
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 

Newsletter of the PartNershiP for the Delaware estuary: a NatioNal estuary Program

Volume 17   t   i ssue  2   t   wiNter  2007

Perspectives
	2	 	A Message from the Chairman of the Board
	3	 	And for a Different View…

Estuary	Basics
	4	 	Climate Change as it Relates to Sea Level Rise
	6	  Mitigating Shore Erosion Along Sheltered 

Coasts

Tidings
	8	  The Changing Climate of the Mid-Atlantic
Making	Waves
	10	  DEWOOS: A Timely Plan to Monitor Changing 

Conditions in the Estuary…
	Species	Specific
	12  Uprooted: Potential Changes in Tree Habitat 

Under Climate Change

News	You	Can	Use
	13	 	50 Ways to Change the World

For	Teachers
	14	 	Combating Climate Change Starts in the 

Classroom
Estuary	Events
	15	 	Activities and Events Around the Estuary

In this Issue

By Kathy Klein, Executive Director, Partnership for the Delaware Estuary

Climate Change Hits Home
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Upland forests 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. continued on page 2
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A Message From the 
Chairman of the Board
By Robert D. Goldman, P.G., Board Chairman, Partnership for the Delaware Estuary; and 
Director of Operations – Philadelphia, Duffield Associates, Inc.

PERSPECTIVES

a
s we start 2007, I 
cannot help but feel 
proud about this orga-
nization I am affili-
ated with!  Recently 
I returned from 

the 2007 Delaware Estuary Science 
Conference and Environmental Summit, 
where I was amazed by the commitment 
of our partners undertaking numerous 
initiatives to advance scientific research 
in the Delaware Estuary. It did not stop 
there, however. We also saw inspir-
ing examples of habitat restoration and 
many people dedicated to building an 
enhanced sense of stewardship for this 
unique resource.

As board chairman, I embrace the mis-
sion of the Partnership for the Delaware 
Estuary and applaud the accomplish-
ments of our organization. To say that 
this organization is a dynamic group 
is an understatement. In the past two 
years, to address our growing mission, 
the Partnership’s staff has almost dou-
bled to 13 talented individuals. These 
highly motivated employees, together 
with their energetic Executive Director, 
Kathy Klein, inspire not only my fellow 
board members, but also our partners 
in Pennsylvania, Delaware, and New 
Jersey.

For those of you who do not know, the 
Partnership for the Delaware Estuary is 

a 501(c) (3) non-profit corporation. It 
is governed by a 20-member volunteer 
board that is made up of a diverse 
group of stakeholders. These profession-
als represent each of the three states 
and different business sectors, including 
government, academia, industry, consult-
ing, and non-profit. This diverse group 
of professionals brings many talents and 
viewpoints to the guidance of our orga-
nization.

On behalf of the board, I would like to 
thank all those who have generously con-
tributed their time, energy, and resources 
to the Delaware Estuary Science 
Conference and Environmental Summit, 
the Partnership, and its mission. ■

Robert D. Goldman

off the Arctic icecap as a result of melting. What most people do not 
realize, however, is you do not have to go to the Arctic to see the 
results of global warming. For many years, scientists in the Delaware 
Estuary have noted the conversion of upland forests to marshes as 
a result of sea level rise and the subsequent intrusion of salt water. 
There is still much to learn on this subject, but a major concern is that 
changes like this are happening at a faster rate than in the past; per-
haps too fast for healthy ecosystems to bear. As you read through this 
issue of “Estuary News,” you will learn about research that examines 
this and other effects of climate change in our region and the efforts 
underway to better monitor and predict future impacts.

I think that most of us have a hard time wrapping our minds around 
global warming because it is such a complicated issue. It is impor-
tant to realize, however, that there are small steps each one of us 
can take in our daily lives that, when multiplied, can make a mean-
ingful impact.

One of these small steps is the use of compact florescent light bulbs 
(CFLs). CFLs use up to 75 percent less energy than regular incan-

descent light bulbs while lasting approximately eight times longer, 
and this results in less production of greenhouse gas emissions, air 
pollution, and toxic waste. The average CFL will save its owner at 
least $55 in energy costs over its lifetime. If every U.S. household 
replaced one bulb with a CFL, it would have the same impact as 
removing 1.3 million cars from the road.

I love a challenge and I hope you do too. Therefore, I would like 
to challenge the readers of “Estuary News” to make the switch at 
home, in at least one light fixture, from an incandescent light bulb 
to a CFL. If you already use CFLs in your home, why not make the 
switch at work, school or elsewhere?

Once you have made the switch, let us know by mailing in your 
register receipt (address on back panel), along with your name and 
mailing address. The first 50 households that qualify will receive 
a free bottle of Delaware Bay Oyster Garlic Pepper Sauce — a 
tasty reward for helping to combat climate change in the Delaware 
Estuary. ■

Climate Change Hits Home
continued from page 1
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Oyster Decline Due to Two 
Introduced Diseases
By Desmond Kahn, Ph.D., Biometrician, Delaware Division of Fish 
and Wildlife

In a recent article in “Estuary News,” Brooking Gatewood of 
the Global Footprint Network advocated for the estimation 
of what our natural resources can provide and then avoid-
ing the withdrawal of more than the ecosystems can afford. 

This is certainly a reasonable approach and is the usual goal 
of fisheries management, although its implementation often 
presents thorny scientific and political problems.

Ms. Gatewood’s article focused on the Delaware Estuary 
and used our oyster stocks as an example. She stated that 
“…demand has outstripped nature’s supply; most notably 
among its fisheries. The rise and fall of the oyster population, 
for example, correlates with the rise and fall of biocapac-
ity…”  She also states that “When we overharvest oysters, our 
demand…outstrips the ability of the species to regenerate…”

Ms. Gatewood clearly implies that the oyster stock has 
declined due to overfishing. On what does she base this con-
clusion?  Is it a faith-based conclusion — the article of faith 
here being that a decline in a stock subject to fisheries must be 
due to the fishery?  Ray Hilborn recently published an essay 
in “Fisheries,” titled “Faith-Based Fisheries Management,” that 
describes this phenomenon.

Oysters in Delaware Bay were overfished in past decades. 
In the last decade or more, however, both New Jersey and 
Delaware’s oyster fisheries have been managed under strict 
quotas based primarily on research surveys and mathematical 
modeling, although sometimes the scientific recommendations 
have been modified.

The decline in our oyster stocks occurred after two succes-
sive diseases were introduced; first MSX disease and, more 
recently, Dermo. These diseases caused massive  mortalities 
and Dermo, at least, is still a key player in oyster dynamics. 
Their roles have been documented in peer-reviewed scientific 
papers published by Eric Powell, John Kraeuter and other 
biologists at Rutgers’ Haskin Shellfish Research Laboratory. 

Ms. Gatewood 
never mentions 
these major mortality factors, 
indicating that she seems unaware of their 
existence. When the mortality rate of wild populations 
increases significantly, the usual outcome is a decline in abun-
dance or outright local extinction. These diseases are, in fact, 
the cause of the major decline in oyster abundance in both 
Delaware and Chesapeake Bays.

Multiple Factors Impacted 
Oysters, Varying Over Time
By Danielle Kreeger, Ph.D., Science Director, Partnership for 
the Delaware Estuary; and Past President, National Shellfisheries 
Association

While fishing pressure has certainly had one of 
the largest impacts to Delaware Estuary oys-
ters historically, diseases have dominated as 
the largest single impact to overall population 

health since the mid-1950s.

