Support Delaware Bay fisher-
men and local economies by letting restaurants and 
markets know that you want to buy locally caught 
blue crabs.
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Blue crabs are a local seafood favorite and 
are the most economically important fishery 
in the Delaware Estuary.
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Bottom Line the outlook for Delaware bay oysters is 
not good due to diseases, climate change, and a lack of restoration 
funding. then again, we have what many do not: natural beds, a 
proven restoration strategy, and a management system that provides 
for harvests and sustainability.

Bottom Line the blue crab fishery continues to be 
the most lucrative in Delaware bay. Management efforts are 
working well, and blue crabs are thriving. 

EaStErN OyStErS bLuE CrabS

Eastern oysters are 
beloved for their briny taste, 
treasured by fishermen for 
their commercial harvests, 
and respected by scientists for 
their ability to clean water in 
the bay.

t

Approximately half of the 
oysters in the estuary are 
clustered in the upper-bay 
area, which supports an active 
shellfishery. Additional beds 
can be found in tidal rivers and 
wetland creeks.

p



A Note About WAtersheds, bAsiNs ,ANd estuAries… A Note About WAtersheds, bAsiNs ,ANd estuAries…
DesCrIPTION: Freshwater mussels are bivalves 
(meaning two shells) that live on the bottoms of 
rivers, lakes, and creeks. They feed by filtering water 
through their bodies, and they are slow-growing ani-
mals that can live 80 years or longer. Each freshwater 
mussel can filter up to 10 gallons of water per day, 
improving the health of the waterways in which they 
live. Scientists consider mussels to be an indicator 
species, meaning that when they thrive, it is a good 
sign that a river is healthy. 

Freshwater mussels have a complicated reproduc-
tive cycle that relies on fish. During their larval stage, 
baby mussels attach to the gills of certain types of 
fish and hitch a ride. After a few weeks, the baby 
mussels detach from the fish and settle on the river, 
creek, or lake bottom. This is how mussels spread 

throughout a waterway. 

BACkgrOUND: North America has the greatest diversity 
of freshwater mussels in the world, with more than 300 
native species. In the Delaware Estuary, at least 12 species 
are native, though most are in danger and are no longer easily found. 
Before the 1930s, most buttons were made from mussel shells and 
earlier than that, Native Americans used mussel shells as tools and 
jewelry. During the Industrial Revolution, many rivers in the estuary 
were dammed to generate power for growing industries. These dams 
blocked fish from moving upriver and disrupted a key part of mussels’ 
reproductive life cycles.

sTATUs: Freshwater mussels are the most imperiled of all animals and 
plants in North America. These animals are sensitive to a variety of 
problems, including pollution, dams, droughts, floods, loss of forests, 
overharvesting for their shells, and use by fishermen as bait. 

Of the 12 mussel species native to the estuary, only one is still believed 
to be relatively abundant, and their range is shrinking. The PDE is 
currently working with partners to restore these freshwater mussels to 
their native streams. In the fall of 2010, scientists from the PDE and The 
Academy of Natural Sciences of Drexel University discovered remnant 
mussel beds surviving in the Delaware River that show what historic 
conditions were like in most streams. These sizable beds contained 
many species, including some rare types that were previously 
believed to no longer exist in Pennsylvania and New Jersey. 

whAT yOU CAN DO: Volunteer at your local watershed organiza-
tion. Many have programs for monitoring water quality and a few 
are working with the PDE to monitor mussels. Visit  
DelawareEstuary.org to learn more about this and other efforts to 
help these stream “underdogs.”

DesCrIPTION: Ospreys are 
fish-eating birds of prey that 
nest along the shores of the 
Delaware Bay. They are one of 
the largest birds of prey in North 
America, with an average wing-
span of five to six feet. These 
excellent hunters are adept at 
plunging underwater to catch 
fish with their talons. In fact, fish 
typically make up 99% of this 
bird’s diet. Each year these birds 
journey to Delaware Bay for the 
warmer months before traveling 
south to the Caribbean, Central 
America, and South America for 

the winter.