Studies initiated by Dr. Hal Haskin, and led by Rutgers’ Haskin 
Shellfish Research Laboratory and others, have shown that the 
incidence and prevalence of these diseases vary from year to 
year and location to location based on environmental condi-
tions such as salinity. Other factors, such as poor recruitment, 
are also major problems today.

Low recruitment may partly result from low adult abundance, 
but scientists in the region have stated that there are plenty 
of larvae being produced. The current low recruitment seems 
to be linked to shell availability or quality. There may also be 
biological, chemical or physical factors as yet unidentified that 
may be affecting recruitment.

Fortunately, oysters are prolific broadcast spawners, and so 
there is hope that populations may quickly rebound if problems 
with diseases and recruitment are resolved. In summary, multi-
ple factors appear to be at play, and due to effective manage-
ment, it does not appear that oyster stocks are being negatively 
impacted by harvest pressure today. ■

these major mortality factors, 
indicating that she seems unaware of their 

And for a Different View…
In response to Brooking gatewood’s winter 2007 “Estuary News” 
article entitled “take Only Pictures, Leave Only footprints,” in 
which she comments about the impacts of the oyster industry, 
different perspectives have been provided below by two members 
of our regional science community.
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hether you 
are a coastal 
homeowner 
concerned 
about sea level 
rise affecting 

your property or a naturalist concerned 
about the affects of marsh loss on key 
living resources, there is shared worry 
that the hastening pace of sea level rise, 
whether natural or unnatural, may be 
having unprecedented impacts, carrying 
with it great risk for tomorrow. How do 
we assess this risk? Is there a threshold 
or tipping point in ecosystem balance 
that might exacerbate the effects? What 
can we do about sea level rise? And, 
more importantly, what are we doing 
about it?

There are numerous ecological effects 
that we can see, or are anticipated, as 
a result of sea level rise. Many of these are believed to interact with 
other problems facing our natural resources. For example, changes 
in hydrodynamic processes related to channel deepening [dredg-
ing] and the modification of freshwater inflows could affect salinity 
and sediment budgets, which might be exacerbated by greater tidal 
volumes and salinity associated with sea level rise. These changes 
in physical conditions are likely to affect natural resources such as 

fisheries, shellfisheries and tidal marshes.

Oyster reefs, for example, are already having a difficult time main-
taining themselves because of disease and other issues (please see 
page three), and increases in salinity are expected to make matters 
worse. Changes in precipitation and storm patterns may also interact 
with sea level rise in complex ways that affect oysters and other 
natural resources.

As a case study in sea level rise effects, we can 
look at the ecological effects of sea level rise 
on tidal marshes. The extensive tidal marshes 
fringing much of the Estuary are one of our 
signature ecological assets. They are believed 
to play a critical role in preserving water quality 
and supporting many key fish and wildlife spe-
cies. These marshes also function as a first line 
of defense to buffer against storm surge (see 
“Estuary News,” Volume 16, Issue 2).

Despite our best efforts to enforce current pro-
tections and restore, enhance, or conserve 
these natural resources, we are continuing to 
lose marshes at high rates. Our marshes are 
not only being eroded along their seaward 
margins, but also, in many cases, within interior 
areas as well.

Besides the loss of wetland acreage, another 
major concern is the deteriorating health of 
our remaining wetlands. Dr. Michael Kearney 

Climate Change as it 
Relates to Sea Level Rise

By Danielle Kreeger, Ph.D., 
Science Director, Partnership for 
the Delaware Estuary

ESTUARY BASICS

w

Examples of marsh erosion and dieback along the New Jersey Bayshore are all too 
common these days.
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Erosion of the seaward margin of tidal marshes is worrisome for ecological rea-
sons, and because they afford protection against inundation during storms.
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of the University of 
Maryland reported 
in 2002 that, 
between 1984 and 
1993, the propor-
tion of tidal marshes 
with degraded 
conditions almost 
doubled, from 25 to 
54 percent. These 
conditions were 
especially poor 
along the New 
Jersey side of the 
Estuary.

This trend of 
degraded condi-
tions appears to 
be continuing, and 
many accounts in 
different areas of 
the system frequently 
confirm these losses. 
One such observa-
tion was reported at 
the 2007 Delaware 
Estuary Science 
Conference, where 
researchers from 
the Delaware 
Department of 
Natural Resources 
and Environmental 
Control (DNREC) 
reported incidences 
of sudden wetland 
dieback during 
2006 in Delaware’s Inland Bays.

There are many possible reasons for deterio-
rating marsh conditions, but the increasing 
pace of sea level rise may be an important 
contributing factor, along with local differ-
ences in the rate at which the land is sinking 
due to still other factors. In areas where the 
land is sinking and the sea is rising, the 
impacts will be more severe.

Sea level rise and fall is a natural phenom-
enon. Under natural conditions, marshes 
migrate landward with sea level rise, replac-
ing upland forests and riparian [riverside] 
vegetation in a successional sequence. 
Today, however, if you follow the elevation 
contour for the average high tide around 
the Estuary, you will find that much of the 
seaside properties are currently developed 

or being used for 
business-related 
purposes, such as 
agriculture. This 
problem is most 
acute in more 
urbanized areas, 
where nationally 
rare freshwater-
tidal marshes are 
literally caught 
between a rock 
(such as an inter-
state) and an espe-
cially hard place: 
rising seas that will 
eventually bring 
saltwater inland to 
kill the salt-intoler-
ant plants.

So what can 
be done and 
what are we 
doing? First, the 
Partnership plans to 
work with the Mid-
Atlantic Wetlands 
Workgroup to 
help expand wet-
land assessment 
techniques being 
developed by sci-
entists at DNREC’s 
Division of Water 
Resources and 
elsewhere. As Amy 
Jacobs of DNREC 

pointed out at the Delaware Estuary Science 
Conference, we need to establish fixed, 
long-term monitoring stations and monitor-
ing metrics that consider wetland health, as 
well as wetland acreage. This is because 
deteriorating conditions are likely to precede 
acreage losses. She also suggested that we 
should begin to consider ways to restore and 
enhance the health of existing wetlands, as 
well as work to expand overall marsh acre-
age.

The Partnership is also currently working to 
inventory tidal marshes and describe land-
use patterns in the buffer zone immediately 
landward of these marshes. We need to 
establish proactive and aggressive environ-
mental targets that will improve overall envi-
ronmental conditions in the Estuary and its 
watershed, expanding from tidal marshes to 

other key resources and habitats. To do so, 
we need to convert uplands to marshes as 
a necessary means of staving off potentially 
monumental wetland losses.

We are also working to assess the economic 
value of the goods and services furnished by 
habitats such as tidal wetlands. Ultimately, 
we hope that these values will be considered 
in forward-thinking land-use planning.

Please stay tuned to our website as we work 
to understand and accommodate the effects 
of global warming in our region. Also, feel 
free to talk about this and other science 
and management topics on the Partnership’s 
Environmental Discussion Board, located at 
www.DelawareEstuary.org/Messageboards. ■
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For Further 
Reading
Print 
Publications:

“Is Rising Sea 
Level a Problem for 
the Delaware Estuary? “
J. Titus, Estuary News, Summer 2003

Transactions of the American 
Geophysical Union
M.S. Kearney, A.S. Rogers, J.R.G. 
Townshend, E. Rizzo, D. Stutzer, J.C. 
Stevenson and K. Sundborg Vol. 83 
(16), pages 173-178, 2002

On the web:

Current Sea Levels
www.tidesandcurrents.noaa.gov

Mid-Atlantic Wetlands Workgroup
www.MAWWG.PSU.edu

Sudden Wetland Die-Back Project
www.inlandbays.org/cib_pm/
saltmarsh-db.php

Global Warming Art
www.globalwarmingart.com

Wikipedia
www.wikipedia.org/wiki/Sea_level_rise

Level a Problem for 
the Delaware Estuary? “
J. Titus, Estuary News, Summer 2003

Average sea levels are rising glob-
ally according to Bruce Douglas, the 
former director of NOAA’s National 
Oceanographic Data Center.

Average temperatures are increasing 
worldwide according to the Climatic 
Research Unit at the University of East 
Angli and the Hadley Centre of the U.K. 
Meteorological Office.
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I
n 2005, the National Research Council’s 
Ocean Studies Board, at the request of the U.S. 
Environmental Protection Agency (EPA), the U.S. 
Army Corps of Engineers (USACE), and the 
Cooperative Institute for Coastal and Estuarine 
Environmental Technology, convened a panel 

of experts to examine the impacts of shoreline manage-
ment on sheltered coastal environments. The panel’s report 
recommends the development of a new shoreline-man-
agement framework to help decision makers evaluate the 
spectrum of available approaches to shoreline erosion 
problems in the context of the environmental setting. This 
new framework would include assessment of the physical 
and ecological properties of the shoreline and the poten-
tial cumulative impacts.

Sheltered Coasts, Erosion And Sea Level Rise
In contrast to open-ocean beaches, sheltered coasts, including estuar-
ies and rivers, are shorelines that face smaller bodies of water. These 
smaller water bodies typically have lower energy conditions that foster 
unique habitats and ecological communities that are typically not found 
on open coasts, such as marshes and mud flats. Such characteristics 
affect the potential approaches, and the consequences of actions 
taken, to stem erosion and land loss from sea level rise.

Although natural processes such as wind, waves and weathering 
contribute to erosion, the rate may also be accelerated by human 
activities. In many areas, these activities have already occurred and 
thus, restoration actions are necessary. For example, the construction 
of groynes [protective structures of stone or concrete] and seawalls 
may alter the magnitude and direction of sediment transport, and some 
engineered shorelines, including offshore breakwaters, can actually pre-
vent erosion and aid in restoration efforts. Other human activities that 
increase erosion include dredge and fill operations, wetland drainage, 
boat traffic, and channel dredging.

Sea level rise will exacerbate the loss of waterfront property and 
increase its vulnerability to inundation hazards. As the water level rises, 
it changes the location of the coastline by moving it landward and 
exposing new areas and landforms to erosion. Additionally, sea level 
rise is chronic and progressive, requiring a response that is equally 
progressive.

Current Approaches To Protecting
Against Erosion
The pressure to develop and stabilize shorelines along sheltered coasts 
is increasing as coastal populations continue to grow and land values 
increase. To compound matters, historical actions along shorelines 
have exasperated erosion in already developed areas, and they have 
drastically impacted habitats. The most common mitigation responses at 
present are “hold the line” approaches that harden the shoreline with 
structures such as bulkheads and revetments [structures used to prevent 
erosion]. There are alternatives, however, such as constructed marsh 
fringes, using vegetation to stabilize bluffs, and shellfish reefs that are 
designed to preserve more natural shorelines.

The selection of a response that prevents or offsets land loss depends 
on how much is understood about the local causes of erosion or inun-
dation. A shift away from the hold-the-line approach has been slow, in 
part because there is a greater familiarity with these methods than with 
alternative approaches. Landowners often assume that a hard, bar-
rier-type structure is the only way to prevent a loss of property and to 
protect buildings. In many regions, government regulations may uninten-
tionally encourage such shoreline “armoring” because it is simpler and 
faster to obtain the required permits.

Unfortunately, installation of a groyne to trap sand can affect neigh-
boring beaches and bulkheads. This may lead to the loss of fronting 
beaches, along with public access, and a change in the ecological 
services being provided. Similarly, when marshes are affected, highly 
diverse and productive plant and animal communities may be lost, 
along with the vital ecosystem services they too provide. Such services 
include, but are not limited to, nursery, areas for important fish stocks, 
removal of excess nutrients from land runoff, feeding areas for migra-
tory birds, and sediment stabilization.

A New Shoreline-management Framework
Changing the current practice of armoring sheltered coasts will require 
a change in the shoreline-management framework. This new framework 
should encourage approaches that minimize habitat loss and enhance 
natural habitats in environments where such methods offer effective 
stabilization. Overcoming the obstacles associated with the current 
regulatory environment will require a number of changes in the follow-
ing areas:

ESTUARY BASICS
Mitigating Shore Erosion Along Sheltered Coasts
a  r E P O r t  O f  t h E  N at I O N a L  r E S E a r C h  C O U N C I L
By Jeff Benoit, Chair, SRA International and the National Research Council’s Committee on Mitigating Shore Erosion along Sheltered Coasts Improving Knowledge

Federal agencies, state agencies, and 
coastal counties and communities should 
support targeted studies of sheltered-coast 
dynamics. This will provide an informed 
basis for selecting erosion-mitigation options 
that consider the characteristics of the 
broader coastal system rather than simply 
addressing immediate problems at indi-
vidual sites.

Improving Awareness
Homeowners and, to some extent, state 
and federal regulators are not sufficiently 
informed about the mitigation options avail-
able to them, or the short and long-term 
impacts of their choices. The federal agen-
cies involved in permitting activities (EPA, 

USACE and the National Oceanic and 
Atmospheric Administration) should initiate 
a national policy dialogue that can be 
used to develop guidelines for mitigating 
erosion on sheltered coasts.

Considering Consequences
Cumulative effects should be assessed in 
shoreline-management plans and a precau-
tionary approach should be taken if there 
is insufficient information to determine the 
cumulative effects.

Altering Permits
The current permitting system fosters reac-
tive responses to the problem of erosion 
and is usually carried out parcel by parcel, 
based on relatively little environmental infor-
mation. The path of least resistance drives 
choices through a rigid decision-making 
process, with inadequate attention being 
paid to the cumulative effects of individual 

decisions. Key federal agencies need to 
revise the regulatory system to make it 
easier to get permits for the installation of 
shore-stabilization alternatives that maintain 
natural shoreline features.

Improving Plans
Creating a more proactive regional 
approach to shoreline management 
could address some of the unintended 
consequences of reactive permitting deci-
sions. Several examples of regional plan-
ning already exist for shorelines. They 
include: the USACE’s Regional Sediment 
Management program, the EPA’s National 
Estuary Program and some special area-
management plans approved by state 
coastal-management programs.

Until the government’s regulatory framework 
addresses the regional scale of processes 
controlling sediment transport, stabilization 
of individual sites will often include structures 
that damage adjacent areas and create 
a domino effect of coastal armoring. The 
dimensions of the regulatory framework 
should match the scale of the processes that 
contribute to shore erosion.