BACkgrOUND: Osprey populations 
were historically abundant nationwide, 
including near the Delaware Bay, until 
the 1950s through the 1970s. During 
that time, osprey populations declined 
drastically due to the use of the pesticide DDT, which thinned 
osprey shells and made them prone to breaking. In 1972, DDT 
was banned across the United States, and since then osprey 
populations have been slowly recovering, partially aided by 
reintroduction programs. Near the Delaware Bay, however, 
osprey populations remained low through the 1990s due to 
organochloride and PCB use. These chemicals were used in 
agricultural applications, as electrical insulators, for mosquito 
control, and as lubricants, to name a few uses. Since the 1990s, 
the use and levels of these chemicals has lessened and the 
osprey’s population numbers have improved.

sTATUs: Ospreys appear to be doing well in the Delaware Bay 
region. The number of fledglings (young birds with feathers) 
is higher than needed for a stable population. The species is 
also highly adaptable, using a variety of nesting locations that 
include trees, man-made nesting platforms, utility poles, chan-

nel markers, and duck blinds. For all of these reasons, 
combined with the banning of DDT, the outlook for the 
osprey is good in the Delaware Bay area.

whAT yOU CAN DO: Help monitor osprey popula-
tions! Both Delaware and New Jersey have volunteer 
programs that check osprey nests for activity and eggs 
from April through July.
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Osprey numbers have rebounded in the Delaware 
Bay area since the banning of the harmful 
pesticide DDT and other chemicals.
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If one mussel can filter 10 gallons of water a day, 
imagine what 1 million mussels can do. They’d 
function like a wastewater treatment plant!
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There is no historic or current 
data available for unshaded 
areas.

Bottom Line  Osprey populations have rebounded, 
and are doing well. the outlook for them is good in and around 
Delaware bay.
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Bottom Line Freshwater mussels are among the 
most imperiled animals in the country and the estuary. they have 
continued to decline in streams throughout the watershed, with 
the exception of the main-stem Delaware river where mussels have 
recently been discovered in encouraging numbers and diversity.

OSprEy FrESHWatEr MuSSELS

http://www.DelawareEstuary.org
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DesCrIPTION: American shad are the largest mem-
ber of the herring family, growing up to three or four 
pounds. These fish spend most of their lives in the 
ocean but migrate to freshwater rivers to spawn. Shad 
tend to return to their natal (birth) rivers to give birth to 
the next generation of shad. For this reason, rivers tend 
to have a specific stock (or group) of shad. They are 
sought after for their appetizing fillets and roe, but also 
play an import-
ant role in food 
chains; preying 
upon other 
species while 
providing food 
for predators.

BACkgrOUND: Shad 
were once a commer-
cially important fishery 
in the Delaware Estuary. 
In the late 1890s, the 
Delaware River had the 
largest annual com-
mercial shad harvest of any river on the 
Atlantic Coast, with estimates of up to 
19 million pounds a year. By the early 
1900s, harvests began to decline due to 
water pollution, overfishing, and dams 
that blocked passage. By 1950, the urban 
reach of the Delaware River was one of 
the most polluted stretches of river in the 
world. Passage of the Clean Water Act in 
1972, subsequent dam removals, and fish 
ladder installations have improved water 
quality and the shad’s ability to migrate 
to their spawning grounds.

sTATUs: The Delaware River’s shad population 
is low when compared to historic levels, but is 
fairly healthy when compared with other rivers. 
New studies are showing that fluctuating climate 
and sea temperatures may be affecting shad numbers. This could 
further explain the recent low shad-population abundance in 
the Delaware River. So, too, could a large increase in striped bass, 
another fish that preys on American shad.

One way to help improve the shad population is to restore 
access to blocked waterways by removing dams, or improving 
fish passage on existing dams. 