Currently there is no national mandate to 
document erosion processes on sheltered 
coasts or develop regional scale plans. No 
federal agency has been assigned to provide 
that scale of planning, although some states 
have independently become more proactive 
in shoreline management. Implementation 
of a regional plan will require a new com-
mitment for coordination among local, state 
and federal programs, including a regional 
general permit. ■
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of experts to examine the impacts of shoreline manage-
ment on sheltered coastal environments. The panel’s report 
recommends the development of a new shoreline-man-
agement framework to help decision makers evaluate the 
spectrum of available approaches to shoreline erosion 
problems in the context of the environmental setting. This 
new framework would include assessment of the physical 
and ecological properties of the shoreline and the poten-
tial cumulative impacts.

Sheltered Coasts, Erosion And Sea Level Rise
In contrast to open-ocean beaches, sheltered coasts, including estuar-
ies and rivers, are shorelines that face smaller bodies of water. These 
smaller water bodies typically have lower energy conditions that foster 
unique habitats and ecological communities that are typically not found 
on open coasts, such as marshes and mud flats. Such characteristics 
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Although natural processes such as wind, waves and weathering 
contribute to erosion, the rate may also be accelerated by human 
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thus, restoration actions are necessary. For example, the construction 
of groynes [protective structures of stone or concrete] and seawalls 
may alter the magnitude and direction of sediment transport, and some 
engineered shorelines, including offshore breakwaters, can actually pre-
vent erosion and aid in restoration efforts. Other human activities that 
increase erosion include dredge and fill operations, wetland drainage, 
boat traffic, and channel dredging.

Sea level rise will exacerbate the loss of waterfront property and 
increase its vulnerability to inundation hazards. As the water level rises, 
it changes the location of the coastline by moving it landward and 
exposing new areas and landforms to erosion. Additionally, sea level 
rise is chronic and progressive, requiring a response that is equally 
progressive.

Current Approaches To Protecting
Against Erosion
The pressure to develop and stabilize shorelines along sheltered coasts 
is increasing as coastal populations continue to grow and land values 
increase. To compound matters, historical actions along shorelines 
have exasperated erosion in already developed areas, and they have 
drastically impacted habitats. The most common mitigation responses at 
present are “hold the line” approaches that harden the shoreline with 
structures such as bulkheads and revetments [structures used to prevent 
erosion]. There are alternatives, however, such as constructed marsh 
fringes, using vegetation to stabilize bluffs, and shellfish reefs that are 
designed to preserve more natural shorelines.

The selection of a response that prevents or offsets land loss depends 
on how much is understood about the local causes of erosion or inun-
dation. A shift away from the hold-the-line approach has been slow, in 
part because there is a greater familiarity with these methods than with 
alternative approaches. Landowners often assume that a hard, bar-
rier-type structure is the only way to prevent a loss of property and to 
protect buildings. In many regions, government regulations may uninten-
tionally encourage such shoreline “armoring” because it is simpler and 
faster to obtain the required permits.

Unfortunately, installation of a groyne to trap sand can affect neigh-
boring beaches and bulkheads. This may lead to the loss of fronting 
beaches, along with public access, and a change in the ecological 
services being provided. Similarly, when marshes are affected, highly 
diverse and productive plant and animal communities may be lost, 
along with the vital ecosystem services they too provide. Such services 
include, but are not limited to, nursery, areas for important fish stocks, 
removal of excess nutrients from land runoff, feeding areas for migra-
tory birds, and sediment stabilization.

A New Shoreline-management Framework
Changing the current practice of armoring sheltered coasts will require 
a change in the shoreline-management framework. This new framework 
should encourage approaches that minimize habitat loss and enhance 
natural habitats in environments where such methods offer effective 
stabilization. Overcoming the obstacles associated with the current 
regulatory environment will require a number of changes in the follow-
ing areas:

Mitigating Shore Erosion Along Sheltered Coasts
a  r E P O r t  O f  t h E  N at I O N a L  r E S E a r C h  C O U N C I L
By Jeff Benoit, Chair, SRA International and the National Research Council’s Committee on Mitigating Shore Erosion along Sheltered Coasts Improving Knowledge

Federal agencies, state agencies, and 
coastal counties and communities should 
support targeted studies of sheltered-coast 
dynamics. This will provide an informed 
basis for selecting erosion-mitigation options 
that consider the characteristics of the 
broader coastal system rather than simply 
addressing immediate problems at indi-
vidual sites.

Improving Awareness
Homeowners and, to some extent, state 
and federal regulators are not sufficiently 
informed about the mitigation options avail-
able to them, or the short and long-term 
impacts of their choices. The federal agen-
cies involved in permitting activities (EPA, 

USACE and the National Oceanic and 
Atmospheric Administration) should initiate 
a national policy dialogue that can be 
used to develop guidelines for mitigating 
erosion on sheltered coasts.

Considering Consequences
Cumulative effects should be assessed in 
shoreline-management plans and a precau-
tionary approach should be taken if there 
is insufficient information to determine the 
cumulative effects.

Altering Permits
The current permitting system fosters reac-
tive responses to the problem of erosion 
and is usually carried out parcel by parcel, 
based on relatively little environmental infor-
mation. The path of least resistance drives 
choices through a rigid decision-making 
process, with inadequate attention being 
paid to the cumulative effects of individual 

decisions. Key federal agencies need to 
revise the regulatory system to make it 
easier to get permits for the installation of 
shore-stabilization alternatives that maintain 
natural shoreline features.

Improving Plans
Creating a more proactive regional 
approach to shoreline management 
could address some of the unintended 
consequences of reactive permitting deci-
sions. Several examples of regional plan-
ning already exist for shorelines. They 
include: the USACE’s Regional Sediment 
Management program, the EPA’s National 
Estuary Program and some special area-
management plans approved by state 
coastal-management programs.

Until the government’s regulatory framework 
addresses the regional scale of processes 
controlling sediment transport, stabilization 
of individual sites will often include structures 
that damage adjacent areas and create 
a domino effect of coastal armoring. The 
dimensions of the regulatory framework 
should match the scale of the processes that 
contribute to shore erosion.

Currently there is no national mandate to 
document erosion processes on sheltered 
coasts or develop regional scale plans. No 
federal agency has been assigned to provide 
that scale of planning, although some states 
have independently become more proactive 
in shoreline management. Implementation 
of a regional plan will require a new com-
mitment for coordination among local, state 
and federal programs, including a regional 
general permit. ■

hundreds 
Connect at 
Conference and 
Summit
By Shaun Bailey, Marketing and 
Communications Specialist, Partnership 
for the Delaware Estuary

Dr. Scott Nixon from the University of 
Rhode Island spoke about the national 
importance of the Delaware Estuary in 
his January 22 keynote presentation.

The 2007 Delaware Estuary Science Conference 
and Environmental Summit hosted more 
than 250 scientists, resource managers, and 
environmentalists from throughout the tri-state 
region. Together these participants engaged in 
more than 100 presentations, roundtable discus-
sions, and regular and special-topic sessions, 
all of which will aid in our collective efforts to 
“Link Science, Management, and Policy to Set 
Achievable Environmental Goals in the Delaware 
Estuary.”

The program from this event, available for 
download at www.DelawareEstuary.org, offers 
abstracts, contact information for most present-
ers, and a whole lot more. A proceedings docu-
ment is forthcoming, as well as a “Whoʼs Who” 
resource directory. Please revisit our website 
during the coming weeks for these informative 
products.