The stress of activities such as dredging and blasting could 
be minimized by coordinating the timeline for these activities 
with the shad’s migration and its life stages.

whAT yOU CAN DO: Catch and release! Shad are a popular 
sport fish known as the “poor man’s salmon.” They are also 
renowned for their feisty behavior when hooked, and for their 
availability in most rivers along the Atlantic Coast.

DesCrIPTION: The Atlantic sturgeon is an ancient, 
bony fish that lives in both fresh and salt water and has 
been in existence for at least 200 million years. Sturgeon 
can live up to 50 years or more and weigh over 800 
pounds. Young sturgeon live in estuarine environments 
for one to six years before migrating to the ocean. They 
mature late in 
life, but return 
to the rivers 
where they 
were born to 
spawn (repro-
duce). Scientists 
consider stur-
geon to be an 
indicator spe-
cies, meaning 

that when sturgeons 
thrive, it is a good sign 
that a river system is 
healthy.

BACkgrOUND: 
Historically, the Dela-
ware River supported 
the largest Atlantic 
sturgeon population 
in the United States. 
However, during the 
late 1800s and early 
1900s, the river’s 
sturgeon populations 
were decimated due 
to high demand for 
their meat and roe (caviar). Since the early 1900s, other 
environmental and human factors have affected the 
sturgeon population, including river dredging, pollution, 
and ship strikes. Between 2005 and 2008, half of the 28 
reported sturgeon mortalities in the estuary resulted 
from apparent vessel strikes.

sTATUs: In 1998 a fishing moratorium was placed on all U.S. 
Atlantic sturgeon harvests, and in 2012 they were listed as an 
endangered species. While this listing indicates that sturgeon 
are in trouble, it will provide them with a new layer of protec-
tion they did not previously have.

The Delaware River’s current Atlantic sturgeon population is 
generally considered poor when compared to historic condi-

tions; however, there are signs of improvement. In 2009 and 
2011, catches of juveniles born within the year increased dra-
matically. This shows that the river’s oxygen levels and spawn-
ing habitats are improving.

Ship strikes also continue to be a concern. The loss of even a 
few sturgeon can have a big impact on 
the overall population, making it import-
ant to work with the shipping industry 
to develop a means for reducing ship 
strikes.

whAT yOU CAN DO: If you catch a stur-
geon, release it carefully. Help support 
awareness of this local endangered ani-
mal and tell your friends about the bony, 
ancient fish with whiskers!
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During the caviar boom, most of the U.S. 
sturgeon-roe harvest was shipped to 
Europe, where it was labeled “Russian 
caviar” and then shipped back to the 
United States. At the time, Russian caviar 
was considered premium. 

Credit: U.S. Fish & Wildlife Service
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The Lewis Haul 
Seine is a survey 
scientists use to 
help determine 
how well the 
Delaware River 
shad population is 
doing. 

Since 2006, partnering organizations have provided migrating shad 
with access to an additional 85 miles of the Schuylkill River by removing 
four dams and installing or modifying three fish ladders.
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Bottom Line the atlantic sturgeon’s recent 
endangered species listing reflects their poor population condition 
in the Delaware river and bay and the tremendous need for 
conservation intervention. in recent years, evidence of spawning 
in the Delaware has given us hope that population trends can be 
reversed with the protections that come with listing.

Bottom Line the bay’s shad populations are healthier 
than in other parts of the country and continue to show some positive 
upward trends. However, they remain low compared to historic levels 
despite proactive, regional improvements in shad management and 
fish passage. this leads scientists to believe that some remaining 
problems lie outside the estuary.
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A Note About WAtersheds, bAsiNs ,ANd estuAries…

Sea level rise is a natural phenomenon to which people 
and the environment have long adapted. However, the 
rate of sea level rise is increasing faster than ever, espe-
cially here in the mid-Atlantic. Over the past 100 years, sea 

levels in the estuary rose by about a foot. In 
the previous 15 centuries, this rate was half 
a foot per century. In the next 90 years, most 
government agencies are planning for at 
least a three-foot rise in sea levels, perhaps 
more. An increasing rate of sea level rise 
threatens coastal habitats, like tidal wet-
lands, and increases flooding and storm damage in coastal 
communities. 

What does all this mean, and how can we plan for this 
change? Local communities are on the front lines, facing new 
challenges. For some, the challenge may be increasing storm-
water runoff brought on by more rain, while others may face 
increased coastal flooding from sea level rise. Communities 
can prepare for climate change through smart planning and 
by working with nature. Enforcing ordinances, strengthening 
building codes, and updating land-use plans to protect water 
resources and infrastructure can greatly improve our region’s 
ability to survive and thrive in the years ahead. 

For more 
information on 
climate change 
in the Delaware 
Estuary, please 
refer to the 
Technical Report 
for the Dela-
ware Estuary 
and Basin and 
Climate Change 
and the Dela-
ware Estuary: 
Three Case Stud-
ies in Vulnerabil-
ity Assessment 

and Adaptation Planning, both of which can be found on the 
PDE website. 

whAT yOU CAN DO: Together we can avoid the worst 
impacts of climate change by conserving energy and using 
renewable energy like solar panels and wind mills. But we’ll 
still need to adapt. Fortunately, taking actions like planting 
trees and reducing hard surfaces can help reduce tempera-
tures and flooding. Learn more about these and other things 
you can do in your community at DelawareEstuary.org or, 
specifically, http://goo.gl/4A0xG.

CLiMatE CHaNgE iN tHE DELaWarE EStuary

Change is a constant. Our Earth and the Delaware Estuary 
are constantly evolving, and one of the ways scientists 
document these changes in the short term is by track-

ing the weather. It is difficult to predict exactly how, over time, 
temperature, rainfall, storms, flooding, winds, and sea level rise 
will change and how these climate 
changes will ultimately affect the 
Delaware River Basin and Estuary. 
But it is important to note that 
our data clearly show that these 
changes are already happening 
across the basin in our cities, 
suburbs, rural areas, 
coastal and river 
communities, and 
agricultural areas. 

The Delaware River 
Basin has warmed 
substantially over 
the past 100 years, 
and the rate of 
warming appears 
to be increas-
ing as a result of 
increases in carbon 
dioxide and other 
greenhouse gases. 
Climate models 
vary in exactly 
how much warming they predict, and by when. However, not 
a single climate model has projected cooling for the coming 
decades, even under scenarios of relatively low emissions of 
greenhouse gases. Warming will increase the number of days 
with 90- and 100-degree heat, impacting the health of people, 
plants, and animals.

Patterns of rainfall (including snow, sleet, etc.) have changed as 
well. Over the past 100 years, rainfall has increased significantly, 
mainly during the fall, for reasons that are not well understood. 
In the last 30 years the amount of rainfall has increased even 
more — at five times the 100-year trend. Scientists expect rain-
fall to continue increasing throughout the 21st century, mostly 
during winter and spring. 

The way in which rainfall is occurring has also changed: there 
are more days of heavy rainfall than there used to be. As the 

number of extreme rain events increase, creeks and streams 
are unable to handle the high amount of water, and flooding 
results. Of the six biggest floods in the last 100 years, three of 
them occurred in the last 15 years. 