If you missed this yearʼs conference, donʼt fret. 
The Partnership is committed to coordinating 
this important gathering every two years. We 
hope that you consider joining us in 2009 for 
what is sure to be another terrific opportunity 
to foster creative collaborations among diverse 
stakeholders. In the meantime, please continue 
to leave your comments, concerns and feedback 
in our online discussion board, located at www.
DelawareEstuary.org/Messageboards. ■

Until the government’s regulatory framework addresses the regional scale of 
processes controlling sediment transport, stabilization of individual sites will 
often include structures that damage adjacent areas…

creo




VOLUME 17  t  I SSUE  2
8

TIDINGS

t
his past December, 
for the second con-
secutive month, New 
Jersey experienced a 
record-high average 
temperature statewide 

(1895-present). December’s average 
of 42.1 degrees was 6.7 degrees 
above average, surpassing the previ-
ous high of 41.7 degrees in 2001. 
Furthermore, November’s average 
of 49.8 degrees was 4.9 degrees 
above average.

This “blazing” two-month end to 
2006 resulted in this past year 
being the second-warmest in New 
Jersey (55.3 degrees or 2.6 degrees 
above the 1971-2000 average). 
Only 1998 was warmer at 55.6 
degrees. In fact, eight of the 12 
warmest years in New Jersey have 
occurred since 1990 (see Table 1).

While information in this article looks 
at conditions in the Garden State, 
it can be stated confidently that the 
same general conditions occurred 
throughout the Delaware Estuary 
region. For instance, preliminary num-
bers from the National Climatic Data 
Center show 2006 to be the third 
warmest year in Delaware and the 
eighth warmest year in Pennsylvania. 
“The Keystone State is not ranked 
quite as high due to slightly cooler 

conditions in the western portion of 
the state.

The warmth of late 2006, which 
extended into the first two weeks of 
January 2007, was the result of the 
polar jet stream staying north of the 
region more often than usual, thus 
limiting access to arctic air. Instead, 
the Middle Atlantic was almost con-
tinuously under the influence of air 
that either traveled from the Pacific, 
directly across the nation, or arrived 
in the region from the south. Why the 
jet stream behaved as such is a dif-
ficult question to answer. It was likely 
the result of several factors, including:

1.  A moderate El Niño event 
that occurred in the trop-
ical Pacific, with resul-
tant impacts on global 
circulation;

2.  A pattern of sea-surface 
temperature anomalies 
in the North Pacific and 
North Atlantic that inter-
acted with the overlying 
atmosphere and influ-
enced atmospheric circu-
lation;

3.  The below-average extent 
of snow cover across 
North America, and 
thus the absence of this 

“refrigerant” sitting at 
the base of the atmo-
sphere; and,

4.  The lack of strong high-
pressure systems in the 
high latitudes serving to 
direct cold air toward the 
middle latitudes.

This sort of explanation is applicable 
to the day-to-day and month-to-month 
twists and turns that are so often seen 
as the weather of this region. This 
variability also extends to annual and 
decadal timeframes. There are sev-
eral potential explanations for fluctua-
tions during these longer timeframes, 
and they are:

1. Solar fluctuations;

2. Volcanic activity;

3.  Decadal variability in 
North Atlantic circula-
tion;

The Changing Climate 
of the Mid-Atlantic
David A. Robinson, Ph.D., New Jersey State Climatologist and Chairman, Department of 
Geography, Rutgers University

1998 55.6°

2006 55.3°

2002 54.8°

1949 54.8°

1990 54.7°

1991 54.6°

1999 54.4°

1953 54.2°

2001 54.0°

1973 54.0°

2005 53.9°

1931 53.9°
Table 1: The 12 warmest years in New 
Jersey since 1895. 
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4. Simple chance; and,

5.  Human impacts affect-
ing the atmosphere and 
landscape.

A large majority of climatologists 
believe that natural variations (num-
bers 1-4) alone cannot account 
for recent global warming world-
wide. Rather, a human fingerprint is 
emerging, accompanied by natural 

variations that have and always will 
occur.

The warmth of the past two months, 
or the past year for instance, would 
have occurred without humans 
inhabiting the planet. However, the 
repetitive warmth of late 2006 and 
early 2007 may have become the 

warmest or near-warmest in the past 
century due to the added influence 
of humans. This is impossible to 
prove with 100-percent certainty, 
but this trend appears to be there, 
underlying the natural daily, monthly, 
annual and decadal fluctuations. 
Climate theory and modeling also 
support this assertion.

Where things will go from here is 
problematic, as the climate system 

is replete with many positive and 
negative feedbacks. New Jersey 
and nearby environments will likely 
continue to warm. This is a major 
concern in estuarine environments 
for a number of reasons, particu-
larly if sea level begins rising rather 
quickly due to the melting of polar 

ice sheets. Also of importance to the 
Delaware Estuary and the remain-
der of the region is whether major 
changes in the water cycle will 
occur as a result of human impacts 
on the climate system.

Despite drought or drought-like con-
ditions from time to time, the region 
is actually in the midst of its wet-
test period during the past century 
(Figure 1). Whether there is a link 

between recent 
warming and 
increased wet-
ness, or the 
possibility that 
precipitation 
is becoming 
more variable, 
remains uncer-
tain.

To moni-
tor regional 
weather and 
climate condi-
tions, you are 
invited to visit 
the websites 
of the state 
climate offices 
of New Jersey 
at http://cli-
mate.rutgers.
edu/stateclim, 
Delaware at 
www.udel.

edu/leathers/stclim.html, and 
Pennsylvania at http://climate.psu.
edu. Each contains historic climate 
information, as well as links to real-
time weather networks operated by 
each state office. ■ 
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The year 2006 (in yellow) is preliminary. However, it is unlikely to vary by more than several tenths of an inch 
once all reports are received.
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MAKING WAVES

DEWOOS: A Timely Plan to Monitor Changing Conditions in the Estuary
By Jonathan H. Sharp, Ph.D., Professor of Oceanography, University of Delaware College of Marine and Earth Studies; and 
Danielle Kreeger, Ph.D., Science Director, Partnership for the Delaware Estuary

What is DAWOOS?

Climate change is expected to have 
many affects on the Delaware 
Estuary region.  How do we track 
and tally these changes?  The 

Delaware Estuary Watershed to Ocean 
Observing System, or DEWOOS, is just 
an idea right now, but it could become an 
extremely valuable tool to help us understand 
and manage changing conditions associated 
with climate change and more.  DEWOOS 
would link together all of the monitoring 
systems currently in place and add new com-
ponents to examine changes in sea level rise, 
currents, and salinity, as well as their effects 
on ecological communities, including people.

Recent reports by the U.S. Oceans 
Commission and the Pew Oceans 
Commission, as well as concerted interna-
tional efforts, have coalesced on the need 
for more integrated and coordinated efforts 
to instantly and continuously take the pulse 
of the oceans so that we can better manage 
our Earth’s resources.  This has led to the idea 
of a national Integrated Ocean Observing 
System (IOOS) in the United States.  The 
intent of a system such as DEWOOS is to 
link inland aquatic and terrestrial monitoring, 
such as the proposed National Water Quality 
Monitoring Network, with measurements 
made in the Estuary and in adjacent coastal 
waters.

When fully operational, this integrated observ-
ing system would provide a wide array of 
new services of direct benefit to environmental 
science and management, eco-tourism, and 
commerce, as well as for the protection of 
human lives with enhanced emergency pre-
paredness and homeland security.  Goods 
and services associated with DEWOOS 
would be furnished in a user-friendly, real-time 
Web environment.

The Goals of DEWOOS
Guidance from the national IOOS program 
provides goals that are applicable to the 
Delaware Estuary.  These goals are:

1.  Detecting and forecasting oceanic compo-
nents of climate change;

2.  Facilitating safe and efficient maritime 
operations;

3. Ensuring national security;

4. Managing resources for sustainable use;

5.  Preserving and restoring healthy marine 
ecosystems;

6. Mitigating natural hazards; and,

7. Ensuring public health.

Why the Delaware Estuary?
Efforts are underway at the national level to 
select regions where integrated observing 
systems can be tested in estuarine and coastal 
systems.  Many experts feel that the Delaware 
Estuary is an ideal place to demonstrate the 
utility of integrated monitoring.  The Estuary is 
one of the largest and most important coastal 
water bodies in the United States in terms of 
human population in the watershed, maritime 
commerce, use of freshwater resources, and 
industrial buildup.  Although it has a long 
history and established reputation as a work-
ing river, the Delaware Estuary region is also 
home to a remarkable array of internationally 
important ecological assets.  These include 
species and habitats of special concern and 
natural systems that provide life-sustaining 
functions.  So, first and foremost, the Estuary 
is a coastal waterway of strategic national 
importance.

Another reason why the Estuary is a strong 
candidate is its established track record of 

interdisciplinary science and management 
among different sectors.  The Delaware River 
Basin Commission (DRBC) has a reputation 
of coordinating management among key 
stakeholders in the region.  Coupled with the 
success of the Partnership for the Delaware 
Estuary, such organizations have the capabil-
ity of working together to advance watershed-
based management and monitoring founded 
on solid information, science, and coopera-
tion among varying jurisdictions.

An additional advantage of the Estuary is the 
relatively simple geometry and physics of this 
system, which is dominated by one major 
river.

Existing Observation 
Components
Our region is home to a combined brain trust 
of hundreds of academic institutions, and 
there are many existing programs that could 
form the basis for DEWOOS, demonstrated 
as follows:

•  DRBC has managed a multi-state “Boat 
Run” monitoring program using uniform 
sampling and water quality analysis since 
1967.   

•  The University of Delaware laboratory of 
Jonathan Sharp has been conducting long-
term monitoring and research since 1978 
using consistent sampling and analysis 
of water quality parameters and primary 
production.

•  USGS gauging stations measure daily 
discharges and other parameters in the 
Delaware and Schuylkill Rivers, and in 
tributaries, with continuous data recorded 
as far back as 1912 (e.g. the Trenton 
Station).  

creo




•  The National Oceanic and Atmospheric 
Administration operates the Physical 
Oceanographic Real-time System (PORTS) 
in the river and bay that records continuous 
physical and meteorological parameters.

•  The University of Delaware continuously 
measures physical conditions at lighthouses 
and moorings in the lower bay, connected 
in a network called the Delaware Bay 
Observing System (DBOS). 

•  The University of Delaware is working 
to establish a Coastal Ocean Dynamics 
Applications Radar (CODAR) system, which 
will give continuous current measurements 
for the region at the mouth of the bay. 
A land-based, real-time system already 
exists called the Delaware Environmental 
Observing System (DEOS).

•  Rutgers University’s Institute of Marine and 
Coastal Studies has been developing 
new observing technologies, such as 
autonomous underwater vehicles (a.k.a. 
gliders) that resemble torpedoes. These 
could be engaged within the Estuary 
to sample conditions along straight-line 
transects.

Under DEWOOS, each of these components 
could be linked together with a relatively mod-
est effort as a unified, coherent, and accessible 
geographic-based information system available 
to anyone through the internet.

Possible Additions
Besides linking these elements together 
with other current programs, what else must 
DEWOOS do?  Since most of the existing 
programs in the tidal Estuary focus on the 
main channel, we hope to expand monitor-
ing to provide information on conditions 
nearshore, along the fringing wetlands, and 

within major tributaries.  
There is also interest in 
adding more fixed continu-
ous-measurement stations in 
Delaware Bay, such as on 
lighthouses, and affixed to 
the hulls of the Cape May-
Lewes Ferries that cross the 
mouth of the bay at least 
four times daily.

What Should We 
Measure?
Most features of the 
DEWOOS program are 
still in the formative stages, 
and specific details about 
measurements for a mature 
program are still evolv-
ing.  However, it is safe 
to assume that parameters 
already being monitored 
will be strengthened to 
provide enhanced, real-time 
physics across the main 
channel areas.  Cross-estuary 
monitoring, such as on ferries 
and gliders, would broaden 
this to include other ecologi-
cally meaningful areas, such 
as over oyster reefs and along 
tributary mouths.  We will 
then combine these parameters with data 
obtained by direct sampling of water, fauna, 
and flora to provide a holistic assessment that 
combines our historical and instantaneous 
information.  Through these efforts we will 
strengthen both ecosystem health and the well 
being of people in the region.

Many other ideas are also being considered.  
Please continue reading “Estuary News,” and 
stay tuned to www.DelawareEstuary.org, for 
further updates. ■ 
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DEWOOS: A Timely Plan to Monitor Changing Conditions in the Estuary
Jonathan H. Sharp, Ph.D.

Although it is not drawn to scale, this graphic depicts the 
monitoring components that could someday be incorporat-
ed into DEWOOS. Red items are monitoring activities and 
hardware, the green areas are natural resources, and the 
black symbols represents system attributes and issues.
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SPE-A n increasing number of cases 
are appearing in scientific 
literature that document 
changes among species 
patterns. Such changes 

include the timing of migration, the timing 
of appearance in spring and disappear-
ance in autumn, and flowering dates, just to 
name a few. Evidence is mounting that these 
changes will continue to accelerate through 
the century.

Though tree habitats change slowly rela-
tive to most animals and many herbaceous 
plants, the fossil record and multiple models 
show that they too are destined for changes 
in composition and abundance. Catastrophic 
events like fire or ice storms could hasten 
these changes as well, even though large 
lag times may normally occur due to the long 
life spans of trees.

Our work was designed to show the poten-
tial changes in suitable tree-species habitat 
(not necessarily where the species will be) 
by 2100 under various scenarios of climate 
change. We model these potential changes 
by using forest-inventory data and 38 predic-
tor variables, including: four land-use, one 
fragmentation, seven current-climate, five 
elevation, nine soil classes, and 12 soil-
property variables. We do this by using a 
statistical modeling technique called Random 
Forests, which builds a thousand models 
from random subsets of data and predictors 
and then averages them together to produce 
one prediction model.

Results from this modeling effort show that the 
most abundant species will have sizeable 
changes in suitable habitat over the next cen-
tury. In general, those species expected to 
increase or decrease under climate change 
will do so to a greater extent under higher 
emissions of carbon dioxide than lower emis-
sions. For example, sweetgum shows an 
increase in Delaware Estuary habitat under 
climate change and, to a greater degree, 
under the higher-emissions scenario.

In Delaware, loblolly pine nearly doubles in 

abundance, sweetgum stays at a 
high level, southern red oak stays 
at a lower level, and the rest 
of the currently plentiful species 
are all expected to decline in 
importance. This is especially the 
case with black cherry, American 
beech and scarlet oak.