As temperature 
and rainfall are 
increasing, wind 
speeds are declin-
ing across the 
Delaware River 
Basin, for reasons 
that are unknown. 
More research is 
needed to fully 
understand the 
cause and effects 
of this change. 
But calming winds 
could impact rain-
fall, agriculture, thunderstorms, and fog, all of which affect our 
water supply and growing conditions for plants and animals.
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April 2010  –  Rip rap had been 
used in an unsuccessful attempt to 
control erosion in Heislerville Fish 
and Wildlife Management Area in 
New Jersey along Anchor Marina.

 q

June 2010  –  A few native marsh grasses were 
planted behind the coir logs where sediment (mud) 
had started to collect.

q

June 2011 –  Just one year later, 
native marsh grass flourishes in the mud 
that had collected behind the new living 
shoreline.

q

Credits: Dr. Danielle Kreeger of the PDE

Living shorelines are 
one way that we can 
help combat sea level 
rise and erosion by 
working with nature 
to protect and create 
wetlands.

While temperatures 
have slowly increased 
since 1910, in the past 30 
years, the temperatures 
have been increasing more 
sharply. 

p

May 2010  –  Coconut-fiber (coir) logs and mats 
were put in place.

 p

http://www.DelawareEstuary.org
http://goo.gl/4A0xG
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DesCrIPTION: The Comprehensive 
Conservation & Management Plan for the 
Delaware Estuary (CCMP) was created in 
1996 as a way to coordinate the efforts of 
many organizations working to protect 
and enhance parts of the Delaware River 
and Bay, and its watershed. The CCMP tar-
gets the collective efforts of these partners 
to address five main goals, which are:

n   Reduce pollution, particularly toxic 
pollution and excess nutrients, for clean 
and healthy waters 

n   Manage water allocations to protect 
public water supplies and maintain 
healthy natural areas for plants and 
wildlife 

n   Manage economic growth in accor-
dance with the goal of restoring and protecting plants and 
wildlife 

n   Promote greater public understanding and greater partici-
pation in decisions and programs affecting the estuary

n   Provide for the restoration of wildlife and protection of 
their habitats for future generations

BACkgrOUND: Devel-
oped over the course of 
six years, the CCMP was 
crafted with input from 
dozens of organizations 
and agencies and hun-
dreds of stakeholders 
in different parts of the 
watershed. It was used 
in 1996 by Congress and 
the governors of Dela-
ware, New Jersey, and 
Pennsylvania to create 
the Delaware Estuary 
Program, which today is the 
Partnership for the Delaware 
Estuary and its core partners 
(listed on the back cover). The 
CCMP continues to guide our 
efforts.

sTATUs: Since 1996, the PDE 
and its partners have undertaken 
over 600 projects, programs, 
and other activities, and it has 

had some remarkable, collabo-
rative successes that cannot be 
measured in numbers. How-
ever, many, if not most of these 
actions will require significant 
continued or additional activity 

to meet the goals established by the CCMP.

Since 2000, the PDE and its partners have reported nearly 
66,000 acres of habitat restoration or protection — almost 
5,500 acres per year. Since 2006, partners of the PDE have 
invested an average of $1.16 million per year, which has 
played a primary role in leveraging an additional $7.5 million 
per year from other sources for activities that benefit the 
estuary. This is a remarkable investment, but it falls far short 

of what is needed to protect 
and enhance this national 
treasure that provides over 
$10 billion of economic 
value annually.

Please refer to the 2012 
Technical Report for the 
Delaware Estuary and Basin 
for more information about 
restoration progress and 
needs, online now at 
DelawareEstuary.org or 
http://goo.gl/jMWQI.

whAT yOU CAN DO: Let your 
elected officials know your 
thoughts and concerns about the 
Delaware River and Bay.
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Danielle Kreeger, Ph.D. (STAC Member and Science Advisor, Technical Report Lead 
Scientist)
Angela Padeletti 
Kelly L. Somers
Laura Whalen 

Delaware Department of  
Natural resources and environmental Control
John Clark 
Desmond Kahn, Ph.D. (STAC Member)
Bartholomew Wilson
Richard Wong

Delaware river Basin Commission
J. Kent Barr 
Ronald MacGillivray, Ph.D. 
Chad Pindar, P.E.
Karen Reavy 
Jessica Rittler Sanchez, Ph.D. 
David A. Sayers 
Erik L. Silldorff, Ph.D. 
Robert Tudor
John Yagecic, P.E.