In New Jersey, sweetgum trees 
will more than double. In fact, 
it is the only species showing 
an increase under both emis-
sion scenarios. Black oak and 
sugar maple show a differential 
phenomenon where these spe-
cies will have their suitable 
habitat enhanced under the 
lower-emissions scenario but 
incur decreases, especially with 
regard to sugar maple, under 
higher emissions. All the rest of 
the Garden State’s species will 
decline, with sweet birch losing 
the highest percentage of suitable 
habitat.

In Pennsylvania there are several 
important species that will have 
enhanced habitat under climate 
change: black gum will increase 
about 50 percent, white oak will 
increase roughly twofold, and black oak will 
increase more than two to threefold, depend-
ing on emissions. Sassafras will maintain its 
abundance, with a slight increase expected 
under lower emissions. And, as for the rest of 
the species, they would decline, with black 
cherry and American beech losing the most 
habitats.

In summary, climate change will provide 
a driving force over the next few decades 
to change the forest composition in the 
region surrounding the Delaware Estuary. 
These changes are expected to be gradual, 
however, as trees live a long time. And just 
because the climate is more suitable for a 
different species, that does not mean that 
already established trees will not survive well 
beyond the time their habitat is no longer as 

suitable. Thus, we cannot put a timeframe on 
the compositional changes discussed here. 

The larger, more noticeable changes are 
likely to occur as a result of direct human 
impacts, like land-use change and land man-
agement, or from large disturbance events 
such as ice storms, hurricanes, and escaped 
fires. However, large disturbance events 
could also serve as accelerators that move 
the community into compositions more akin 
to the suitable habitats discussed here.

For further insight into the work being done 
by the USDA Forest Service’s Northeastern 
Research Station, including in-depth species 
analysis, please visit its website at www.
fs.fed.us/ne. ■

Uprooted: Potential Changes in 
Tree Habitat Under Climate Change
By Louis R. Iverson, Stephen Matthews, Matthew Peters and Anantha Prasad, USDA Forest Service’s Northeastern Research Station

SPECIES SPECIFIC

As carbon dioxide emissions increase, so too does 
the suitable habitat for sweetgum and other tree 
species not normally found in the Northeast.
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NEWS YOU CAN USE

A ccording to the Earth Day 
Network, if one-third of 
Americans took action to 
conserve energy in their 
daily lives, the United States 

would stand a good chance of reducing its 
emissions to the target levels set forth by the 
Kyoto Protocol. In theory, this would make 
the United States the 170th country to qual-
ify for the international treaty amendment 
on climate change, should the government 
choose to ratify the agreement.

To date, approximately 320 U.S. cities 
in 46 states have independently taken 
measures to conform with the Kyoto 
Protocol. Among these are Philadelphia 
and Wilmington, two major municipalities 
located in the Delaware Estuary. Below are 
50 simple actions you can take to count 
yourself among these modern-day trailblaz-
ers. Check them off one by one as you do 
your part to change the world.

In the Car
�  Walk or bicycle instead of driving short distances
�  Organize or participate in a carpool, or use mass 

transportation instead
�  Drive with your windows up to reduce drag
�  Remove your roof rack and store luggage in the trunk
�  Accelerate smoothly and break gradually while driving 

the speed limit
�  Keep your tires inflated to the recommended pressure
�  Use your car’s air conditioner selectively
�  Stay cool at highway speeds by using your car’s flow-

through ventilation
�  Turn your engine off if you think you may sit idle for 

two minutes or more
�  Tune up your vehicle based on its manufacturer’s 

recommendations
�  Consider renting a more fuel-efficient car for especially 

long trips
�  Make your next vehicle purchase a fuel-efficient or 

hybrid automobile

•
•

•
•
•

•
•
•

•

•

•

•

At Home
�  Chop foods finely and cover your saucepans to speed 

the cooking process
�  Keep the doors to your appliances closed, such as 

those on your oven, refrigerator and freezer
�  Turn off your lights and appliances when not in use, 

and unplug battery-powered equipment once fully 
charged

�  Turn your hot-water heater down as low as comfort-
ably possible

�  Insulate your hot-water heater with a lagging jacket
�  Use caulk, weather stripping, and foam to effectively 

seal your windows and doors
�  Replace your traditional light bulbs with compact 

fluorescent bulbs
�  Install low-flow showerheads and faucet aerators
�  Only operate your washing machine with a full load 

inside
�  Use ceiling fans instead of air conditioning whenever 

tolerable
�  Install air conditioners only in well-shaded areas
�  Close off heat and doors to unused rooms
�  Draw your curtains or blinds at night to help seal in 

heat
�  Paint your walls, ceilings and floors with a light color 

to maximize natural light reflection
�  Install a programmable thermostat or turn your heat 

down as low as comfortably possible
�  If your home has radiators, install reflective radiator 

panels
�  Close your fireplace damper whenever the fireplace is 

not in use
�  Keep your household vents clean, close them when 

not in use, and change or clean your air filters regu-
larly

�  Tune up your home heating and air conditioning sys-
tem according to its manufacturer’s recommendations

�  Reinsulate your attic or loft
�  Install your own renewable energy system, such as 

solar panels

•

•

•

•

•
•

•

•
•

•

•
•
•

•

•

•

•

•

•

•
•

In Your Yard
�   Use motion-sensor lights rather than continuous exte-

rior illumination
�  Install a rain barrel to collect stormwater for use in 

gardening
�  Start a compost bin
�  Install native tree species to shade your home from 

sun and shield your home from wind

At Work
�  Turn off your computer and other appliances when 

not in use
�  Photocopy only what you need
�  Make use of available natural light to reduce electricity 

consumption
�  Initiate a “Leave the Car at Home Day” or “Bike to 

Work Challenge”
�  Use phone or video conferencing technology instead of 

driving or flying to far-away meetings

Around Town
�  Buy seasonal food from local producers to reduce what 

is known as “food miles”
�  Recycle and buy products that are made from recycled 

material
�  Buy Energy Star appliances whenever you have the 

option
�  Buy in bulk to reduce wasteful packaging
�  Support renewable energy initiatives in your com-

munity
�  Vote for legislators who are actively reducing carbon 

dioxide emissions

Out of Town
�  Consider a domestic or “at-home vacation” rather than 

flying internationally
�  Reuse hotel towels rather than having them washed 

daily
By applying some or all of these tips to 
your daily life, you will greatly reduce what 
is known as your “ecological footprint.”  
To learn more about this concept and the 
Global Footprint Network, please visit 
www.FootprintNetwork.org, or consult the 
Winter 2007 issue of “Estuary News.” ■

•

•

•
•

•

•
•

•

•

•

•

•

•
•

•

•

•

50 Ways to Change 
the World
By Shaun Bailey, Marketing and Communications Specialist, Partnership for the Delaware Estuary

SPE-
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ocumentaries such as “An Inconvenient Truth” and 
“The Great Warming,” along with other popular 
media, are not only raising eyebrows amongst 
moviegoers these days, they are also raising ques-
tions in the classroom.  The source of this conster-

nation: climate change.  That is why three stakeholders in the 
know have stepped in to create a customized toolkit 
targeted at the teachers facing raised hands 
and blank stares nationwide.

The U.S. Environmental Protection 
Agency, along with the National 
Park Service and the U.S. 
Fish and Wildlife Service, 
has assembled “Climate 
Change, Wildlife, and 
Wetlands: A Toolkit 
for Teachers and 
Interpreters.”  This prod-
uct represents a three-
pronged educational 
effort designed around 
the three forms of learn-
ing: hearing, seeing and 
doing.

First, as with every great teach-
ing aid, there is concise “how-to” 
literature for teachers to review and 
integrate into their lesson plans.  This 
consists of a teacher introduction, 
student introduction, three in-class 
activities, one homework assignment 
and some brief notes.  Altogether, this 
makes for a hearing-based teaching 
component consisting of two hours or more of classroom and 
small-group discussions.

During this time, a brief video presentation also helps to expose 
students to the visual imagery of landscapes and wildlife being 
impacted by climate change.  Such scenes are complemented by 
on-camera interviews of experts in the field who explain the long-
term conservation challenges facing natural and living resources 
alike.

Students can then spring into action, making and using handheld 
Global Warming Wheel Cards to learn about carbon dioxide 
emissions and the different things people can do in their daily 
lives to reduce them.  This tool is paired with a CD-ROM con-
taining four case studies and a wide variety of downloadable 
extras.  These include: flashcards, trail talks, a slideshow, word 

games, science experiments, coloring activities and even a 
global warming skit.  The compact disc also includes 

the necessary contact information for ordering 
a variety of other publications, all of which 

make for a worthwhile body of hands-on 
teaching components.

By all accounts, “Climate Change, 
Wildlife, and Wetlands: A Toolkit 
for Teachers and Interpreters” 
represents a thorough introduc-
tion to what many experts 
agree is a serious problem.  It 
has even prompted praise 
from the Izaak Walton League 
of America, the National 
Association for Interpretation and 

the New England Science Center 
Collaborative.

Since its release in late 2001, more 
than 30,000 free copies have been 

distributed to teachers and interpreters in 
every state and more than a dozen countries, 

resulting in a tremendous amount 
of positive feedback.  This has 
led each of the partnering agen-
cies to enter into negotiations 
with the National Oceanic and 

Atmospheric Administration to update the toolkit later this year.

While most of the classroom materials contained in this teach-
ing aid are aimed primarily at elementary and middle school 
students, individuals of any grade level will find it enlighten-
ing.  For more information, please call the U.S. Environmental 
Protection Agency at (202) 343-9468.  And to order a free 
toolkit, please call the National Service Center for Environmental 
Publications toll free at (800) 490-9198. ■

Combating Climate 
Change Starts in the 
Classroom

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

“Climate Change, Wildlife, and Wetlands” is a free 
teaching toolkit designed around the three forms of 
learning: hearing, seeing, and doing.
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Posey at (302) 838-1897, or visit www.
ChristinaRiverCleanup.org.

Earth Day in Wilmington
April 20 from 11 a.m. to 2 p.m.
wilmington, DE
Take a well-deserved lunch break and cel-
ebrate Earth Day with representatives from 
the City of Wilmington and the Partnership for 
the Delaware Estuary. Visitors will enjoy a live 
radio broadcast, music, giveaways, a variety 
of Earth Day novelties and much more. Please 
call Lisa Wool toll free at (800) 445-4935, 
extension 105, for further details.

Earth Day
Sunday, April 22

Delaware River Watershed 
Education Youth 
Leadership Summit
April 29 to May 1
Mt. Bethel, Pa, 
among other 
locations in the field

Middle school students, 
high school students, and their 

teachers studying the Delaware 
River Watershed are invited to 

share their research and stewardship initia-
tives at this program’s 14th annual conference. 
For more insight and to register, please call 
Bonnie Tobin at (610) 982-0161, or visit www.
State.nj.us/drbc.

Drinking Water Week
May 6-12

Horseshoe Crab & Shorebird Festival
May 26
Milton Memorial Park and 
Primehook National wildlife 
refuge, Milton, DE
This popular and growing festival helps to raise 
awareness for horseshoe crabs and migratory 
shorebirds in the Delaware Estuary. Count 
yourself among the 1,600 plus visitors who will 
enjoy crafts, food, educational and environ-
mental displays, art exhibits, children’s activities, 
and outdoor adventures at Primehook NWR. 
The evening will also feature a teen dance, 
barbeque dinner, concert and more. For 
additional information, please call the Milton 
Chamber of Commerce at (302) 684-1101, or 
visit www.HistoricMilton.com. ■

Teachers & Trees Workshop
March 31
Oak Lane Day 
School, Philadelphia, 
Pa
This new program will 
help kindergarten through 
12th-grade teachers in-

corporate trees into their 
existing curriculum with topics 

such as teaching the impor-
tance of trees in the environment, 

tree identification, proper planting tech-
niques and much more. There is no cost to 
participate in this workshop. Plus, the first 30 
teachers to register and attend will receive 
free tree-planting supplies for their 
classroom. Contact Jenn Jones 
at (800) 445-4935, extension 
107, for more information.

Preserve Field Work Days
March 31, April 1, April 
14 and April 15
Outside Milton, DE
The Nature Conservancy’s 
land stewards are busy orga-
nizing citizens to explore some 
of Delaware’s most unique habitats 
and participate in cutting-edge reforesta-
tion methods while increasing and connect-
ing the small, scattered forests remaining 
in the state. To help, please volunteer to 
plant trees on preserve land outside Milton, 
Delaware. For more insight and to sign up, 

please call Ashley Sutton at (302) 
684-5346.

16th Annual Christina 
River Cleanup
April 14 from 8 a.m. to 
noon
throughout New 
Castle County, DE

Join the Partnership for the 
Delaware Estuary and other 

local environmental groups 
as we do some spring cleaning 

in the streamside areas along the 
historic Christina River, a source of drinking 
water for roughly 75 percent of county resi-
dents. This is an excellent volunteer activity 
for businesses, civic groups, families and 
individuals seeking worthwhile conservation 
activities. For more information on specific 
sites or to register, please call Shirley 

Bird Seed & Native 
Plant Sales
Philadelphia, Pa
The Schuylkill Center 
for Environmental 
Education will be 
selling a wide variety 
of bird seed to the 
public on March 3-
4, and an assortment 
of native plants will be 
available for purchase on 
April 28-29. Celebrate spring by 
attending these charitable fundraisers, 
and order early to save money. For fur-
ther details, including sale hours, please 
call (215) 482-7300 or visit www.
SchuylkillCenter.org.

Schuylkill Watershed Congress
March 3-4
Pottstown, Pa
Concerned citizens from throughout the 
Schuylkill River Watershed will meet 
at Montgomery County Community 
College in an effort to understand, 
protect and restore their local streams. 
Field trips and presentations on a diverse 
range of topics will take place. Please 
call The Delaware Riverkeeper Network 
at (215) 369-1181 for further information.

Philadelphia Flower Show
March 4-11
Philadelphia, Pa
The Philadelphia Water 
Department and the 
Partnership for the 
Delaware Estuary are 
sponsoring an exhibit 
at the Philadelphia 
Flower Show, where 
“Legends of Ireland” 
is this year’s theme. 
The display, entitled 
“Soften the Urban 
Landscape, Improve 
Water Resources,” will feature 
solutions homeowners can use 
to prevent stormwater runoff pollution. 
Examples will include a rain barrel, rain 
garden, infiltration trench and porous 
pavers. For more information and to 
purchase tickets, please visit www.
TheFlowerShow.com.
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