Drexel University
Susan Kilham, Ph.D. (STAC Chair)

The Nature Conservancy, New Jersey
Ellen Creveling 

The Nature Conservancy, Pennsylvania
Michele M. DePhilip 

National Oceanic and Atmospheric Administration 
Simeon Hahn 

Pennsylvania Department of environmental Protection
David Burke (STAC Member)

The Pennsylvania state University
Raymond Najjar, Ph.D.

Andrew Ross

Philadelphia water Department
Gerald Bright, M.E.Sc.  (STAC Member)

rutgers University - haskin shellfish research Laboratory
John Kraeuter, Ph.D. (STAC Member)

University of Delaware
Andrew Homsey 

Gerald J. Kauffman, Ph.D. Candidate (STAC Member)

Douglas Miller, Ph.D. (STAC Member)

U.s. Army Corps of engineers
Jeffrey A. Gebert (STAC Member)

U.s. environmental Protection Agency - region 3
Renee Searfoss (STAC Member)

U.s. fish and wildlife service -  
Delaware Bay estuary Project
Gregory Breese (STAC Member)

U.s. fish and wildlife service - Northeast fishery Center
Jerre W. Mohler (STAC Member)

U.s. geological survey
Eric Vowinkel, Ph.D. (STAC Member)

Additional TreB section editors
Robert Hoke, Kenneth Strait (STAC Member), Elizabeth Horsey, Sari Rothrock

Additional sTAC members
Thomas Belton, M.S., New Jersey Department of Environmental Protection
David Bushek, Ph.D., Rutgers University - Haskin Shellfish Research Laboratory
William Eldridge, Ph.D., Stroud Water Research Center
Alan C. Everett, Pennsylvania Department of Environmental Protection
Thomas Fikslin, Ph.D., Delaware River Basin Commission
Tracy Quirk, Ph.D., The Academy of Natural Sciences of Drexel University
David Velinsky, Ph.D., The Academy of Natural Sciences of Drexel University
David Wolanski, Delaware Department of Natural Resources and Environmental 
Control

The 1996 CCMP provides strategic 
guidance to the PDE and its 
partners. The PDE is in the process 
of creating a new strategic 
plan that will identify selective 
updates needed to the CCMP.

The Partnership for the Delaware Estuary wishes to thank its Science and Technical Advisory Committee (STAC) and Estuary 
Implementation Committee, with particular gratitude to the individuals and organizations below for their input, editing, 
and extensive contributions to the 2012 Technical Report for the Delaware Estuary and Basin, or PDE Report No. 12-01, 

from which this “State of the Estuary Report” was interpreted. Please refer to the technical document for full acknowledgments, 
including contributors who were responsible for various indicators and sections.

“State of the Estuary” Technical Writers . . . . . . . . . Elizabeth Horsey, Lisa Wool
Data Sources for Maps and Charts . . . . . . . . . . . . .  Please refer to the Technical Report for the Delaware Estuary and Basin. PDE Report 

No. 12-01. http://delawareestuary.org/science_programs_state_of_the_estuary_
treb.asp

MaNagEMENt prOgrESS rEgiONaL COOrDiNatiON aND aCKNOWLEDgMENtS

In 2011, the Northeast Midwest Institute created 
this graph comparing U.S. EPA federal spending 
in FY 2011 on environmental management and 
restoration in nine major water bodies in the 
United States. It demonstrates the relatively low 
level of federal investment in the Delaware Estuary. 

Credit:  A. Strackbein and R. Dawson, 2011

http://www.DelawareEstuary.org
http://goo.gl/jMWQI
M.E.Sc
http://delawareestuary.org/science_programs_state_of_the_estuary_treb.asp
http://delawareestuary.org/science_programs_state_of_the_estuary_treb.asp
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